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Farm incorûe variability due to unstable 'production and. prices is not
nel'r to prairie farmels" Stu-dies have attenpted to shoi,l l,¡hat a fa.rmer cioes

trhen crop losses reCu-ce his i-ncome belol,¡ some rrlnimum levelo Hoivever., for
I"lanitoba, ín particu-Iar, there is no objective evide¡ce avai.Iable as to l,¡hat

a farmer shouli do if his income is red.u-ced. belol.r so¡oe minimr-m ]evel of
su::r¡ival d-ue to crop failu-reo Hany extension r¡¡orkers su.ggest that a farme::

should diversify his business if he has experienced va.riability in the f¿u:m

producti-on and prices" Since the Ca:radian l,lheat Board- keeps the gra.in prices
reasonably stableu sone people argue that the m¿li¡. carse of income varia.bility
is l¡eather" Also since d-ir¡ersification involves heavy Ínitial inrrestnentn

crop instrrance is suggested as an income sta.blizer und-er weather" riskso In
rlany instal'Lcesr d.ue to rapid techlological improvei¡ents iir ag*ricultr.iral incLu-siyy,

su'ch ad'vice does not fuvnish the expected- income stability on a farm firmo The

present investigation r'¡as ulclertaken in the Carnan district of }îanitoba r¡ríth

a view to finding the a:rswe::s to ilre follor,.ring c1u_estions:

(") i'ihet is the maíntenarÌce l.iEit on the farm and ho¡u d.oes the f¿r-L:uer

mallage to maintain the f¿rm and. the firm e).penses u-nder weathe:: risks?



r1

(¡) Hou serj.ous is the c::op yield ins'¡abiliiy iir terins of the nod-ern

farrn busin.ess and hov¡ vulnerable are farrners to yield or. incoroe losses?

(") If the f¿rn income d-oes not cove.r tire naintenalce ]init v¡hat

actions d.oes the farmer take to cover the neeess¡rv f¡rniìrr iiying

and. operating expenses?

llore specifically the objectives of the study are to analysc the effects

of crop yield. instabil-ity on the all-ocation and. use of resources within the

farn businesso to ana1yse enterpri.se d.iversification ancì. crop j-nsurarrce

as alternatj.ve means of reducing the irni;act of crop yiei-d instability on the

farm businessu and- to eval-uate ri¡hich one of the two alternatives courses of

action (d-iversifica'Lion or crop insura:rce) ,.,¡ill reduce income varÍance or

uinim-ize the prob.rbility of loss to give â more stable farm incone*

fn o:rder to analyse the general naii-ire of risk and uncertainty in
Manitoba five m:Ljor crops (r,rheat, oa-ts, barJ_e¡/ rye and fl_ax) of the province

¡¡¡e::e sefected and the roeasures of varia.bility (r',rean, variance, sta¡d-ard. d.eviation

a:rd coefficient of variation) ,oere usecl for the period Lg2L-Lg6î., To analyse

the irnpact of croo;rield instability ruithin the;oi:ovince, thiriy*five fa.r6ei:s

f::o:n the Carma¡ .llistrict Farm Business ltssociation v¡ere selected d.uring Lgq.T:

1964 ¡-s¡is¿" For a detai-Led str-rcìy of the inoact of cro,rr yielct instabilityu
ttr'o farmers ont of thi::ty*five iaere selectecl for the sårne period.ê The tr,¡o

ca.se f¿rms l'úelre on truo rjifferent soil typesn This facil_itatect the analysis

of crop ínsurance as a^rt income stabiLizero A comparison of farm incones on

these t¡vo farms was mad-e in tv¡o extreme years ? L96o aad. 1961. The 1960 year

did not experience ¿lny crop losses r,¡hereas a severe droug.ht in 196I drastically
reduced the crop yj_elds"
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Thì-s studS' ::eveal-s three uajor ;roblerns of crop yielcì instabili'cy:
/.\ . /^\(l) ilrrners tend io diversìfy their businesses or.rer'a pei'ioü o:Ì tirne, (2) that

¿L u¡ìde irrcoue variallil-ity du-e to crcÐ yield instability cou-pl-ed,¡rith otlrer

f¿ctors exì sts i,¿ithin the f¿r¡a f-Í-rni, ",nà 3) th¿t in à ).e.:r o:i crop fail-ure

the íarners iend'Lc u-se cash a:rd.6-rain -reser:ves and, accnril;-Iate d-ebts in orce::

tc ::rain'cain th.e liviirg standard- ¿.,i; sr¡ne itin'ìmlun fer¡eln

Hottet¡et'¡ ihe f¡.::mc:'r do:.rot cease fa::inin5 due to one oï tr'ro cro,c fajlure
174.1ô l\TaiÈ'¡n:.,'l 6 tlterr si;rrifif:anl-l:r y,ô/ìr1ô.. -l-l'¡ '..'nrlrral-ìnn ov,r...ric^5 i11 ¿¡1u¿J t l.suuv v\(uv UIVII ç^PçIIÐvi

llnflffOf¡lrl 6 ¡76¡ rraor -ù-.+l^,--r l-lra-,r *rr¡ 'hn 'l i ¡¡o r,ri lhi-n rrnc*rhl ê ^?^-^ rri a'l ¡ì<vrurJle vrvV Jç¿:r è ILAullçI UIIgJ --¿ - .,-vlull ulùUC¡UJ!- UrUþ J¿ç¿uÐ

irrr dir¡r=r,lìfrrinc' 1:hpi-r lr..qiirocq innr.or.q'i-nc rlal¡l-.¡ ¡y,l 'raì -, r,--i1. - -t-ir^.or-
vÉoIrreÐù9 II¿UIç4Ð¿f,rÊ> uçIJUD ø1¿ u-Þf,trð u-rll ÞÉVllroÞo !!I1gdr

pro6rar¡nrìnJ also shot¡ed-'r,ha.t'bhe fl,.rm incor.re vlì-TísbiJ-ii;r ¿¡-s to rr¡ce:rtc-in c,:op

procluction:nd- prices can be recluced by diversification of the business"

the farms u-sed in ì;his str:Ca¡ ¿¿r:e not representatii¡e of the l,¡hoÌe

population of l,lani'coba farms* Tn addition, inferences based- ri'oon the case

study nethocl- are not a basis for indLuctive general-izations" The conclu.sions

o'fl the sir:dw o-Êf,.¡ soLutions to the nrolrlem of nroc rrield insi;¡'¡ìlil-rr fn-n *lrav v¿vu v! v! w! u _ _** _*.-* ruv f Ul UlIe

f¿rtoers incl-ud.ed in '¿he srmpleâ Thc prcsent inves'uigation also rc+cognizes the

over all problen of crop yield- instebility for: the f:rners in the Carrr¿n area

of l{air.itoba"
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Others who cÌeserve specific nention are Professor om p" Tangri for his general

gu'id.ance; I'Iessrs. I"î" Friedgr,ii anC D" Zasad.a, Gracluate Ässista.tts, w¡.o read_

several chapters a-ncl solved. nany problens of content and style; irjïu J* l¡,:dsonu
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lhe l:.a.2¿trcis of the ite¿ther al:e rlorü ne'i.,r io the prrail:ie Í'ar:mers"

TLle Seij;irk Se'ctlers suf f ercd. croli iosses es a reslll'c ci cl.i'ou_gÌr'r; and

fros.b flom ihe d-ate of se'ci;leneni; (iSfZ),* The cr,op f¡-il-ui.e of 1B2O

diti itob l-e¿Lvc even enou-gh giai:: ioi secdiirg i;ho cltops a.ilä';he settl-els

boirol¡ed- seecÌ glain froin ili sconsiir (U"S.,f . ) " Li;ter, in i826, Lirey

su.ll"ereci-,?.n u-nelipected. ci-isastel of'fioocÌ ancl rnany of -bhe¡n ief'c i;he

iltri-,riirg ¿ìgïicu-l-'r,ui:a'l conuunii;y of 'che Reci Rir¡el Val-iey anci uiig::a1;ecl- to

the UniteCL ,States" the Red R-i ver settl-ers facecl coaple'ce starvation

du::ing iô67 and- l-868 as -bheir crops rrere conlpletel¡r clestroyed. b)'locus-ls.

Again cluring -'che 1BB0 1s, the reuaining Sellcirk Se'u'¿l-ers suffered-

serious crop faLilures" fn 1BB5 a bacl cl-:ought follolied by an carly frost
brought about a complete cro'p failure. I'lani'l;oba crops rrere b¿dly damaged.

by a l.re'c fall in 1884" The lBB5 d.rought d-amaged_ the crops in Saskatchel¡an

and. ,a.lberta. From 1886 to IBBT d.roug'ht lras v¡i_d.espread throughout ,che

pL:aiÏies" The drought and. early frosts again viped- ou-i almost all cïops

in 1889.

This i¡as not the end. of d.ifficu-Ities, hol"trever" The dry i,¿eather

during the l-950ts I'Ias -incred.ibl-y disastrous f'or farmers. rtrn extremely ¿ry

fr, ., ,t¿ogê!o

Grain Conpany
Strange, _d Sþqrå

!].ml-Íecl- e lll-nnl-llege
JifS iq{y _qû Pr-â}lLç. lrEa!ç_1{j_u_qe, ( Searl-e% ''#.æZr9i4) p. to,
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season d.u-r'ing L93j ¿nc', anotl'rcr ín :-.937 led.uced prairic crop yiclCs r¡ell
1.^r ^=." !l-^ f .- /. ^on rn\ 2 ,.r^-,r ^ r-ìeçrv,J urrs rurrrj-,rltn (l-950-írO) aver'&Be o* lfirile ';he decad-e 1940-49 i,¡as

veiy saiisfactoïy, in -bhe 1950ts ferners el{pelienced, sone crop losses.

Flooding and- ru-sl, iir 1954 consid-erably reduced r'¡heet yiclcìs iir i'lanitoba,

.A:r early frost in the autumn o'i L959 gave another setback to the farmers

in ]¡lestern l,ianitoba" the year -L!61 sau a repetition of the d.j-sa.strous

cÌroughts of the 1950rs. The iridespread- droug'ht in 1961 came as a shock
vfor a r'¡hole Tlcl.r genei,¿i:on of young farmers in I'lanitoba,'

lhe prairie seì;tl ers had. attenpted- to hecige against unstab]e

crop yield.s as early as in 1868. In bhc.',; yea.r the set'biers attempted

to ::'aise some liv'estock pai:iiculavly sheep on their" farms. Tlr.e live*

s'üock a.ciivity rras abandoned because of a rapid. drop J-n the price of

r+oo1 cLuring 186Ç. Tn IB91 I'ir.. Ilard.y if, Campbell, for: the firsb time

successfuily grcrr crops in iire,Ìry *"u."orr.4 ilolrever,, not un'uil .bhe'r;urn

of the centu-ry was majol emphasis placed. on farming tecitiriques ancl

organization of pr'od-uctiono or'icn'ue<l'r,o diver.sification"

Ð.rresr Olle-r: teçj- ru -0qefi¿nr Q-ir- !ågç{s+flqatiovr

fn I-BBB tìre Goverrrment of Canacla es-bablished. the Doninion Exner-

i¡ren'r;a'i ftarrrrs 'Go inves'ùiga'be 'uhe possibility of successful far¡uing ulcler

2
--f aru âvô

nroca-¡J_aÀ _l_^vv

Gilson, JgilqþiÅigr re -åeriqq.1!.v,re_ p.+_4- 9_{ge l-nqqlaFçe, (paper
the !'arn confelence lfeeku un-ìversir,-y of I'iani'üobau irîarch L96z)

I-ïbicl: p. 1,
L'J"8. Iìedge,. . ^-.\$eii J. orrli, Ly )6 ) pp,

9u+l$+ns ïtre -cÆk'lt%åI, (Îhe l'[aci'li11an company,
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côndi'Lions of dry'¡reather as ex'oerienceci in-l,he lBBOrs" The heacÌ of

the experiroental farms a'c Brand.on reportecl to ii:e Fed-eral Governmen'c in

1889 as f ollol¡s;

Our season points 'co onl¡' one i'iay in l.¡hj-ch trre carl in all
years e:ipeci 'uo reap soue'Lhing" It is quite lrithin the bounds
of probabiLi'cies 'Gha.'u soae other and perhaps uoïe successful
method. rlay be found-, bu'ü at presen'ç I sub¡ait that fallowj-ng
'uhe land- is the bes'c piepar.a-bion 'i;o citsu-,:e a ci,o-r).5

TÌre ciiscoveL-'y or" su-lûrrer f¿i] oi¡ gave sorre rel j-ef fronri;Ìre effec-Ls

<;í dr'ou;ìrt';o Plair-ie egr'ìcu-ltu-L:c and sc-ttlcrnents agi-in s'carted- j-n l-etO.

3ut th-e set'çlei's su-fferecL fron setb¿rcks other tiu.'L cì.,:ou6ìlt. îhc ca.r,ly

Ír'csi;s lirc'l ir¿-l s'tor;;is iLi-ri.;cci'Lhe c;ops;ci'oulcly -ii 1090"

i[o-i;iring cor-r-]-c'l- be cione 'bo ¡r::e v-eir b ir;.:Ll- , ì:ir.-l, 'üire Ðo¡Q:rri-Lcn li:iper'*

-i lie¡.rtei lft:.r'.rs naüs c.'l Lcr;rp Ls "lo ücvel-op r¡ai'ic'ti-cs oi ce::'egl s, c:)r)'Jc:;ü.ily

vlirea.-bu iiÌiich i'¡ou1 d s-baili- carl¡r Íi:osts, Ä nunbei: of lei'¡ va..rieties ner.e

:r:,nllrrr.ai ha- n^:,,-ì-.; ^- '.-^^-.-: 'l 'ur^.---..^ .\-^ur uL,-LLçuu- uJ ,urllrrrJ-oir r-ri!.]i.-r-tncn-¿ul_ ¡tar:ns . -l,n ear:1y -;arj-ct7 u t.rarqu'i s ,

lras ina.d-c a'va.ilabie to tire ferrners jLn l-910. 'Iliis va.rie-b¡r gavc iLeu l-ife

'¿o -blic prairie Í'¿ir:.rer's,

[he prac'cice of d.ry farminå- or surmreï fal-l-orriiirg' lrhich star-beci iri

L88B and. il're Íntrod.uction o-f ner'Ì rus'ù resistan'c varieties in 1910y flay

broadly be icr"ned, as cìivelsification" 3y cl.efinition, iLiversi.fication

i q ilra ìrr^nê+.¡ nî ¡l-i õl--¡i 1ïìi-i-^' ..v: v_rÈ ur¿uu. r,lrf,¿i f, eSOUfCeS OVOT rühe 
,OÏ:OC.UCtiOn Of a

va.ricty of farn p-::'od.ucts ra--bhe:: ihan spociaiizing in one or tu¡o. rn

the case of d-ry iiarming, a certain portion o:l farmland is ieft iclle

d-uring the sun:ler and. d.ifferent crops are sor,rn on the rest of the farm"



lhis iclle po:rtion of the farmland pï'eser:ves rnore soil nutrients anC

moisture than the lancl und-er crops and this ¡:ed-uces or spread-s the

risks of droug'hi"

completion of the canadian Pacific Raili.ray in 1BB5 improved.

the transportation facilities to the Prai-ries" The rairching ind.ustry

developed- and. the livestock was shipped. great cListances by rail. The

settlers raisecl:ri':in fot thoi? personal use and. livestock for raarlce,uing"

riesides livestock raising, ihe settlers placed more emphasis on wheat

prod-uction" High yield-s in normal years and. loiyer costs of prod.uction,

coupared- to livestock notivated- the d.ecisicn to coi:centrate a najolity
of farro resources in l,¡heat proci.uction, Frequent frosts and- droughts

end-angered wheat production and. often proved d.isas-brous to specj-aLization

in grain. The rnierior Departmentu ottarrau i,eportecl in lBB4:

I{ol¡ever profitable the grol.ring of wheat may be in a coun-ury
so l¡ell ad.optecl as the lforth-ldesi for the procluction, at very
sn,all costs, the population should- not be entirely d-epend.ent
u-pon thai one industly .. o, r am convÍnced. that ¡dxed. farm.ing
t+ould, in the end.o prove most pro-fitable to,uhe settlers and
mos'b acLvantageou-s to the country.b

ïn 1896, the Report of the rnterior Departme'tu ott:rwau agaín

reported.;

There is abund.ant evidence throughout the country ilratsettlers have acloptecl the principle of rrrixed- farming i,ri,,;h ad-
vantage to themselves ancl ilre community at large.T

F.-Sol sinclai_r, Tlle q%ïe-g -$.__!ir"e{,Ði$s-¿tiqJ p.J*>e*}I eil{ pp_te_+j-

-ltl4 lit {aliq¿s rn þstern canacla, -(u";"ffi1î"î-*ñity
oi sJs-aafffi ,*T";ffiEt2fîI ro.

,7
'Ibi4"e p" 10



5

The '¿end-eÌlcJr ioTIaI'ds dive:csi:fication has been grolting since 1896.

Diversification of 'uhe crop en'uerprise ui',;h oajor empl.rasis on riirea't prc-

duction has j-ncreasecl iremend.ousiy. i'ire nu;nber' of lives-i;ock per fa.rm Ìras

also increased since tlr.e¡r.

lhe najol factors responsi'b1e for this increase in r¡heat acreege

/\i'iere, (a) tìre geneial rise in pi:ices after' 1895, (¡) fl.rc cÌcvcloprncn'L; of

ra--a1^,.-.i-/ì...Õô ¡.¡ o..îÀ -!^ ¡y,r,.î-.",.,,;--, f^l -ìÐrl-llüLier r-AJ-IOII]-IIE ¿ii ürr arc¿ uo cLJ-¿ ¡ur¡¡!r¡a5e \u/ -rf';fOCiUCtiOir O.Î ea;'iy

.,.- 'l-.. ---: --; ^ -r--.iLr¿ LU-: r1rå vüf'ru uros of rilicc.-; aua (a) the r'apici o>:pansiou of r.a!-lireys,

S'cu-d.ies8 have siroiiu. an iäcleasin¿;'r,::enri'i;oi¡arcls cliversifica'i;ion

on Ì'lani'i;oba fariirs. ilabl-e I reveals 'ûllis fact.

The ¡'e-l-a'cirre iiitpor't¿lnce cf casir incoue receivecl f.ron uhea'i; has

cleciinec'l- í:'¡-om nea¡:L¡r Ii) ire L:cent tn LIZG*lorJo, ,üo soäle 29 ire¡,cen i; of i;he

to'r;al- cas?i 'ì ncoi-ire 'i n \96f-L953. lirc ioi;al- irico¡le fï'oiìr :L'ives'ucck -i il-

c¡eased îton Jl, ¡:er'cen1; 'co neir.rLy' j2 pe:cen'b d-uling rgzb*Lc)6j" f.ire nos-l

im,cori;ani; fac'bor ind-ica'ued. iry this l,¿i-i:l-e is i;h¿i'c-i:rre farue:rs of ,che

l::rovince r'¿e-re not, a.s cì.ei:ende,:1.'u upol'r. crcps, par'-LicularJ-y lrhea.i;, in 1!6i-

L965 es tn L926*I93A" Uns-i;abl-e crop procluction seems to be the j-mpor-

-tant factoa responsibl-e for this shift"

Ii"i'I" Drunnond- states;

Äs far-¡ring becomes more specialized.u fa.r:ners ni]-L be less
able to spreacl their business rj-slcs over: severai enterlrrises"

See for example, V"E" l{elson, .4å 4flqfypfq- "q[. _".èg E_itgctiv-qåers.gqi "ÐÐ'9l,ãfigg!r94 -às- a -!rqaus- o{ kg+:qgqi4g t-lra Ínsi-a-¡1-ritv ciiaz,acter-isticpi ffi';ffiË"iffi'",pf. Lralq Inco+g rq lleilll,-ak, published l,Íasterrs Thesis, Department of
AgÏicul'curai Icononics and. Fay¡r iianagemen';u Universi';y oi I'ian:-to¡a, i,iay. ^-^ \r n-^\r9J9) " Aiso D.lf. '[¡lare, Th_e v-aaiab;Lliiy _qi and tþe_ goqrce_s of Farm casir
Igq.o-qg, Cqqsda eqg Ïg,q{r,a"_qg, ffi "-[cffiaãT*ffiI"t_q.o_qç-, Cqqsda q_tg P_r,ga4c_e-a., !9?9-+g-6_0.,
Ecoñorn.ics Divisi"",G"h Ï3'é jÏp" õ*

pa /l ^-i ^,,'1 +,.-.,.¿aór¿vqJuutç



TABI¡E T

RUrTATIVE IMPoRTAIICE 0F FAÎM InTTERPRISPSe FIVE T-EAX, AVÏRAGES, MA$IT0BA9 1926,*63(¡esuo oN r*r pmctrrîAc' 0F îHE r.ra-r F,rùri cAsE"ÍNõ;r,ñi--

$ource of i-ncone

Wheat
Oats
Sarley
Rye
Flaxseed.
Potatoes
Vegetables
Other crops

Total crops

Catt1e & calves
togs
Sheep & la.nbs
Dairy products
Poultry
ress
Other livestock

1¿a?
5o7

L5*7
1r6
1*5
0o6
0*4
l*6

[otal livestoek & products

4Os2
4a)
5*5
Uo4
0"7

1"O
2r4

Total

r.2 _1

4.ç¿*

7oB
0"9
o,5
0n5

2^2

66*I

farm

products

LOoS
6"6
o,4
9,7
209

Lo4

cash i-ncome

25*7

11*7
0r6
2*7
0.6
O*8
2ø5

57qj

.LCeO

7oB
008

15,8
7*7
3r-l
213

25ø4
4'B
B,g
0r6
Os?
0"2
0*6
1*6

57,2

73'9

L4"5
,Q?v@)

0,8
11.4
2^5
2"8
2"5

100@0

19'8
agJ

11ø9
0*6
4'B
Oo5
0*g
2.7

50*0

46"7

L7*5
L3"4

1Ze9)
Ilq6

4o5
219
2nB

100s0

25*6
7*T
7r5
0uB
6,4
0u4
0,8
2*8

48,6

42"8

1Bo4
9*9
1,5

10,4
3u9
4ø5
2"8

100e0

28o6
3"3
5'7
0,7
7'6
t\7

0,5
7Á)&+

45o,

50"0

Lg,7
8"3
1r2

11@B

5*f
5u2
7*2

100"0

48,O

5L'4

17r9
8.6
Or7

11,6
^E't@ -/trx
2,4

1@*o

48'1

J't@ J

20u2
8"7
0,4

11,5
4rZ
4,9
2,0

100.0

52*0

100.0

51*g

100,0
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Since they will have their business eggs J-:l fewer baskets and.
sjrrce they will have to do a Iot nore buying they will becone
less a¡d less able to withstand mfavourable price changes and
relationshipso They will become increasingly subject to the
vaga:ties of a price economyY (and. natural hazards) '

Ad boc kograms gg¿_ge]¿g¿es to Deal_ lsitþ Tncidence of Grop YielÈ Ins_tabiliüf

Fa¡rn éssistance" ProE¡eanss Â steady florq of agricultural production is of

prine importaace for the nationss eeonomíc and. social progress" fhe natr.¡ra]

cal¡mities lead.ing to unstable agricultural production call for soixrd polic*

ies and. progra:ns fron ti¡ne to tj-:me* lhe drought of tbe l950rs and. a wide*

spread crop fa:ilure conbined with very low prices of farm products necessi*

tated. a large scale relief progran by the Fed.eral Goverrc¡aentø The Snportant

d.epression and. drought relief prograns r{ereg

(i) The relief and. drought assistance prograns of the Federal Goverr¡nent
d.uring the 1950es covered. a broad.er fieLd. in the Frairie Provincesn
Aereements trere siEned. bv the Fed.eral- Government with various Prol
ví-:rcial Governmentõ for settling fan:ilies on the Land" îhese arrange*
ments v¡ere made r.¡nder Relief Acts of L932e 1974 and A935ø the ûnem"
plo¡roent Relief and i.ssistance Act of J936 anð. the lirenployrnent and
.ågicultr.iral .&ssistance Act of L937 o Farmers were aLso assisted i:r
púrchasing seed grainu food, and foddero The FederaL Ðepartnent of
furiculture took part in the relief prograüs during drought years
i¡r the Prairie,þovinceso Since 1,;936 tlne Ðepartnent Þp given help
in the form of¿u (a) feedu fqdder and direct qelief, (b) purchase and
dÍstribution.of foodstuffs i.n drought areas, (c) &and SettLenent
.Assj.stanceu (d) freight on livestock to and fron plaçes of feed
supply^lo dqought areås and..on hayj.ng equipment and (e) aid. to farmers
v¡ho suffered poor crop yields'

(íi) Feed fod.der and direct reliefc lhe Federal Ðepartment of Àgriculture
bought, shipped. and distributed feed. and fod.d.er for livestock d.uring

o
'P* Ilarsanys Ad..justnents arld Economic ?lanrring j-n C_anadian r&griculrø

turs, (acåaenie rüúiffiãp"w, m,ffi
paranthesis ad.d.ed.ø

4¡ì
'-l[,R. Cameron and. Fo Shefri:r" Fed.eral Aericultural å.ssistance Proerams"

gerada Å&195Å, (tana¿a Ðepartuneni ;ffi" -

Pø L2ø



L956 and- L939* The Fed.eraL Government also gave dírect fi-nanciaL
help for purchasing foodu fueLu clothing and. shelter j¡a the drougÞt
stricken areas of -Alberta and Saskatcheøan because of a general crop
failure in 1938. lhe government gave fiaancíaL help to farmers for
purchasing seed and fertilizer i¡n L959a

(iii) Pr:rqhege. and. distribution of foodstuffs in droqgql egeaË.s the d:rought
strfeken areas of åLberta and Saskatchewan ilL L957 a¡¡tl 1958 were
supplied with fruitsu vegetables, fish, buttere and. cheese by the
FecleraL Department of Agriculture, Duriag the year 1959h44O the
Ðepartnent di.stributed. appl.es srd. br¡tter to supplenent the diet of
gleople affected by d.rought in ú.Lbe¡rta and. Saskatbhewanø

(i") &and resettLenerxt assistancea tnder the linenployment ald. Ágriculti:ral
Á.ssistance Act of L937 s the Fed.eral Ðepartnent of Agricultr:re nade
a4reenents r+ith various prov-i:eces to help i¡ resettling the people
moved. fron drought areasø the Federal Governnent also belped the
Frovj¡rcial Governnents by g¿rrlng loans to ease the br¡rd.en of ind.ebted-'.
ness i:rcu:ryed. by farters und.er prev:lous relief progf,a.nsø

(") ître fuairie Fa:m â,ssistance ¿ct (p.¡'"¿"¿J ¿ The PuF*A*As was passed.
on ft¡ne 3s L959 to help the fa:roers of the fuaírie Provj.nces and the
Peace Ri-ver area of Bnitish tolunbia who suffered low yields because
of factors beyond their controle Priuarii.yu the purpose of this "&et
was to assist the ltu¡Ícipalities and the Provåneial Governments of
the Frairie Provinces in years of crop faih¿re to d.eal with relief
probLem.s wbich othenrise woulcl be too great for then to hand.le by
thenseLves* fhe faraers who suffered. Low crop yields in tho spring
wheat areas of ttre coirntry were given ùireet financiaL hetp by the
Fed.eral Government r;nd.er üris Act.' Ttre payment of money to the
farmers was done fn two wayss (a) energãnóy year assisiance an¿ (u)
crop faiLure assista¡rce. ïInder either kind. of heLp the individual
ai,ua?d. was payabl.e only on one*half of the famerts-cultivated acreagæ+
up to a maxínun of 2@ acres on a farm r,rith 4@ cultivated. acres or
mõre' Und.er crop failwe assistance a minlm¡m amor,¡nt of &200 and
¿ maximr¡n of &5@ was payable to each farmu=11, lhese two forns of
assistance were merged. into one by an ¡mendment to the Act in 1947.
The PoFeA"A* Act has been a,¡nend.ed severaL tines since Lg47ç

("f) Ài¡L to Pra-i.rie Frovinces on égggun! ell TJnharvested. qxoBs.å Hhen the
Prairíe farters were unable to harvest more than half of thei-r field.
crops due to early and abnor¡nal snow j¡r tbe autr¡nn of 1959ø the
Fed.eraL Govern¡oent offered. to share equally (up to a specified.
uaaxfunum) rrith each of the three Prairie Provincesu the cost of englg*s
ency assistanee to far:ners and of specified. adminìstrative outlayr¿.

A4I t-. . .''IbÍd"e p" 13e

14q,n. Ca,neron* Segeral Ág¿gg]..EglaL AsÉEteqge Þqruegs-' Cangla,
t^WAMSß (Econonics Diirisiopo Marketine Seruieee Ca¡rada Departnent of Agri"*

cultnre, Ottawa, March f965) þþø 27L*273ø



9

llnd.er th:is program each eligible farmer couLd receive pa¡rnent

of $5.0O per aeree up to a maximr-¡.n of 200 acres u::harvested. crops
of wheat, oárts, barleyu rye and flax. The speciaì"ized crops such
as sugar beetÐ, potatoese vegetables a.nd sunflov¡ers were also paid
gSoOO per acree up to a maxist¡u of $60Oo00 per fa¡'mer" $early 624
nitlion was paid out ¿nder the P*FøAaAo in 1959 und.er this prograno
Ât the kovi¡rcial 3.eve1, paJruents were made by the I,{anitoba Goven:"*
nent to those farmers who were unable to harvest noro than half of
their 1959 seeded acreage and to those who obtajned a wheat yield of
less than eight busheüs per acre_or the equivalent in other cropss
Maxi-mr::n trrapoents lsere based. on lJe (a) $2r@ per uuharvested acre
on up to 200 acres if the y:ield per seeded acre was beLow a specified
rârgee (¡) $eOrOO per unharvested aere on up to 20 acres in potatoese
other vegetables arid sugarbeets if growers harvested. fron 3O percent
to less tha¡ 50 percent of the seeded acreage in these cropso LeJ
{$rOè0O per unharvested acre on up to 20 acres of potatoesu other
vegetabS-es and sugarbeets if less than 30 percent of the seeded
acreage v¡as harvested.e

The data in table lI jnd.Ícate the amor¡nt of ind.ennities paid. under

P,F*A.A, during 1959$4ø fhe fanuers in S4anitoba were paid over S29 n:illion

under P,F*A*.Aø for the period ]-95%64" fhe l:-ighes* amount of P'F,A"Ä.

jnd.ennities was paid out to l{anitoba farners in 1961o As previously nention-*

ed.* 1961 liras a dror:6ht year and a total of approximately $7"5 nillion was

paid out as P,F'A'A, i¡rdennitiesø For al} the Prairie Provinces the total

of indemities paid out und.er P'F"A.A. has been approvi¡m¡.tely 6739 m:i}Iioaø

ünder PuF,AeA, a levy of one percent is deducted. fron the purchase

price of a3-l grains sold through the CIanad.ian Wheat Board* I'{anitoba farmers

paid approxinately $22 miLlion to the PeF,A.A, fi.¡nd d.uri¡rg L93%'6+ (tante

IIf) " The fa-:rners in l{anitoba collected approxi-nately S29 nillion at the

end of t964y The P,F"À*Àu fimd.e thuse v¡as i-n d.eficit of approxinately S?

milLion at the end. of 1964, During L959y$4 aLl the three Prai-rie Prov:lnces

'5Ãþ¿q*u 
ppa 273e274,
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PAYlVft]NTS

T¿.BLE TI

MAÐE II{DER p"Fu.a.,a" (rnarnrn pRor¡rNcES) tgzg*a+"

ïear Manitoba Alberta TotalSaskatchewan

r95WL I L8557 eOSg*O5

L942

L945-47 706u969"97

611638(-75

177,489e0O

547 s239"OO

207 1593*AO

L85 r69L.75
al 

^ ^aè ^-oLY söo)øl)

5 e259,64.5 "5Õ

2s3O5 s54B"5O

617 u7l.O,OO

re72Oe3I5,OO

1e184e970@50

Iu9Z6rB5Bo50

666r508"50

7 s42O 1856*50

8L5e285"00

ãëTT i¡, qr,5o
'. :: . : t:.a.:: .:.:.'..

$ 25e188e929*@

=-
43þL12\55O,TB

l-1s552s255"5O

15,373s752.75

5u608e926,00

21247 r92O"25

810e805.50

rrt+7el77,5O

2l-rBBBe528e50

Lrzgj s677 u00

627 eOBSeÐ}

9s9r7 e4r4,5o

l-5,026 r+25"O0

L4e42+1576"OO

4u559 1348*50

76 1970 1775"55

6|BBOs2B3650

942r19+.50

$ 5e40Oe007*65

¡14

t+,650,565,65

2s544ø57I,5O

6ø343s796,25

4u3L4r37r*75

2rL?Lrr4?650

532eLOr"75

LøOOT p525"25

5 u78L,922,W

re5o41682ø25

96+s456"æ

5r&6,718n50

7 sOO2r6B5*5O

5ø395I54L'OO

5 s6g6 sg56"5o

9s6781947 
"OO

7e7B9e5o7,oo

5s4}6a547 *QO

8 32rt45r975*7O
Eq

58u4B9eB25*æ

14uL+Or+65"75

22r050r618,00

LOe27Os556,e75

4u626'453"75

Ls52Bs597 nOO

2e77Oþ566.@

521930nO96,OO

4egOOr9A7.75

2s22BeB49ø0O

L7 u444g448*@

23e2L4eQBt,oO

2Ls746ø755,50

LOE922s3r5,50

54eO7Or57Bø85

15 r4B5 rQ73*5O

9s5O7 s445*AO

't o,/ Q

L949

1950

1qq2

I q63

r955

r956

L957

L959

1960

1961

1A62

196:3

,J--ru*¿.*'::

Totals 629 &75 $'4!*27 ß2r7,605 ?4oo*51 $9rs?92,o43^oj sj37B?4I4toB4"B5

Sou¡ce: Report on Activities under the Prairie Farrn Assistance Act
for the Crop Year L963*64s pø 7n



Crop lear

1976*46 $
]"94647

1947*48

1948*49

I949*50

1950*51

195L*52

1952*53

t957^54

L95W5

].955*56

r956*57

1957*58

L95&.59

L959-60

1960q"61

L96L,',62

L962*63

tg63*64

I{anitoba

3s6lge477 *O7

845e651'86

7648744'37

lsr22e74Ln27

Lu555e660"07

1e442s158*oB

]-s77Lø548,73

Le4?3s9r6"39

973e258"O5

748s694"O5

716Þ868680

8641573"57

ffi4ø331*25

1 r009 e011,92
g6Le4g6@49

glos5o]-"zg

79589L6*r5

L62L1s94Oø74

1P148s704"15

TABI,E ÏII
SU1v$[ART Lf, Iffl'f COI,LECTED 1979 ['0 J1]L,Y 51, 1964&

Saskatchewan

$ 1Zug92u6L5"3O

2s7Q1s357 "I7
2?727 8rB7 "gO
3e4L9s4€,O"B6

+s5258628,79

7s89Os44+,68

5s07rs4O4*O5

6e775s85Lø62

4e944Ð452"L6

7sr6ge7B7,24

5 s8o5 o41o"6o

1e6O8e77g,r4

7r7Q68548"23

3sæ5î745,72

3þ67Ls56I"96

4s246s918,ø63

4sO55 sB47.98

5eng8829,33

6s937 e953,r4

tfi 6r205eO29.21

10644p706*41

1s624s237,42

2e0B680BBo52

2e5r5s56B"2B

2|OOLE322*58

2e560s006,74

1sOI4ø78+,50

2sO69eL63"4B

LÊ6l4s486,A3

Ls697 e5M'2O

Le7328B6L*55

Is6O5s5O9,96

LsB6Ts242"56

L8697s865,53

Le7678654ø49

Lp9B7 s734ø44

2ør2Os654n.O6

28649e675ëO2

Alberta

TOTATS $22$09r$156"24 $Aeue4Ou564.50

ünallocated.

+f
Sor,lrces Roport on Actiuitåes r.¡nder tbe ?rairie Farru Assístance Aet for the crop year

L9674L964p Fo 6e

2s55+*69

112*20

148"51

185.87

LgT 
"64

L57*72

IL6ø72

l-79"48

158,10

L52,5r

77 o¡'7

88.50

85'oB

Nil
Nil
Nil
Nil
Nil
NiL

Total l¿evy

22s1Lg e676,27

5uL93sæ7 "64
5,116 ur18,20
a /^^ 

^^a -^O sÞlö s4Joø21

8s397s054"?B

7 u354sO59.O6

88967 sO76.24

10s874g511*gg

7 eg87 eO7L677

5s553sLL9"67

6 e23g sgQO*II

6s205î862*54

68rL48474'5O

6e674e000,20

6sr26e925"98

6s94IsO94n4L

6sg3gs4gg@57

Bs6L4e424"L3

LOe736s292*29

$42û505s694s?6 4s2O7 ø99 L55e+43ø427,49
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paid. approxinately $ä154 nillion under the one percent levy* fhe amount of

P*F.A,Á" indennities received. by these prov-inces i,ras approxinately 8379

nillÍonu The P"F*A.A" fund r,,rasu thuse short by approximately {å185 million

d"uri-:rg the peri-od aiJþ64ø

llistory of Demand. Fo{ Sggp Tnsurance_

In Western Canadae the d.enand. for crop"insurance is not recent* ïn

i"920 the ltrartford. Fire Insurance Gonpany of Oor¡aecticut (U.S.¿*) investí*

gated. for the first tj-:ne the possibility of crop i.nsurance il Saskatchev¡anø

S" year Later the Hone Insurance Conpany of New York (U"S*A,) sold. four erop

j.nsurance policies in Á.lberta* "A.s a result of the continuous crop failures

i¡. the Prairies during L93A^12s and. again in L934ø the gover"nment of Sas*

katchewan set up a erop insurance investigation commjttee j-n 1975ø It

strongly recommend.ed the i¡troduction of crop insurance j-n the ?rovi¡r"u|4*

In lg36s W,Ju llansen, approrìrated. that 9% at the acreage seed.ed, under

wheat was crop failure for the peri-od. L9I6r35 in Saskatchewan* Hansen studíed.

the feasibility of crop j-nsurance i¡ Saskatcheuran a¡d. conclud.ed. that a smutual

crop insurance orgånízationr with no capital- structure j-n a¡y cases wouLd be

required to nake a careful selection of the risk areasøøEøe for certain areas

of the koirinceu at presentu relief is the only alternatåve to i¡surance for

contj-nued crop failur" uI5*

14Gil"oo, kn 9!!*e po l3o
{5'-Canadian Society of A.gricultural Econonrlcs 9th Ánnu¿t Meetj:igi.'=

l¡tr,J, Hansens Ecgnesåg_ Aspegls- of Crop Yiglcl Insurance r.ríth Reference to thq
Prggi¿rce of $askatchelran, (¿gri-culturaL Economics Snanche Canada Ðepartment
or ¿gicurtt¡re-ffi.936i p* B^
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Àfter Hansenrs stud.yu R"E" Motherwell was appointed. i:r I9Ms by the

Saskatehewa¡ Reconstruction Oouncil to re'oexam:j-ne the feasibility of crop

i;rsr¡ra¡ce j.:n the province' In his conclusion he d.oubted. the practicability

of crop j-:rsurance but v¡as optimisf,fs about its possibilityø The $askatchewan

Royal Commission on .A.griculture and Rural T,.ife conducted a study in 1956

on crop insuranceø ûne of Íts uajn conclusions ¡¡as than Éan experi-raental

crop irisurance progran be launcbed. j:l Saskatchewan as a progran complementary

to, but separate fromu the present P"F"A"A." programe a¡rd fi.¡¡ther $that reserve

requirements for the experÍmental progra^n be prouid.ed. by tbe Fed.eral
4Ê,

Governments'"-

- l'.rA stud.y"' mâde on crop-yj-eld varíability in the Prairíe Provi¡.ces

showed that B out of 14 districts in the Provj-nce of Manitoba had wheat

yields below 5A/" of the average for one or rnore years durÍng I92L*L956,

All nine crop d.istricts in Saskatchewa¡ had. wheat yields below 5úo of t]ne

average d.i.:ring the períod of stud.y j-n one or nore yeârsø ïn one ùistrict

of Saskatchewaa the i*¡heat ¡rield was below nO/" of the average for ten years6

Thirteen out of seventeen crop districts in Alberta had. r,¡heat yields below

50% af the long*term averagea

Ttre severity of ihe crop failures, mainly due to extrene weather risks*

r.,ias given serious attention irr the Provj¡rce of Manitoba" The government bæ

46,'-Gilson, 9pu 9ååos Fs 14¿

'fu[**"" Paper on Crop Insu¡a¡-rce :-n Geagþ (Canaaa Ðepartnent of¿e"ic,rrtmãî?,-
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Iíeved that onIS' crop insurance programs wouLd help in stabiiizjng farn

income and. business actívities of the farn:ing conmuaitiess The then Prem:ier

of llanitoban John hacken appoínted. a Man:itoba Grop Insurance Com¡nittee on

October 18ø 1958^ ln the final report on February L940 the Interin Counittee

sonclud"ed. thate

Crop ùnsura^u.ce ¡,rouId. enable far¡rers to set asÍde a reserve
during years of good. crops to prorid.e against emergencies result*
ing fron crop failures or poor crops, and. would help to place agri,*
culture on a self*sustai.:ci:rg basis, by ensr:ri-:rg a greater stability
of i¡rconeø

We have arrj.ved. at the conclusion that crop insurance is both
d.esÍrable and. practicabfe for Man:itobas begjJning with wheat and"
later on to includ"e the other mai-n cereal crops grolm in the
ProvincetB*

Á€;ai:r in L954 the Govern¡nent of l'{anitoba appoi.:oted. a Orop Tnsurance

0ommjssion to review the report of Crop Insura¡rce OomnÍttee in 1940ø She

Oommission concluded thate (i) r¡r¿er tod.ayes farmi-ng conùitions P.tr'¿A*é"ø is

i:radequater (il) the financial support of the Ïoed.eral Gover:rment is necessary

111 implenenting the erop insurance progråm@ îhe Crop Insurance "{ct was

passed by the Fed.eral Government j-:r Julye 1959n fl:e folLo¡ui-ng crops are

insurable und.er Federal Governuent i.cta wheatn oats, barleyu ryee buckwheat,

grain* corn soyabeann potatoesu sugarbeets, tobaccos srxrfloluer seed., Fape'*

seed.rapples, pea^rse peachese plr.us, cherries and aprieotss &ris Âct enables

the Fed.eral Government to enter i-nto agreemeats with any province i-:a estab*

J,ishÍng the crop j-nstlrance progra:Ìrsi and j¡r contributi-ng neans (loans etery)

to assist far¡oersø In 1959 the Govemment of Manitoba passed. conpleneatarSr

leg:i-slation for the establish¡nent of the rrcrop insura:rce test areasrt on the

l8rot""i* Report**Man:itoba crop rnsurance connittee, (april L959) p*2ø
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basis of crop yield. instabilitys îhe Governrnent of Saskatchewan also passed

a Crop Insurance "[ct j-n 1960s

Sj:rce 1960 the crop insurance program has been i:e operation in the

Province of ManitobA" Approximate}y 4r4L3 farmers participated. in the

program i-n. L963 a¡d the i-ndemrities to the fa:mers amounted to $551¡504

during that year6 fhe totai- nunber of partÍcipants in the crop J-:asurance

progran has been increasing in tr{a¡itoba as shown j¡ Table IVo

The Red. River crop reporting d.istrict includ.es the West Red. Rlver

a¡d $outh Oentral areas in Table IV, fhe number of participants í¡ the

Red^ RÍver Valley durine 196L was about 85% of the total partieipants in

the prov:ineee Duri:rg L962ø L963u and 1964s it was about 59%u 5+%, and 47%

respectivelyo Ehe Red. River crop reporting ùistrict ù¡clud.es the farmers

belongirrg to the 0arma¡l District Farn Busiuess Association r"¡h:ich is the

area used for the present studyo [hough it is ùi.fficult to reach a genera]

conclusion on the basis of only forir years datan Table fV shor,¡s that the

number of participants in the Red. River Valley d.ecreased. bV 3& during

L96a44" lerhaps th-is red.uction is due to the relatively high preniun

costu in relation to net farn inconel9r Eovrever, the nunber of participants

in the provj:rce as a v¡hole i¡.creased each year* This Índícates that unstabLe

crop production forced the farners to buy erop insi.¡ra¡ce even though its cost

was relatively hi-gh in relation to net fa:m. incomeo

,to
''Y' l{tåe AA Econoruic anù Stetist¿pe.l Evaluation of AJl*li:isk G¡gp_Tnsurance.P"rÆfu;( 

"1Economics and. Sarrs Slanageinent, University of Ma.:ritoba, Jr:ne 1965),
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0b.ìectives

Studies2o have ind.icated that the extreme drought in 1961 brought

the yields of al1 crops far belor¡ the long-nrn average yields, ït is also

argued that rainfaLl for the 1961 crop Ïras lowest i¡ the h:istory of prairie
)1agricultirre-'o The average r+heat yield per acre in the prairies iøas l0o4

bushels in 1961 being the second- lowest since Ig17 (614 bushels), On the

basis of these aggregate figures one would infer that farr income in the
:: :t:::

prairies was,êl--e* far below the long-run average incomeo But these aggregate

yield's or income do not reflect the true picture on ind.ividuaL farms" The

argument which bas been statistically proved, to be true for al} nay not

necessarily be true for one or a fev¡ individual farms* [hu$s arguing that

the 1961 drought red.uced crop ¡rields and income in all the prairie fams

close to the leve1 of the 19J0*s, suffers fron the fallacy of j¿rd.uction*

The 1961 crop ¡nield.s in the prairies r4rere close to the lgJgssu but farm prices

d.iffered. significantly, Eowever, after studying the impact of the 196r

d-rought year on individ.ual farns e one nay tentatively assume that crop yield5

on the j-ndividual farms &lso varied. with the average yield.s in the prairieso

$his is an g priori lmowJ.edge or assunption. This stud.y exarnines the validity
of th-is a lriag! assunption on the Carnan area of Manitoba* Hov¡ far income

20M'g, 
Yeh and- L¡"Do Black, lfgather Cycles and Crop pred.ictions, (tÌru

university of tlanitoba, Faculty ór ¿stcurTffi"tEoñãTcõñriãÇtechnicat
3r:-Lletin Noo B, November 1964) p* 10n

21G'D.V" Williams, Prairi-e Ðroughtsu The Sixties Conpared. With Tlrirtieso(agr i c ul tural rn s t i tut e Re@îa:ruary*Fe bruary u rffi o¡Ër":Ëpfi a 
¡ ¿ ¿4r u ¿ çÈ t
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TÁ.BI,E ÏV

CO}PA.RAIIVE JIVA],TSTS OF SONTRACTS TN FORCE
FOR ÎI]E CROP YEARS MIDEÐ 51ST MARCH 1961 TO 5].$T MARCH 1964

CONTRACTS IN FORCE
1960*1 t96].*2 1962*1 Lg6H

tr'trest Red River
IÍacDonald.
Montcaln
Morris

South Central
Dufferin
Grey
Rhineland.
Rolanô
$tanley
Thnm¡<nn

South tretest
Albert
Arthur
Brend.a
Cameron
Ed¡uard
lfinchester

Northern
Birtle
Boulton
E]lice
Russel
Shellnouth
Silver Creek

North Central
Assiniboia & Charlesr¡ood
Cartier
Rocl¡.¡ood
Rosser
St, Francois Jbvier
iùood.lands

IL7
AI
182
70
73

!2J-
666

91
L52

+9

-]=-
zre

409
285

J77
ro29

97
r57
+)o
106
225

R{lm

387
/tL

7r+
9L5

1rg
I1L
)¿\)
L27
255
r04

L216

oy
x/

12q
40
5T
AÅ.

w.
174

67
AA

oö
10r

Ã<

4-68,

34

J-o)
T2B

OI
10r-

5ru

426
210
377_

1017*

174
140
505
l<1
26L
L30

\739

l.65
76
7t

112
L24

ffi
48

'l q'l

170
ro2
77

1t0
þ%

4&1

zLt
45,L

I0B5

166
151
555
L55
259
1?,6

I L/ /

97

14r
5+
46
OQ_-¿v

5]9
1^O

7I
66

IT9
L37

B1

æ.

L88
150
to4
75

100

9þ5.

72

¿v
u,)
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CONTRACTS ÏN
t96G*l

¡'0RcE
L96te2 L96z*3 T96H

Outsid.e*Sugarbeets

Mid*West
CLanwillia:n
0orwallis
DaIy
Elton
Harrison
l[into
0danah
Saskatchev¡an
l{h:itehead.

T0TAIS¡

6+¿A 75

65
74

110
100

76
105

BB

rg
5L42

Sources Manitoba Crop Insurance Gorporationu ïlinnipeg"

d.ecreased. in 1961 i-:e conparison to L96Ou and what actions farrners took to face

the economic distress in 1961s is the n¡in purpose of tb:is study' In other

word.s, the stud.y pinpoints tr¡s i¡npact of crop yield. i-nstability on the farm

^ô¿¿þUSlneSS ü

fhe te:rn inpact in thj-s project is used as a dynamic force wh:i.ch

compels the fa:mer to react to crop yield. instability" Farmers€ reaction to

crop yield. instability nay be refleeted in the d.iversifícation of the far¡n

22ltu tern farm income i:rcludes aL1 cash receipts by selling fana proe
ductsu exclud.ing depreciation chargesu inputed value of household eonsunption
and. family laboro Farn business includes farm i.:rcomee household. eonsumptione
fani-ly labor enploynent and depreciation charges on fixed. capital, These two
terms are broadly interpreted. as net cash income and net fa:en i:rcome respec*
tivelyo For d.etailed. discussion on net farn j:rcone and" net cash inco¡nee see
J'4. Hopkins and EarI Oo Headyu Fa-rm Records and. AccoJ¡ntiag, (4tn Edition,
Iowa stãte College Press) pp.- Í7ã.Ïof-

w

t1 A'l7

w

5654

T
__ic._

¿+ I1
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business or jn buying crop insurâJrcee There is no ev-id,ence available for

guidance in naking this choiceo Therefores nâin emphasis has been placed.

on finding out preeisely lrlr-ich one of the ti,¡o l¡ill sustaj-n the tmaintenance

limit€ defined. later" Mren the farm income is not enough to cover the

rnaintenance linitä some financial help from outsid.e the farm may be required.s

This stud.y i.rilI thus al-}ow üore accuracy in determ:ining cred.it needsu esti*.

nating the loan repa¡ment capacity of the farn busi¡ress aad. the desirability

of farn Íncome stabilization programs* The stud.y d.oes not intend. to exanine

econonically efficient resorirce allocation between the farm (prod.uetion fi::m)

a::d the fe.milgo Hoi+everu various stud.ies have been conducted to see hol'r

elosely the farnas as fir¡os and as household un-its a::e xeitatedzS *

)1*-See for examplee 8.0. Head.ye W"B, Back and. G,Á. Petersonu In_t*en-
depenêq4gg Between the Farn Business and. the Farrn llousehold._ l{ith- fmBlicatio4
@-(to'n
Bulletin 398, L955) o Also see G.f,* Mad.dox and. E.D, Chastan Jr*r,Production*
Consunp,tion Interrelationslr-ips of Alabana Farn Fa-uily_ Sugi¿.gSg, (Agricultìiral
fuperimental Statione Auburn Universitye Aubr,rn, â-labanar BtùJ,etin 342*
February L9$) 

"
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NATURE AND SCOPÐ OF TM PROBT.,MI

Gene;ral_ Natufe _a4ù &tent gf R¿Êb and Uncerlainty-

0rop yields in the prairies are hiehly uncertaj¡ro Rainfall at the

proper time is the ¡oain factor d.eterninj-:rg the crop yield.l "td at present

is beyond the control of the farmer, In the long*run or in the l¡ho1e life

span of the farnero good. and. bad crops nay average out resulting i-n an

ad.equate average i.:ncone for the farn fsmiLy. But j¡. the short*run farmers

nay faee serious problems, Br¡en a single year of crop faiJ.ure üåy create

fi-na¡rcial troublesø A poor crop year such as that of l96L threatens the

si¿rv:iva1 of the farr business as a wholee even if faøily líiring leveLs

are drastically reducedø

Uneertajåty of grai-n prices is no longer a very serious problem to

the Manitoba far"rnersn The Canad.Ían tr{heat Board operations keep the price

level at a reasonably stable Levelø Eowever, the Manitoba fariners are still

eonfronted. with the problen of crop yield variability, over wh:ich they have

noÞ or very 1ítt1en eontrol6

The basíc problern in Ma¡itoba in the loagerun ís one of find.ing taeans

to reduce or elininate the unpredictable ¡nar¡ner in rr¡hich lou crop ¡nieLd.s

4

'See for example Dominion Br¿reau of Statistics u L9Æ, The i¡fluence
of precipitation and. tenperatr¡re on wheat yield.s i¡ the PrairÍe Froviaces,
I921*].94O" (Qua"terly Bultetin Agricultural Station Jr.i1y*$sp¡st¡er) pp*
167*tB7* Also III,H, Teh and L,D" Blackp lfeathgr Cycl,es and Crop Pred.ictionse
t^.(The Ïlniversity of Menitoba, Faeulty of Agriculture and. Hone Economics,
Technical Bulleti¡r Noç Be November L964) pe Bø
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alternate with high yieldso Means should be found. to keep Nþs f¡mily farns

at least above sone ruininum surrrival leve1 and to protect them fron being

insolvento Possible solutions to these difficulties can be fou¡d by analys,*

i:rg the effects of crop yield. variability on the farn busÍnesso The analysis

of the farners¡ action in the event of crop failwe is necessa:1r for finding

practical solutions of the problen consistent with the farmersÊ attitude

towards crop yield variabilityø Finding means to cope with the ínstability

of crop yield. on the farn busi¡ess, is in fact a natter of learning how to

live rs-ith unpred.ictable instability" This i-nstability or i:ncertaiaty that

the farner faces is regarded. as the farm problem" The nature and magnitud.e

of risk a¡ad uncertainty2 is, theoreticallye the same at the farn a:ed fi:rm

levelso However, the fa:mer as farmer arrd. the farmer as entrepreneur react

differently to the problems of uncertaintyø

tncertainty nay create a problen of survival on the farn by reducing

far¡n incone beLow some mini-nun level" ünd.er the cond.itions of tmcertainty

the farnerss first end is to ssurvive on the fasmtS z 'tJhen the farmer is sure

tNo distinction has been made hereu between the word.s, wrcertaint¡r,
j-nstability and. variability" Iloweveru a brief discussion has been devel.oped
on the d.efinitions of risk and uncertai:rty in Chapter III, Ð-efinitions fu!
Ðiscussions on Risk- and. Ilncertaintv" For the sJraonJ¡inous use of these terms
ffir@, (university of chicago Pressu Lg23)
pp" 46-55g J"Ro HÍcksu ¡rÏhe Theory of Uncertainty and. Profitrtu Economicas
(Vol. LZu Yøy 1951) pp. 1?G-189; D, Gale Johnsone ,Ee,ri{erd. Prices for $$
culture, (The University of OÌricago Press, lr9+7) Fç,380 note; K"J" Arrow,
ilAlternative Approaches to the Theory of Choice in Risk*Takins Situationsrr,
(Aconomrcau Voln L9u October 1951) pp" 404*437,

'Tarû survival may be d.efjned. as a farmerss actions of ¡ninimizing the
probability of an uncertain loss renderi:rg hjm j:tsolvgntu by organizi;ng pro*
d.uction, najntaining cash reserves and outside funds (credÍt and. insu.ra^nee)o
The level of survival nust cover the arun¡al farm costs a¡d. the household.
consumption expenditure, lhe word rrsr¡rvivalrr used. i¡ this chapter has been



of his survival on the farmrh-is second. end. is to naximize profit" S"hi"k:i"

describes it this r,ray: rtAny rgamblingu after surv-iva1 of the farn and hone

is reasonably vre1I assured (:-n th" farmeres n:ind) o must be regarded as a

mearis for serv-ing the end. of income maxi¡izationnt4"

Income in agriculture varies more than j¡r any other i.ndustry' Price

affects both farn as well as industryss jJrcome* But the former is subject

to hig-h variability since farm prod.uction largely depend.s on weather conditions'

The d.egree of certainty of farn prod.uction or j-ncome d.esired by the farmer

d-epends upon price and weather cond.itions5o However, an r¡ncertain outcone

may be avoid.ed by a sacrifice of certainty equivalento"

Nati¿re an4 Exleg! oi Crop Yjeld Ï¡stabiliJ¡r j:q }{an:Ltoþ-a

To study the nature of yield. variability five crops (wheat, oatsu barley,

flax, rye) wh:ich are the roain ggain crops of the provi-nce were considered and

the d.egree or extent of their yield- variability measured.' The variancel

borro¡¡ed. from lrn R. Schickelers article rtlivestock as Income Stabilizertru
North Dakota Agricultural Experj-rnental Station Bi-nonthly &illetin, Volo XII9
No. 6g fiå1y*August 1950s pp" 198*205, In the next chapùer the author has
developed. the concept of the tmaj-ntenance Iìmitr parallel to therrsr¡rvj-val lidtrre
and. thus the two terns i'¡ill be used synonynously throughout the içhole inquiry"

*R, Schickele, r¡Farmerts Adaptations to hrcome Uncertaíntyttr &Llrnal.
of Farn Econonlqgu (August, 1950) þ^ 762*

5J,Ir" Boanu rtA Stud.y of Farmersr Reaction to Uncertainty.Prices Ex*
pectationst', &g! of Farn Econom-ics-u (vol' J?, February L95ù þ* 95ø

6O"Hn Browolee and W" Gai¡er, îtFarmers? Price Anticipations,and. the
Role of Tlncertainty in Farn Pla:rningtt, Journal of Fa¡n Economicso (Vol" lle
I'iay 1949) pp, 266*275n

Tyu"i*"" is d.efined. as the er¡leeted value of the variant. squared m-ì-nus

the square of the variant€s expected..y?lr"*, $emple variance (S2) is-aÍl unbiased
estimate of the population variance (d2)" 

"' 
,t ãxpressed u, à2 = g [n""E(X)]2

where X is the variant a:rd n is the number of observatåons in the sa^mplee

Stand-ard. deviation (S) is the square root of the sample variance and. coeffj-c*,
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stand.ard. d.eiriationn coefficient of variation and. mear¡ are r:sed as neasures

of crop yield instabilityo The crop yield variability has also been measured

for each crop d.istrict ín the proviaceo îhe variability of crop production

in a si:rgle crop district is greater than for the province because fLuctu*

ations tend to be averaged out as fourteen crop districts are aggregated

together into a single statistic,

For the province as a whoIe, the variability of oats, and barley

yields is greater than for any of the other three naiox crops under study'

The mean, varia¡rce a*rd the sta¡dard deviation for flax are lowest followed

in order by rye, iøheat, barleye a¡rd oats" The analysis of the d-ata in

îable V would. suggest that those farmers v¡ho are Ín a good capital position

to withsta¡d great risks a¡rd- are interested. in the level- of j-ncome alone

would select flax. fþs e¡rmination of the coefficients of variation sbows,

flax ís the second lowest whereas barrey and oats have the greatest rerative

variability of yields. This can be interpreted by saying that of the five

najor cash crops studied, the degree of yield instability is greatest for

barley foIlot¡ed. by oats, wheat, flaxu and. rye" Sarley production involves

greater yield. risks than oats or any other crops because it is more susceptíble

to plant d.iseaseso Farners may be indifferent to growing wheat, oats or

barley; the final choice nnight then be deternj-ned. by the crop which gives the

greatest net iaeome*

Examination of crop yield variability aceording to the crop districts

(Á.ppend.ix I) shows that during L92L*63 the crop yieJ-d" statistics in the $orden

ient of variatíon (""t')
gample lnêârr6

is calcul-ated. as c6vq = s(roo)Æ where I is the
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ÎABLE V

CROP YIE],D V;IRIABIIITY$ Ï'ÍA}IIToBL l-927*63*

Crop
Mean

¿¿çIU

Average Mean
Squ¿rre Devi-a--¿
ï].On I VAr]anCe/

Root Mean Square Coefficient
Deviation or Stan- of
dard. Deviation Yariation fo

l{heat

V@ UÈ

Barley

Flax
lìr¡a

)Lo+

24ø5

1Ê, î\

'70tr

04"ö

)øw

8"2

T@v

g.g

Bol

l.g
1øY

l) oo

28,4

12*B

2r"5

r7 "g

+r Bushels per acreô

d.istrict" except for bartey and" oats 'r¡ere fairly close to the provincial

yield. statistics* Reasons for greater crop yield. variability of barley and

oats in Mord.en d,istrict are the same as those for the province as a wholeu

that is, barley yield- is relatively rnore susceptible to plant diseases than

are wheate oatse flax and rye" Farmers in this district should have no

preference between wheat and oats wh:ich have coefficients of variation of

2519/" anð.24*5/" respectively" The final choice therefore is based. on selec*

tion of those crops which give the greatest net incomeo The same reasonjxg

hold.s true for the crop yield- variability in the crop d.istricts of Neepawa

I

a¡rd Russell-*

a-fhe crop reporting d.istricts irlord.en or Red River Valley incl-ud.es the
farmers belongíng to the Carrnan District Farn Susiness Association (C.D.F.B'A.).

o-The crop districts of Neepawa and. Russell includ.e the farners belongv
ing to the 'l'Íestern Manitoba Farm Business Àssociation (ltr"lui,F,B"Á..), C*D,F"B,A"
axd ll.M.FnB*Au are voluntary associatj-ons of the farmers" lhe purpose of these
associations is to co-operate with the Department of Agricultural Econon-icsn
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fupl-i_cations and ïnpact_ qf Çfop Ïielê Tnstability gq the_ Fe.Iro Br¡l,i4qsÉ

Managenoent of the farn involves nany conplicated d.ecisions based on

the expectations of future events" Most of these anticipations have various

d"egrees of risks in the planning procêsse Some of the follor,¡ing studies re*

veal i-nplications of crop yield. instability on the fa:u businessa

/- \ 10\ri rel4 vnl_!_ ,f_qQersf_Qg

A stud.y on farm unit d.ispersíon by Jensen and- Nash in the north*

eastern Montana area for the year f942*56 showed. that;

For those years in which growing cond.Ítions were quite un*
favourable over the whole arreae yield variabiLity was Less than
in other years.*".o The range of probable yield is reduced. for
the dispersed farm operator. To some extent this pernits some
Snprovement from the standgpånt of predictable yield.s, aIlowi-ng for
more accuracy in d.eterning,credÍte need.s and. an inproved abÍlity
to estinate the loan repa¡tment capaci-ty of the farn businessr l*

Another study on dispersion and yield. variability in the Montana area

revealed. that wheat yield- variability and. field. dispersion are inversely

related. ïn general the stud.y conclu¿ed12e

University of l{anitoba, 'tnlir:nipegu j:l fa¡rn nanagement research' The solrrc€;
of d.ata used in tlr:is stud.y are the C"D'F"B.A. A brief discussion has been
d.eveloped. regard.ing the reasons for selecting data from farm business re*
cords in Chapter ïV* CoDoF"BoÀ* lrâs organized in the Spring of 1-957 and. the
ll,M.F.B,Á." ín L962@

10^''-Dispersion is d-efined as a procedure to red.uce yield variabilityo
when a fa-ruer scatters his farn la¡d holdi¡gs [through exchangeu purchases
or rentals) ove" some a.rea so that the several tracts of land in his farm
will not be contiguous*

n1-"'Fa¡m Un:t! Dispet_sion, (Montana Agricultural Experinent Station,
Montana ,Sîffi'ffi"e*, Bor"rúu Technical Sulletín 575, April LgØ) pp, 1*19ø

12^ , t^.'-Ðon Bostr*icke Studies in Yíetd Va¿iability (Moniana Agriculiural
Experi-ment Statíonu Bulletin 574u Januaxy l:96Ð pp. 1*47ø
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(i) Field. dispersion appears to be a mea.ns approprigte to
red.uce the uncertainty of d.ryland. r¡heat yields and
thereforeu the inco¡oe uncertainty of farmers"

(ii) Dispersion is an insurance d.evice with direct costs and.

indirect benefits. 0osts would be the fuel and. tj-ne
consumed by the fanuer in noving any ad.d.ed. dista¡rces be*
tween dispersed fieldsø Senefits wou1d. be reduced yield*
i¡rcome uncertaintyu naking possible a more rational long*
tern plar:ning of the businessø

(iii) Rie1d d.ispersione âs å. d.evice for reducj¡g the effect of
heil for an individ.ual farueru night substitute for hail
inswanceø However, dispersíon would not d.irectly affect
hail insr.¡ra¡ce rates for a g"iven localityr but it would
affect farmers partícipation in hail insuraTl.ce progransê

(z) Q¿qp Insi.ira.nce

Another implication of crop yield i¡stability is the l-ack of security

íu the farner9s nxiJid.€ This sense of inseeurity directs the farmer to insure

cropsø Thair shor{s that the more vul-nerable farñers have a tendeney to sub*

scribe to crop j-nsurance in greater nu.mber than the fa¡ners hav:ing nore

capital assets sj-:ace the former is more financially insecure than the latter*

Professor îhair arguede

It is apparent that the high*risk area farners of Burke County
look on such a scheme sith more favor¡r than the low risk Edd.y Comty
faruersø Over half (l=.Úù the Burke Cor:nty farmers were willi¡g
to pay ¿ pren:ir.m of 1O percent conpared to just over one third.
$6-úù i.n Edd.y county ""o*

[hair concluded. that:

"*r' farmers are sensitive to the d,angers of bankruptcy and take
deliberate steps to provid.e seeurity* Ëone of these practices,
such as surnmerfalloiqre üÌay increase i¡come as well as provÍ-de sone
security, i*h:ll-e othersu such as keeping unprod-uctive reservese måy

provid.e secr.uity but reduce income and retard progresslS'

1Z
''P.Jn Thair, Meetine the Inpact of Crop=Eigld lÈisks j:r Great Ptains

Eegoq¿-n€*(¿sri""lt"""ÏGp-"riñtE-tiotrr@unull"tinigz*
Jwrc L954) pp. 5*34,
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Another study by Barber in l{a:asas reveaLed. that:

*"oo The net i-ncome d.eficits that are experienced rrithout
insr¡rance are appreciably red-uced by i+heat crop insurance and.
entirely avoided by multiple cïop i.:asurancel4o

Barber Like Thair also suggested. that greater yield stability could.

be obtained. by nore extensive sunmerfallowing and. the adoption of other

moisture*conservi-ng practices,
// -\l1) Farmergr Hed.ge on Recomnendatigng

Crop yield- i.:rstability consid.erably affects the farmersr prod.uction

d.ecisionsu .A stud.y on fertilizer practices j-n North Central Manitobau by

Frofessors Gilson and. Hed.lin revealed that the farmers used fertillzer at

levels somelqhat below that recoranended for d.ifferent cropsø The authors

ronnr* *hc*"v u¡.evo

ån atternpt was made to d.eteruine røhy the farmers who never used.
fertilizer lrere hesitant to use a practíce which was highly re*
conmend.ed for the àTêã.ø Ma::y reasons r¡Iere given by these farmerso
One farneru for exa:npleu i:rdicated- that fertiLizer was too expensive,
another i¡td.icated. that the return froin investnent i-n cattle tend.ed.
to be h:igher than the return from a corresponding investment in
fertilizer, several indicated. that risks such as flood.ingç poor crop
prospectsu etcue tend.ed. to discorrrage the use of fertilizer15.

ïn add.ition to the above, crop yield r:ncertainty also affects the

farners? decision to borrow aoney either to fu1filå the reqr:-irements of

recommend.ations or investment elsel¡here* Thís fact has also been reported.

4A¡Tn 1
-C¡oJJø

Agricultural
pp' 1*50*

{tr''J'.C' Gilson and. R*.4." Hedlinu Fertilizer Practices in Ngï!þ Central
[ianitobau (Departnaent of Agricultural Univer*
sity of l{a.n:itobau trfiruripegu Memo Noa le January lg$) pp, }ol0*

Barber, MeetinE Weather Bisks j.:n Ka:esas Whec! Farroing* (Kansas
n*p""inånffioffi"ffi] -Rup;"t No, +ç s"pt"rË'= ig¡o)
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by Gílson a:ed Hed.lj-n" They state that¿

lhe fa¿.mers were also asked und.er what cond.itions they would
borrow for the purchase of fertilizero Trøenty*six (out of 45)
i-nd.:icated that they would. borrow to purchase the a:nount ord.i-narily
pr:rchased. l¡hen cash r+as available" Six indicated, that the amou:rt
borrowed i+ould d.epend on moisture and crop prospects' Th.ere were
many other circumstatces r¡nd.er wh1ch the farners ind.icated. tbat
they would- borrow" Perhaps the ¡nost important f.imiting factor
appeared. to be that of risk a¡d. uncertainty due to l¡eather E #eín
narketing and for other reÐ"sorlsø

In another paper }re Gilson sf¡irns that farners are hesitant to

follor¡ fertilizer recornmendati"ons due to fear of risks involved. j.:r crop

productÍon' He statesc

A group of faruers j-n Manitoba uere very apprehensive ¡*hen soil
tests j¡d.icated. that they should. apply anyurhere from two to three
tj¡oes nore fertilizev on their 1962 crops than th.ey had' uornally been
using" They ilid not d.íspute the fertilizer recommendations based. on
the soil tests but they were fearful of the risks iavolved.o They
were fearful because the widespread. droug'ht of 1961 had. d.rastically
reduced their yieldse notwithstand.ing the l2rge i¡vestment they had.

in recommended crop and larrd use practices106

Ðre Gilson fixther argues that rthe availability of capital and. risk

(crop yield j¡rstability) appear to be the two most important deterrents to

ex¡nnded. fertitizer use?6

lhe fa:mers hed.ge on fertilízer use is not only restrícted. i¡r the

prorrinee of l{a^nitobae it is spread. all over the country" Ðr' Harsany puts
:::.:.;

it this uay;

Ilnfortunatelye however, the consumption of chemical fertilizers
i-:r 0a¡arla is exceedingly Lor+.'o" It is quite important to note that
j¡ the Prairie Provj¡rces, where tbe plant nutrients replacement should

4E
''J.C" Gilsonu ]treonoIu|g Asqect of Fegtilizer TJse at the In<llvidual

Farn !¡9yele Paper presented to the Canaùian Fertilizer Association Conven"r

tiooo lnurray Bayu Quebec, "[ugust zgs L964. (Departnent of furicuJ-tural
Econouules and Farn l,lanagenent, Üniversity of Manitobau l'linnipegu)
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be the nost inportant, the fertil-izer consrmption is ahaost negligibly
low; only 0"J6 percent of the total Canad.ian consumptionrr*

Anong the econonic reasons for not using ehen:lcal fertilizers, risk

of dry weather a.:rd unstable crop yields are important,

(+) tosses Suffere¿

Crop yield. instability brings nany losses and. r¡ncertainties to the

farm businessø ït reduces farm j-ncone d.rastically and. threatens the survival

of the farn f¡milyu The losses suffered by the farm business due to crop

yie1d. r:ncertainty ray be broadly classified- as followsa

(l) If the farm i¡rcome is uncertain (either due to yield or price
instabiLity), tne farmer caru:ot plan his farrning operations
effícientlyo He is not able to deternine the kind. and- anount
of resources that should. be used. to produce his crops* Êis
long+rwr plans about the soil a.nd io¡ater conservation practices
are also uncertain and thus he is unable to rnake these practices
profitable. [¡¡improved. soil and conservation practÍcesu do not
bring maximum crop production and. incomeø low leve1 of the
farn j:rcone checks the gror,rth of the farning enterpriseo Un*
certain crop yield.s on the farn thus form a vicíous circle
red.ucing j-r¡come grad.ually and contj¡uously6

(ii) The second. effect of uncertain income is that the fa:mer is
not completely able to neet family living expenses@ fþgse
family expenses are the same from one yea.r to the next'"n
Thus if annual jrrcoroe is unstable, nany expenditures inihlch
allow a desirable level of living nust be foregone i-n years
of low i¡come,

Crop yield fluctuations a-ne not only dangerous to the ind-ivÍd.ual farmer

but they are also d.etrimental to the conrnunity welfare* Schickele found- that

17^"P* I{arsany, AdjUS_tnC¿!-E- and Econon-ic P1a¡ning in Canad.ian Ag{¿çr:lltl{ge
/, ,.--ffi--(Academic Publishing Co", Montreal, L96+) þø 19"

1B^'-See for exanplee Rainer Schickeleu ttFarm Business Survival ilnder
Extrene Ìfeather Riskstt, (Journal of tr'arn Economics¡ Proceeding Nr,rmbern l'o1s
Jle November 1949) pp" 93I^943"
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about one third of all ltlorth Dakota farmers lost their farms through fore*

closure d.uring t¡.e t91O?s roainly because of low crop yie1d,s19,

(¡) Investment Decisions

Systenatic productÍon and investm.ent d.ecisions increase the efficiency

of farm prod.uction. Perfect foresight helps the farmer in rnaking perfect

d.ecisions and. using farm resou¡ces for greater profit. The inefficient use

of resources due to inperfect la:ov¡led.ge in farn-ing affects both, the individ.iral

farner and. society" Eead.y and. others d.eclare thatc

Inefficient use of resources l¡iIl continire in agriculture so
long as d.ecisions nust be nade in a highJ-y uncertain environmentn
the farmer sacrífices in terms of profit while the consr;mìrlg
society sacrifices by realizing fewer goods and services than
cou1d. be produced fron the quantity of^resources employed- in
agriculture and the economy generally¿uo

Farmers generally assume that the future w1ll be si¡nila:e to the pasto

Past experienee is most inportant in d"ecisions of far¡rers for fertilizer

purchase. Heady and others in a study on investnent decisions have shov¡n

that given the short..nrn framework (ovu" J years) alnost two-third.s of the

total farmers interviewed.e stated that investnent decisions in nachinery and

build-ì:rg were primarily d.ictated. by ,r""d"21*

¿^
''Ibid_"

20:-..--8"0o Headyu E"if" Kehrberg, and E.H, Jebe, Economic Instabilitf and.
Chpices Ïlrvolvine l4qg¡ie a:nd_ Risk i:r Prímary_ or Cr.o,B Production* (Ag"icul*
tural Experinent Stationu lowa State College, :Lmesu ïowa, Research Butletin
4O4e Januazy L954) po 619,

21I,,0* 
Head.yu R"J' Hi-ldn'eth and G"'hlu Dean, Ilncertai.:aty-, Exp€çta-bi-ons

and Investment Decisi-ons foq a Sample of Central lowa Farnerso (lowa Agri*.
cultwal &perj-ment Stationu Anes, Iolr'a, Research Bulletin 447 u Jarrua:y
1957) p* 999ø
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Head.y and. others also found thate

oøoç âg the interest rate goes above the common rptes, it is this
*^,,* lp^.gror¿p \rarmers r¿ith lower equity and. less capital) wh:lch appear
urixesponsive to changes i¡ the j-nterest rateo

Relatively high interest rates fixed. by the monetary authorities are

probably irrelevant for many loi,r capital famers* They have many investnent

opportunities in ¡uhich the expected. return is extremely higho tor,¡ j:rterest

rates d.o not seem to j¡duce b:igh capital farmers to borrolu triore üoocl/ø

Somowing by these faru.ers is probably influenced. more by internal capital

ration:ing because of risk aversion than by the Level of j¡rterest rateszz*

lhuse internal capital rationing reflects the risk aversion attitud.e

of the far¡oer* Howeveru a farner with a strong equity position can withstand

losses for a few years and recover then in other yearse Ee can ltake greater

chancesî thån a farmer who has a snaller equity ratio and. who i.s 1íable to

go banlaupt following one uajor crop failurea A farmer with a smal-}er eqirityg

therefore, plans his far"n production and investment more conservativelyo He

follows a plan for his znaj.n enterprise r^¡irich assures hi-m a nininun income

level each year' However, he may use a few resources in a risky enterprise

si-:oce he has little to lose end. tif everyth:ing goes welì-r nay maks a sub*

stantial profit"

(e) $rlscellaneous Ad.iuÊþeslg-

In ad.d.ition to the above inplications of crop yield instability for

the farm busirresse there are various other farming ad.justnents nad.e by the

farmers during growtb years or unfavourable crop yearse A stud.y by $lrabanek,

22__--Eeadyu Elldreth and Ðeanu ryÉ, ø pps 1005=10O6,
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3a^nks and. Bov¡Ies-- summa¡ises the following farni-ng ad.justnents ¡oade during

the drought years of 1950-+58 j¡r Texas County;

(") Decline in the number of farmso

(¡) Percentage increase in the number of old.er fannnersø

(") Increase in the size of farm*

(¿) Increase in the lÍvestock 
"11""24,

(u) Changes i:r the Land use pattern,

(f) Decline in the acres of crop harvested."

Thusu the farn business as a r¡holee as one can easily enuisageg is

repJ.ete with the probleros of crop yield. instabilitye The nature of these

problens ranges fron being theoretical on one sid.e to nethod.ological and.

empirical on the otherø The field is not purely economic in nature, it

involvesu as uell sociological a:rd psychologieal attitudes of ind.ividual

¿4Uç¡È@

The problem of crop yield. variability is one of the longrun as wel]

as the short-run, The problem is one of fi.:ading meâns to red.uce the wrpre*

d.ictable nanner j:r which low crop yields alternate u-ith high yields* Iloweveru

the present investigation concentrates on short*run problerasn that iso one

or two crop yearso

21R,L* Slcrabanek, Vera Jn 3a¡rks a:rd. Glad.ys Ko Sowlese Fa:mers å.djust:.
ments to Drouth În a Texas Cor.¡nttr, (Texas Agricultural Experinent Stationu
Coff*e" St"tio"r-Ueîas, luffetin !, 1005s January J:g6+) pp. Þ28*

24Su* for exampleu Roger IL Willsiep Why Farmers SoId. Out fn Central
I[ebraska In Lg5-6*5Tr- (Uoi.ru""ity of weUraåta Coffeee of A$ricirlturel T,i.:ae1on,
wãuîffiu-õtrãffi-culture Experinent Stations Reseàrch ¡r¿ltetin S¡ ++¡) pp* fu9*
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lhe problenatic situationn as described above indicates the following

questions r¡here empirical research should be und.ertaken;

1o 'l,rltrat is the Ënaintenance linits on the farn a¡rd hov¡ does the

farmer manage to naintai-n the farrn and the firn expenses u::d.er

extreme weather risks?

2^ Eow vulnerable are farmers to the extreme weather risks?

5* ïf the farm j¡come d.oes not cover the naintenance Ii¡:it r'¡hat

actions d.oes the farmer take to achieve the rnai:rtenance li¡dtr?

Research on crop yield. instability canø thereforeu be very helpful for

public policy fornulation, It ca¡ be used to d.evise the most suitable

measïffe to be adopted. in the event of crop losses i.:e years ruhen the farn

j¡rcone is belov¿ certain specified rmaintenance levelsgo It can facilitate

the conparison of the role of crop insrira:rce and d.iversification in stabiliz*

i-ng farm jncome in the event of crop failuren ït can also tell the nature

of adjustnents to be ad.opted. by the farmer i¡r mai¡taining a leve1 of farn

inco¡le wh:ich will cover at least far¡o and fa¡i Iy expensesø

The present study pertains to the Carna¡ d.istrict of lvla¡itoba for the

period 1957*6+* 3ut to study the impact of crop yield- i.nstability on the

farnq business, 1960 a¡d" 1961 crop years were selected.* A severe drought

occurred in 1961 and. the year of 1960 r,¡as free fron weather hazards* The

net incomes obtained from various crop and livestock enterprises cluring 1!61

uere compared r,¡j.th the 1960 i¡rcomese Thus, in analysing the i-mpact of

varíabl-e crop yield.se the 1960 year was taken as the basis of comparison6 The

stud.y has been confi.:aed to the micro level" However, it has inportant impli-ca=

tions at the macro leve] as iuell" The macro level relationsh:ip5have been

i¡rdicated at pertinent pl"acess
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TIIE TIIEORETICA-L BACKGROU}ID

De-fi:ritions a;:_d Diççusê¿enå on Ïi:iSk and" Unpertaint"y_

The static theory of the firm gives no consid.eration as to time or

d.ateu charges in technoLoryu preferencesu assets distribution and the

institutional franework since they are assumed. constant* the firn operates

wíth perfect hrowledge of the future and. prices of the farn prod.ucts are

assumed. to be keor,¿n with certainty" 0nce these u¡realistic assumptions

are dropped, narginal cost and narginal revenue are not necessarily equal

and the profits of the firm becomes risþ or r¡¡rcertain* Und"er imperfect

haoviledge of the futrire, the entrepreneur will face the problens of error

in decisions and planningg the d.ecisions about the allocation of farm or

firm resources are bqsed. on only an estj-mated. future and- thus decision*

makjng takes place in en environment of uncertai:rty,

I{any econonists like llicksp }Iardy, Ð* Gale Johnson and. Arrow do not

malre a disti¡rction betr,+een the terns risk a¡d uncertalnty' Farmers also use

these two ter¡ns sJmonJrmously and" for them any event lead.ing to Losses is a

riskø Hol+everu a d.istinction can be ¡nade betr¡een these two concepts and.

each has d,ifferent inplications for the allocation and. use of farm resources¿
I

Tt was Kreightts',.sonte&tion that rchanges as such can not upset th.e competi*

tive ad.justment if the lar¡+ of change is hrov¡n and an wrpredictable cha:rge will

similarly be ineffective if the chance of its occurrence ca¡r be neasured"

1F,H* I&righte eieko--l]nqelte-ir!:i egl Profit, (Eoughton i{ifflin Coøs
New York, L957) Ctrapter ff"



in any wê-ftø

Risk

Risk can be d.efj¡red- as an outcone r¡hich can be neasured. enpiricalJ"y

or j.rr a quantitative na¡nero lfebsterss dictj-onary defi-nes risk as the

possibility of loss or d.angero The year*to*year crop yield. variability

on a sirtgfe farn associated with weather fLuctuations nay be classed as

risk ifc (a) cHmate is highly s.tablee (n) smalL rand"om variations occur

from year*to*yeaxu and (c) the conplete range of yie1d. outcomes is repeated

frequently enough that the farmer operator ca¡ establish the Ðean or mod.el

outcome and. the 3engê (variance) of outcomes2*

fa consÍdering the iheory of prod.uction i:nder non*static cond.itionsu

[intner sf¡jms that production process involves ti-ne and thus is based. on

anticipationso He also regards these anticipations as single valued. or

nerely probablen and d.escribes risk as folloi.¡se fÏf the probability dis*

tribution of the expectations is consid.ered. to be krol,rn iorith certainty

(probability one), we will ta'lk of subjective risk't3o

Eart like Ti¡tner d.efj.nes risk in the fol-lorring termss r¡Risk is taken

to denote the holding of anticipations r¿hich are not ssingLe valued?u but

constitute a probability ùistribution having heown parareters,,4"

. 
tE^Q" 

Heady, Econonlcs of A€rricultural Prod.uqb:Los ae{L Resour-ce Useu
(tuentice*H;-Ll ø rnc", n:etewood r-m;T36il" p,ffi

?
'Gø Tj.:etneî, trA Contribution to the Nonstatic îheory of Productiontrn

Ëtud.ies iå l{athenatical Econgn:ics a¡rd- Econometrics, (T¡.* University of
Chicago tuess, Chicagou L942) þ, 92*"

.A *A"G' Hart, Stud.ies in l4athena;lical Econgmics and Eeononetr¿.gsE
.W, 9É"a P" 1l0e
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rlrlrn¡ræh onrr f¿fp¡.s eyent rdhqse OutCOme is nOt Certain inVolves eitherrr¡vu6s @¿J

risk or u.ncertaintyu the anticipated. outcorne takes the fom of a probability

distribution of possible oìr.tcornesq Ï{here the parameters of tir-is probability

distribution are lcrow:, the situation is one of risk* The tern risk is often

used to denote the variability of yield.u price or other outcomes which are

pred.ictable in an empirical Bâon€ïo Thusn measures of d.ispersion (rneanu

standard devj-ati-onn etco) carr be applied and extent and" nature of risk

can be pred.icted. empirically"

l,uce and Raiffa d.efine risk as;

tr'fe shall say that lre are in the realm of d.ecision-making under
risk if each action leads to one of a set of possible specific

, t,,ou-tcomes (the word.s, prospectrstjnulus, alternativeu etcu are also
used.), each outcome occurring r,¡ith a knoun probabilityl*

Thusu T.¡uce and Raiffa also agree with Tintner and. Ilart in the concept

of risk* Þofessor lhight describes risk in the following wordsg r?The word

triskt' is ordinarily used. j¡r a loose lvay to refer to any sort of uncertainty

viewed from the stand.point of the unfavourable contingency '"oo þtre speak of

the triskl of a loss"6'

Al-so aceord.ing to IÕrightu in case of robjecti-ver risk, the d.istri*

bution of the outcome in a group of instances is l<:roun (either through

calculation å prioqå or from statistics of past experienee)* Tintnere on

the other hand.e states that rsubjectiver risk can be d.escribed by assuning

that the individ.ual has perfect }cnor,rledge of the technical and technological

-R"D' Truce and H"
a.::d Sons Inc.u 195?) p-

Krr1gnrs -Qp,o s!o,

Raiffau Games arid Decisions, (Net¡ lorke John lliley
1Z
L)ñ

P, 233'
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"7
conditions of production' o

Pure risk involves accurate krowlege of future eventsE æd can be

incorporated. into the firmss cost schedule' B:i-sk ca¡ also be included j-n

the cost schedule of the farn business where the number of cases is not

large enough for making pred.iction of loss on the sÍlgle faruo sÎhe

probability of loss of a barn through fire often is j¡r the nature of run"*

certaintyr for a si:rgle farn, since the probability that a barn on a part*

icular farn r'¡ill or r¡¡'ill not burn carurot be predicted- v¡ith an enpirical
a

probability of 1*0rt"* But the insurance companies who have policies on a

great number of barns s e&n establish the probability of losses over the

complet-^ number of farmso thus, for an individual farmeru the probability

of an outcorne is uncertainty, but for insura:rce firns it is risk a¡ed. the

farner ca¡ transform his rxrcertainty into risk by paying rÍsk prenium '¡dr-ich

becomes a part of the cost of prod.uctionç

The ftecyclopaedia of the Social Sciences defines risk in the follovring

€erms3

It is a commonplace that life in its aspect of action involves
a liability to errorn th:is liability, interpreted. to include the
occurrenc'e of results entirely unforeseen as well as those i-mper.s
fectly alIoio¡ed for, is ordinarily expressed by ihe rernarku that men

take risks. The sorrrces or kind.s of error are numerous arrd. d.ifficult
to classify" Sense perception itself is presumably nore or less
inaccr¡rate nor d.oes the indiuidual lmow accurately Ìr-i-s ends* But
the ruore important errors arise from the fact that virtually all

t7

'G* Tintner* 'rfhe Theory of Production Under Nonstatic 0ond,itionsrtu
(Utre Journqt of potiticat EcogqpJlu Vo1" t, October Lg42u lVo* 5) þ, 647'

"Headyu Iþid* E pø 442*
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behavj.our look to the future and. from the notorious difficulty and_
irncertai-nty of predictionu Th-is has a particular bearing on
econonic theory, because the generaLizations of theory relate to
the conduct which cornpletely achieves an i¡rtend.ed. ai.m oseo

rn a h-ighly changeable or rtdynam1stt society the most unpred.ict*
able elenent in the situatÍon, or the greatest riskn has to do wíth
price changes rather than w:ith the physical results of prod.uction6
rn some industriesu agricultr.¡re above alle the wrpred.ictability of
the cou¡se of nature introduces serious technological risks" such
risksu however, tend. to cancel out in the course of tj.me or carr be
largely elininated- by sonne form of j-nsuranceq Risks of price changes
arise from th.ree mai-n sourcesu ehaages in attitudes of consumersu
changes in the supply of the connod.ity in consequence of the behaviou::
of rìotherrt prod,ucersp and. a n:iscellaneous, practically unlimited list
of contingencies Ín other j:rd.ustries, i+hich nay act tbrough either
the tastes or the incones of consu.mers, a1l such risks tend to
increase j:r inportancee some very rapidlyu with the economic ad,va¡rce"*
ment of the societyø Risk is a phenomena of change* and. progresse
t'¡h:lch is cr¡nulative change, makes economic society more subject to
capricious fructuations* Technological ad.vance is inherently ünprêe
dictableo since anticipating a particular invention would, nean
makiag the invention itself, and. programs alone, in so far as it
follov¡s a regular trendu does not create risk pr*¿

Eeononqic risks or contingencies impinge on the prod.ucer Ín an
enterprise econony in consequence of the characteristic fact that
entreprenenrs competitively undertakep, firste to prod-uce goods in
anticipation of d.enand rather than upon ord.er and., secondry to pay
the labourers and. property oÌ{nerse who supply prod.ucti-ve resollïces
at fixed. rates regardless of either the a.mount or the value of the
prod.ucf,*arthough in practice there are many exceptions to both
theso cond.itions ooø* If production were carïied. out only on orders
fsøn responsj-ble consumerse the risk of change of r¡arrts and. the
resultant loss Ín read.apting production would. naturar].y farr on
the consumers themselves ,.r* Natl¡ral contingencies will always
cause loss to someoner arthough the trrisks'r to the ind.ivid.uar may
be red.uced. by groupiag under the principle of irrsuranceu and newjnventions wilr i-n any system destroy nuch individual prod.uctive
capacity ø**o 0peration of ari entire economic society as a sj_ugle
urit would aLso serve to elininate risks in the ultimate degree
possible through ca¡icellation or red.uction to uniformity through
the lar¡ of i.arge numbers9*

o-F*rl' Krcight" The ftr-cygl_opaed,ia o{ the Social sciences, (vol" 11*
JuLy 1954) pp' 392-394.
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10Johnson'- states risk as a phenomena l¡hich denotes the attitudes

of entrepreneirs towards the gains or losses of j:rcone a:rd" capital

values i+hich arise from favourable or unfavourable possible contÍlgen*

cieso He also defines nrisk aversion[ as BJI attitud.e of d.istad;te,o::

dislike for an activity in r*hich large losses are frequent and large

gai:rs are also possibleç trRisk neutralitytt in Johnsonss world- is an

ind.ifferent attitud.e of individ.ual for the mixture of nleasant or u¡r*

pleasant occurrencesö

fhe najor risks affecting agriculture has been cl-assified, in
- 11detaiL by Ray" and are produced in Figure 16

TT- ^^-+^ì *+--vuv9¿ 9@¿¿¡ 9.v

fn contrast to risk, the probability of an event occu:Lng cannot

be pred.:icted. i:r an empiricar manner for uncertaj:rty and thus the parae"

meters of the probability dístrÍbution (the rneane variance, etcn) can*

not be d.eternined* Thereforeu the nature of uncertainty is purely T'sub*

jectiver and. the future outcome can onry be tanticipated.r by the indi*

vidual' To Professor l{reight the tern runcertaintyî refers to the irn*

favourabLe outcome a¡d j-n case of uncertainty it is impossible to form a

grou.p of i-nsta¡cesu si-nce the situatÍon dealt r.¡ith ås in a h:igh d.egree

.12unrque'-o luce a¡d Raiffa define uncertainty as a set of possible specific

100"G' Johnsonu Fori,¡ard prices For .furyiculture, (rne university of
Gh:icago Presse Ch-icagou Ïllinois, f947) vid.e footnote p* 58*

,l ,l

' '?"K' Raye Pfipciplce and, PractÍces of Ary:Lcqltural Insurance* (3ook*
l¿md Private liruitea@*"ìffiõã19 ee.

ltCni*Uto ïbido s p* 23j,
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ûutconese where the probabilities of tb.ese outcomes are compl.etely u¡lmo¡,nr

or aÏe not even neaningfullJo Accord.ing to Hart twrcertaintyn is taken to

denote the hold.i¡g of anticipations u¡d"er wl::ich the parameters of the pro",-

bability d.istribution are thenselves not si-ngle vaLuedl4n tike lÇnighte

Ti.:rtner aLso defines rrsubjective uncertaintytt as follows¡

ïf the probabílity d.istribution of the anticipations
is not itself kromr definiteS.y but only anticipated again
øith a certain likelihood, we wirl tark about subjective
urcertajrrtyt2 n

ri^
coase'" while d.iscussj:rg the nature of the fjrm claims that the fi:m

would- not energe without the existence of uncertainty" lrofessor lÕright

starts with a systen r,Iithout imcertainty;

acting as ind.ivid.uals wid.er absolute freedom but without
collusion men are supposed to have orga"nized. economic lifeu
ruith the prinary and second.ary ùiui,rìåon of labour, the use of
capitar etcø developed. to the point fpmifi¿3 in present day
-Anerica ¿e"ø Ïtrith uncertai¡rty entírely absentu every ind.ividuai-
being ín possession of perfect krowled.ge of the situation
there r¿ould. be no occasi.on for anyüring of the nature of
responsible nanagenent or control of prod.uctive actiirityo
Even marketing transactions in a,ay realistic sense wouId.
not be fowrdu lhe flol¡ of raw naterials and. prod,uctive
services to the consumer would. be entire\r autonatic*

.Frofessor K:right continuesc

with the introd.uction of uncertainty the fact of ignora:rce

15¡rr"u and. Raiffau gg" cit"¡ po lJo
14*-'Hart, gpo cijL", pu 110u

15G' Tirrtrrerø A coatribirtion to .!!s. Nonsiatig Thqory of fuodgçt:þqu
g.B, gå!"p p, 92"

65"" fot exâmple R.H" Coase, rrThe Nature of the ï'iïnttu Eco+onica,
(Novenber Jg37, Vol. ã, No* f6) pp, î;}6^4e0,

LIBRAfiY
or u¡¡lrrtB\
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ancl the necessity of acting upon opinion rather than l¡rowledge*
into this Ed.en*like situation, its character j.s entirely changed.
oq,,trrith rincertainty pæesent d.oing thingsu the actual execution
of activ-ity, becomes in a real sense a secondary part of 1ife, the
primary problen or fi:¡ction is deciding røhat to do a.nd. how to do it,

Th'is fact of uncertainty brings about the two most important

characteristics of social orgalization,

ïn the first place, good.s are produced. for a market, on the
basis of entirely impersonal preri.iction of wa:rtsu not for the
satisfaction of the wants of the prod.ucers thenselves" The prod.ucer
takes the responsibility of forecasting the consuners¡ ruants* In
the second pLacee the work of forecastiag a¡d. at the sarne tine a
large part of the technological direction and control of production
are still further concentrated. upon a very narrow class of the
producerso and. l¡e neet uith a n.er{r economic firnctionaryu the entre*
preneuro,,' tJhen wrcertainty is present and the task of decidÍ::g
what to d.o ald. hoi,¡ to do it takes the ascend.arrcy over that of exeeue
tion the ente::nal organization of the productive groups is no longer
a matter of indifference or a mecha¡.icaI d.etail. Gentralization of
this d.eciding and controllirig frmction is imperative, a process ofncephalizationrr is inevitable"

The nost fu¡d.amental change ise

The systen under wh:ich the confid,ent and. venturesome assume
the risk or insure the d.oubtful and, tinid by guaranteeing to
the latter a specified. j-ncome j¡r return for a-n assignment of
the actual resultsouo*Ì,rith hr.man nature as !üe icaow it would. be
impracticable or very unusual for one nan to guarantee to another a
d.efinite result of the latterrs action without being g"iven power
to direct his work, And on the other hand the second. party would, not
place himself under the direction of the first without such a
guaranteeooo, Ihe result of th-is nanifold. specialization of frinction
is the enterprise arid wage systen of ind.ustry" Its existance in the
r,rorld. is the d.irect result of the fact of uncertai¡rty.I'l

These quotations give the essence of Professor Knightss theoryo [he

presence of uncertainty nea.:rs that people have to forecast future ro¡añtso This

creates a special elass of people l'¡ho direct the activities of others and to

whom people give guaranteed. lrages in the forn of the insuranee preniumso

1?trri*tt, 
-Ibid.,e vide pp. 599*400"
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flre tern illurcertaintyrt is used, in a very broad. sense to i¡clud.e
all circurnstances in which decisions nust be nad.e r,¡ithout perfect
keowled.ge of significant future events" Significant events are
a]I occurrence l¡Ìr-i-ch if foreseen perfectly would have influenced
the particula.r decision. Uncertainty ro"itl exist if expectatÍons
of future prices, yieldsu or capital allowånces are not single
valued i"e" u if sone rårìge of results is considered possible by
the entreprenevru¿¿

In conclusion the term uncertainty refers to futr¡re outcomes

where the probability d"istribution parameters earrnot be d.eternined.

empiricallyo The entrepreneur can anticipate the future but there is no

way of assembling enough homogeneous observations to predict the relevant

pz.obability distributionn Hirj-le subjective probabilities may be assigned

to these anticipations, no nethod- exists by r+hi-ch actual nunerical values

nay be 
"u"ig*ud"2JUnlike 

risku uncertaj¡rty cannot be reduced to a cost a¡de

thusu is not i¡rsurable" Broad.ly the term uncertainty.can be used. to include

all circumstances in which decj-sions are to be nade rind,er i.nperfect krowledge

about future outcomes"

In the light of the above discussion on the terms risk and. wicertailty

crop yield" j¡rstability or variability as used in this stud.y nay be classed.

as both risk as well as uncertaintyo llnder imperfect k:owledge about the

future outcome, instability is an rurcertaj:rty to the farmer, But the out*

come wh-ich is an wcertainty to the fartere rrlay be risk to the insurance

í¡stitution Íf it carl pred.ict aggregate outcome r,¡ith some certainty' From

the farmerrs point of view, i:rstability is a measure of the tendqncy for

22- .Jortnsone lþl-o._ee p" )öø

25*--Headyo .gp.o É, s þ, 443.
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¡nleld.s to fall close ton or far from, the average" Ðifferent measures of

instability or variability 1ike standard. d-eviation and. coefficient of

variation are useful to a farmer who is interested. j¡ lcror'ring not only Ìr-is

average yield.e but hol+ often his y*eld.s have been above or below thÍs levelq

Ehe theorl¿ and. lhe Econouic Mod.el Used.

Valid criteria for the efficient resoirrce use ca.n be expouaded. in

three types of relationships (factor*prod.uct, factor*factor, and. product*

product) in the sphere of production with the help of the theory of the

fira, The present stu{y is explicitly concerned. with the producf,*product

relationshipe since the other two types of relationsh:ips are inplicit

i-n the nod.el useil*

//.\(i) Inefdicient Resorirce Use i-n the Factor*Product Relationsh:ip:

the concept of inefficiency of resource use can be und.erstood

by graphic representation of a si-ngle i-nput*output relationstrip, Th-is

is shown in Figure 2" The classical production frxtcti-on consid.ers ranges

of incregsing, d.ecreasingu and negative narginal returns. this is based. on

the I¿w of Variable Proportionsu24 the total product cuïve shows the three

stages of production, increasing, d.ecreasjrg and- negative margi:ral returns¿

Any level of resource use falling in the first and- , thírd. stages is irrationals

wherees the resource use in the second stage is rational. In the first stage

it is always possible to obtain more prod.uctu say rn¡heatu from the sarae anount

of the variable inputr fertilizeru by rearranging the conbination of fixed. a¡¿

/L

r_- -. 
*'See for detailsc P.A* Samuelson, Economics an Intro¡luc'þrJl Ana1ysis,

(McGraw-Hil} Book Coo, Torontou 1!61) p, e6
Variable.ProportionsTru Reprinted. in Readingg j:l -thq lheory of Income Ðistri-
bution, (the ¡t"r*ston col, pnlt"¿etiffiiï$4öpñl ror-tîa, at¿,i, nã¡ïñ-n,
The F,cononics of Inperfect Competitionu (Macltilla:e & Coop L,ondonu 1961) :.n
the appendix p" 530"
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Stage T Stage IIf
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(Fertilizer/t ena, T,abour; Capital)

FIGURE 2

STAGES OF PRO¡UCTION AND RATIONAL RESOURCE USE
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variable factors* In stage three, it is always possible to r,¡Íthdraw the fer*

tilizer from use in ord-er to get increased. totaL v¡heat productiono

l¡ the case of irrational prod.uction, k:onled.ge of price relation=

sh'ips is not necessarJ¡" lhe use of the far¡r resouïces is j-nefficient

when they can be recornbined, to give more product fron the same resource

or the sarne prod.uct with fewer resourcesa In ad.dition to the technically

Ínefficient prod.uction within the first a¡d. third. stages, there is another

type of irrational or technically inefficient productiono Some farmers

nay follow an inefficient techniqge of prod,uctionu if they persist in

using an oId techrrique, though their neighbours have ad.opted. a tech*

nique r¡hich can prod.uce more with the same resource useø lhis type of
j-nefficient production is represented. by such poi-nts as E along a production

f¡"urction for that technique i.re Figrre 2.

Heady lists the following reasons of the continuance of technically

inefficient agricultural productionot?

(r) Dj-scontinuous use of fixed resouïce

machL:.esu etc,

(¡) Ilnavailability or r.rnsubstituJability of the d.esíred resourceso

(") Lack or sufficient lcrowledge about using resou.rcesø

(¿) Uncertainty of prod.uction and- pricess and capital rationìngø

rn I'Ia¡itoba and. particularly ín the cgrman d.istrict, the last two

seem to be the main reasons for technical inefficienoy,Z6 ïn dealing rrrith

inputs such as tractorsu

25Euudy, 
g-p." üo s ppn 90-96,

26J ,c, Gilson and
Carnan Area of Manitoba,

M"H. Tehu Produgtivit¡¿ of Farm Resources in the
(Tech. EüI, Nou ls September, l95gJaculty of
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the problems of uncertainty, due allowa¡rce should be nade for an uncertainty

d.iscount while arriwi-ng at a conclusion of increasing farm incone which

would assume that farners have perfect lceorøIedge and followr .agricuJ.ture

techniques that are technically efficient"

(ii¡ IneÉiicient Resou¡ce Use iq the Factor-Factor Relationsh:ip

In the factor*factor rel-ationsh:ipe the irrational ranges of production

are those rqhere a greater physical output can be obtained, by the gj-ven amount

of resources or lesser resources can be used. for producing a certai-n amount

of productu This can be graphically shown in Figure 5,

Ïrrational resource coinbinations å^re those segments of the product eon=

tour ï Qu which are other than the segnent a b, Ta the segment a b, land

and, labor are technically conpetitive to eaeh othero îhe state of the general

econony of the regJ-on and, the social values are very closely connected. l':.ith

the problen of technical inefficiency i-n the factor*factor reLationship in

agricultire" In Manitoba, opportunities for off-farn emplo¡ment are ad.equate

for the farm famifies, but farn workers nay not like to find. enplo5rnent out"-

sid-e the farm on accowrt of low wages or their liki¡¡g for fa¡¡n work. Th:is

einotional attachment of the farm worker to the land. may result in surplus

labor in fu"^s27 and- technic¿l inefficiency"

Agriculture and Hone S.lcononics, University of lrranitoba); Ir{.H, Yeh and. toD,
3lacku lfeather Cycles and.- Crop Pred.ictionsu (Tech, 8u.11" No* 8, November L964s
Faculty of Ágriculture arid. Hone Econonies, university of lvianitoba),

^-/t-'L' Aueru Prod,uctivit.y of ReSçUf-ces on Farms in the Nshrfl¿fe*T{¡rnisf,¿
.area o{ Man:itoba ( Aprit ïõ'l4-nãõïtñffi*tu
studies and Research, University of Manitoba)* Also see; T,"K, triu ÅMarketfor Tlired, and Fanily labor in Canadian A€ricultu¡e (Unpubtish"¿ U."îeñ-
thesisr August 1965ø I'aculty of Grad.uate Studies and. Research, Un:iversit¡r of
ir€m].ïoþaJ s
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ïnput of Land

FTGURE 5

AÌEAS OF TRRATIONA], RESOURCE COMBINATTON
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(iii) rneffic.Ègnt Ree.o-r.¡gq.e us*e it the prod.uct*pqoduct Relatio4Þhip

Irrational areas of resource use also exist r¡nder product*product

relationsh:ipso ThÍs is shown j-n Figu-re 4" The irrational_ area of the

prod-uction possibility curve is that portion r¡hich has a positive s1ope,

lhis is the conprenentary ïange and. is sho¡,¡n by a b and. c d. segnents of

the opportunity curve a d,, Under the conplenentary relationsbips, it is
always possible to rearrange the given resources to i¡rcrease the output

of both prod.ucts,

Ïrrational resource use can also arise under competitive or supplemêÐ*

tary product relationships" This again refers to the selection of techníques

r¡¡hÍch do not show prod.uct conbinations on the bound.ary of the prod.uction

opportwrit$ cllrvêø Any techni-que which uses the saüe quantity of resouïces

but prod.uces the product combinatlon which falls within the area bound. by

the production opportwrity curve is an inefficient technique of productj.ono

The d-ifference betlueen the optinun income obtained by reorganizilg prod.uct

conbjnations to nari-mize profits with the available resou-rce supplies E and

the actual incone obtained by the farmers will show the j-nefficiency of the

prod.uct conbinations used by the farmersø

Econonic Eftiglency_ and Firn-Household. Relationship

Ilaving decided, upon the technical- efficiency, the economic efficiency
Inay nol{ be consid.ered* Economic efficiency is d.enoted. when resources are

used j¡r a nanner to maxinize the particular objeetive or end quantÍty r¡lich
is relevant to the economic unit und.er consid.errtior"28 lth:ile the techniques

28n"uayu 
ïbid.o e p" 98,
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used- in th-is study consider a farm to be a pure firn, there are inportant

difficu-lties in treating farms as economie phenomena r¡¡j-th such sirnple

characteristics as simple cl-assical theory supposese They Ínclude a joint
rerationsh:i-p between the farm business and the f¡mi ly household-, The fazu

fa-mily i-s a conbination of a prod.uction and. consumption u:ri-t, For the study

of the behavioural aspect of such farm familieso the econoni-c nod.efs imposing

only profit naxinizing criteria as the objecti-ve, cannot ad,equately serve*

Such farn f¡milies may have as their objectÍve the naxj.inization of satisfac*
tion levels or utility which ca¡¡ot be the nature of the j-nstitutions

specified by profit realization alone* The attainment of the snaintenance

limitt, discussed- lateru may be a rninor but essential objective of the farra

families who are faced. with farm prod.uction uncertainty, The resource use

pattern is then guid.ed by this objective" The resource use pattern w6ich

seems irrational or inefficient fron the point of view of econonic efficiency
nay be quite îrationalr*

ïIncertaint¡/ and. hrnanic planning of the Farn Firm

fn the d¡m¡rnjs planning of the firm, uncertainty of prices and produc*

tion is a frequent ph"rrot"tt.29 To meet these wrcertaintiesu A"G* I{aït arg1}es

that the business plannlng preseïves the flexibility of prices, production and
ãncost"" The flexibility of cost of prod.uetion in the plaruring of the farm

^29l, 
d"g"ue-of uncertainty and a need. for flexibility exist in the short-run, of coü-?s€ø The point is that uncertai-nty is na¿nifieá raany tines in thelong*run a¡d- the needs for frexibility are adjusted to th:is uncàrtainty" Thegiven short-run plant either is or is not rtexi¡te in varying degreea

7-"+!aql.plt+T!, 
IJncertaintv and bmamic plannine (stuaies jn BusinessAd¡inistration,Vo1IrutroeagoPress,cnic'ão,-iõãõl"
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business is more important than the farm prices, The farmer can control

only cost since the farm prices and outpu-t are beyond h-is control. I¿Jhen the

farmer changes eost of prod.uction in the dynani c plan:ring of his business and

is faced i,¡ith the rincertainty of prices and. prod.uction, trrro opìnions are

commonl-y heldc (a) tnat devices for neeting u:rcertaint¡r 1pp¡st profit expec-

tations, the farner must be concerned about the higher moments of the profit

d-istribution and. (¡) that to find a theoretical role for the higher mornents

of estinate distributions rr¡e must supTlose the fa.rrner to be concerned. about

the hi¡"herunoment.q of the nrofit rlistributi-on"v¿¡v ¿l¿õr'vr

Current econo¡aic analysis of economic behaviour relies heairily on

d,ecisions nad.e by rational units customarily assuned to be seeking perfectly
74

optinal situations"'' Tr.¡o criteria are well- lgrown*profit inaximization and

v)utility maxim:Lzatíorrn" Accord.ing to these criteria, appropriate types of

action are indiceted by stating rnarginal inequalities or by drauing marginal

cu-rves" whicho if satisfied., yield an optirnuin" But the standard. qualifica*

and trRisk, Uncertainty and. the Unprofitability of
Studies in I'fathenatical ESglgnics a;:d Econometrics

"- 

-

Conpounding, Probabiliti-es't,
_o (University of Chicago

z1
''Se" for example, JuRobinson, Econolnics of lEcerfect Con'pe-tition,

(løcltittan & Coo ltd;, i,ondon, rg6+i p-, f* ;"t"o"g stut*n"nt or ilre
necessity of such optimal behaviour* Standard. textbooks expowrd essentially
the same ideao See also S, Carlsonu À Stud-¡¿ _oÅ _!hg Pure îheory of Production
(p"s" King & Son Ltd", London, L%g); ãã.-sã"õonu Fetuldeli-qpg of Econonic

. t* -^,^\-.¿\nallrsis (Harvard. University Pressu Cambridge, 1948) and- R"H" Leftlvich, The
Pricq ËËlgg e;td- RCE-qUIce Al-loçation (noft, Rinehart & Tüinston, Toronio, 1964)"

1zhnty profit maximization is discussed here, atthough everything said.
is applicable equally to utility maxim-ization by consumersâ

7Z
"See pp. {6-J1,
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tion usually added. is that nobod.y is able really to optimize his situ¿.tion

accordi-ng to these d.iagra-ns and concepts because of uncertainty about the
a/lposition"- Nevertheless, interpretations and. predictions of the d.ecisions

of i¡div-iduals are made in terns of these diagraras, since it is aIlege¿ that

ind.ividuals use these concepts implicitly, if not explicitly,

This methodology has been attacked- more severly by G, Tintner.J5 He

d'enies that profit naximization even makes any sense where there is uncertaintyo

UncertaintJt arises from at least two sourcese imperfect foresight and. human

inability to solve complex problems containing a host of variables even r¡hen

an opti-:mum is d-efinable. Under uncertai-nty, by definition, each action that
may be chosen is iclentified- v¡ith a d-istribution of potential outcomes, not

with a unique outcome' AJ-so each possible action ha,s a d.istribution of
potential outcones, only one of which will materiaLize if the action is
taken, and. that one outcone cannot be foreseen, Essentiallyu the task is
converted- into making a deeision (selecting an action) whose potential out-
cone distribution is preferable, that isu €hoosing the action with the optinrm

distribu-tion, since there is no such thing as a maximizi-ng distribution,S6

7L-'See pp" 59*+5"
ãq"ttÏhe Theory of Choice TInder Subjective Risk and Uncertaì-ntyîruEcolrongtricqt (vo1' 9, :I} L) pp,2gt";1o4, "îhe pure Theory of prod.u.ction llnderTechnological Risk- and uncertaintyftu JþiÈ.p ppø 3o5-3IL, and rra contribution

å:":::^T:î::*ï, rheorv or productioorlFto¿i.æ. 
¡s- uatnåmaticar Econon:ics anrl

-a)oA"A' -alchlan, tfuncertainty, Err-orutionu. and Econonic Theoryrr, (qt.ç
Jo_urnal of Political- Economye IVo* Ja "rr¡ne fg5ó) p, ZLZ,
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In brief the profit maxLaizatioa assumption of the classical theory

does not hold true where there is uncertainty of prices or prod.uction* Hor¡*

evere the profit rnaximization assr.mption roay be used in a theoretical nodel

d.ealing with uncertainty and. d.¡mamic plarrning of the farm firn, ïn this

model*a realized. outcome irhich is the }argest that cou].d. have been realized.

fron the available actions-is perfectly consistent l,¡ith the profit naximi za*

tion*-a criterion for selecting among alternative lines of actionu the poten*

tial outcomes of which are clescribabLe only as distributions and. not as wrique

¡mounts o

A nathematical treatnent carr be Eiven to the theoretical nod.el l'¡hich

d.eals with price and- outpu"t uncertainty or with the cost flexibility" This

nod-eL d.oes not assume profit maxirnization as the sole aim of the farner but

makes use of thÍs assu:nption i¡r the d.¡mami s planning of the far"m"

Suppose the farmer is pla^nning to produce a commodity Q, to be sold. in

twO interVals of l-ìma hr¡ *l¡o onÀ of periOd tr. He plans tO Use an in.put X,

applied. inmed.iately ard an input Y, to be applied at an inter¡aed.iate date t, "
Assume that prices of these inpuis are certain and they both can be mad.e

unity by ad.opting suitable units. The pri-ce of output j-s uncertain: at tO

the farmer recognizes n possible prices, p1, p2, p'r- prrr with like-
lihoods, of I{" , K w rr r-oqnanfir¡o-l r¡. Tle exnents th¡t hefore d.ate| . Zt 

,39* ' - -t ^n 
I'Y¡ipçjULJVeIJo .F¿q E^yevuÞ v¡¡au vr

t,, some one of these prices (he d.oes not l¡:ov¡ which) r,rill beco¡le certain*

rnput ald. output are bound together by a lrrod.uction function Q = (f, (xry) .

To begin lriih, assume that on the basis of a priori lmor,rled.ge the

farmer expects å. poor crop year rr¿h_ich makes it necessary to contract in

advance use of both the inputs, rn this case if the price is p., the profit,
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i,rillberñ;=P.. $ (L:r-t) -X*YsinceP andP eor:¡l oneh¡rassumption.'"J J x -y

If the farner wishes to naximize his expectation of profit, ire have,:-_J=rr - r

E(rÉ) = x K.l lp,,ç (x,r) -r*ru'v] (r)
i-1 'J ¿ 'j

l-hu--

= .tn 
(x. rr) # (x,v) -Pxx*PvY: maxi-nu&"

J-¡

rf we ca]l- the price expectationu xK. p., E (p)u tne farmer shouLd

behave as though a price or n (p) *""" "u"rl*] The sotution is found by

setting the partj-al d.erivatives equal to zeroo That is by usi:rg the profit

naxi¡r-ization principle, Then,
j=n

E(ffi) = 
-r 

(i<. p.) ó (x,v) * x * y
i-¡ ¿ ¿
rJ- |

'i=n
¿_ln(Cl = 

-r 
K, p. " ò-gþ(ðÐ * È = oò X i=1 r'' rr òX òX

j=n
= x K_. p.. òl&Gdù= 1

i-î ù ü ÀY
rj-t v J!

j=n
Sinilarly x I{ìPi,ò-.1{.G.*!I=1 (z)

j=1 ¿ ¿ òY

Equations (2) i,¡il1 yield. optinum solutions for the inputs X and. y; and. given

^ - -/-\år Y, Q and E(P) the profii expectations is deternined.*

S\.tppose now that the farmer wants to postpone Ìr-is d.ecision on the

input T unti] the price of Q has been ascertained, He nay fix input x pro*

visionally at a level xro He raay stilr, hol+everu vary input T and_ output e*

Now for a príce P. r lr_is profit expectation is,

-D .il^r v\ v
TTru j = "j'Vl{ru ÏJ * Xn - Y

This may be influenced. by his choice of T; thereforeu if he r-ants the highest



57

expectation (given the price, his initial decision on X, an¿ the prod.uction

function) u he idll set

ff¡n,j=Pj'oi'(x*,Y)-Xr-Y=maximum (=)

Fron thisu by differentiationu and setting the partial cLerivatives equal

to zeros

ñ ¡ò dr¡ ---ruj ("'/òìf¡ = 1

Th:is gives a solution for the optÍmun value of ye wh:ich

as Y#, m¡ki¡g Tx explicitu we get,

yx=Y(p.rp)
Jy

(+)

uay be designated,

llaving determined- Y#u ite har¡e by implication deternlned both the optimun

ou'tput lqx) and the coruesponding profit F,Y) " Both these nagnitudes r¡iLl be

i¡rcreasing firnctions of P. and x, at a constant rateo For a gi-ven xro we maJr

sum over all possible prices, wlr-ich gives usu

_ /.-\ i=n i=n j=n
En(¡r) = 

¡1., 
oi[*r,i = 

¡t=, 
KiQ# (Pi' *r) * *r - .t. or t* (o)

j=1 ')

If the maximum expectation is d.esirede X* shouLd be so chosen as to narimize

this expression' setting the partial derivative of E (O with respect to
X* equal to zerou we getu

'i" o, (òa% x-) * , * ii" n- p Y%x) 
= oj=1 u..j=1 ¿

solving this equation will yield an optimum value for Xooø which will depend.

on the dispersion as -rv-ell as the expectation value of the price d.istribution"
The fact that higher monents of the price d.istribution wil-l enter j:rto

the expectation of profits under flexibil-ity is plain i¡ the lieht of the

deterni¡ation of Q*'' Obuiousry, given x',',* the optinun values y# a:rd. Q* nust

(z)
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a'"b:Li-i1;y -,;lhile st-i1i o-i,hers ¿Lffec'ç ,3'l.ov'i;ii cji::ec'¿.1-y ìr;r j-;1.sr¿-silg p_r"'oclu_c'1.,i ve

ca.!s.cit;,, Tl:rc ua.:i-n ll¿¿c-l;o:,s a.ff ec'b"Ln3' the -l:-r..1-r's grol,¡-bi1 ãr.i:'e:
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'l-evcl ,Îo.-' il'¿i'l-¿l.lce a.rci¿ild- -bl:e avcriailo ic.,-ci o-l -I-. :i-g r:c-o:,'esenicd, bjr su-cil

cil-LIciticl-y gcoiÌ- e.lLcì- lou:i' croÞ :i'csu-,l'Lg. 'iiL¡gc ca.¡r irc siro-u¡n e,[J û.n Ltîl]cr

-r-.rn-r-L Ï,--" i.ld. ¿. l-oi:re-i -i-jL¿ii; --i,,_. r"inj-ch r:righl; be ccrits-i cl-e::eC as co¡.Í'icl.encerL1 't.L

l.ii¡ri'cs to tire pa'i;1. ove l r¡iiich grortcir cljl i;he fa.r,i¡ l:u-r:-i i.resíi cr¿tl lrûce rcr..

in Fii¿u-:;e ! sar' ì -rtgrl (rS . ) rr.-e cl-eÍ'-ined- ¿s ;:le-i; :i-ir.c one ( Y', ) i,i-i-irr,:-s tjre

nccesÍjar:y r'ii':i-ng eitilex.íteÍi (C i,)" Tn ìligrr-rc )i;. r,.ld- !c sa.v:LngÍjj ¿l-r,.j p-l--ou-¿çhe c.ì

baclr-i nbo ,uire fi-r-n:i-n -L:hc,ío¡'¡r o-i:investi:rr:nt anà.rrcb-inco,rnc gÌ'oîd,s, brr-t i.l.

ii'j-g'u-rc 5l¡ ''¿ilc -Îj-:i¡trs gtro';i'uÌ1 :i-s aÍ'Í'ecbecì, by -1,or,¡ rea.l-izecl inconc C-ue ì;o -l,l:re

bad. 'r¡ea'tirelt cìl.' o-i;-fre:r, ru:etipcc i;cii c:ruse s and- 'i;he clissav-ì n8s th¿r,i; f ci-ioi¡ Í'r.r:iil

na'iii'tai¡i'r irg'[ite coi:suli-¡r'b'i oi:'j cve]- bascci. c¡u'che ]righer si:peciect_,i i:col¿e"

fir i¡i8t'-.i'e 5a, Iia, Ii:-u I.. and, l{- .re Ðrese.n-L- cäpi'tai- a''c 'i;:Lne pi:::,'i sc.s

tn -to b r.eli1_reci:lvei;;- ancl j_b _i'-s ¡issnnctÌ 'tha!:

(-i) i-r-i evcr';r b:i-nie pei'iocÌ 'uo -bjre ne-L fain -L-uconÌe covej:.s '¿jic ijecessal,J¡

faini--l-¡r J-iving; expe:r.Lses.

(z) al-l- tl:e ne-l; income .:-e,i't oveï, ås savings a.ri'uel sa-i;isf¡rj-ng 1;ìre fe-nr-r-¡,

neccis in eve::¡' -l:Liae perioci is usecl a.s capJ-i;;r_i in.vestinen.,¿ j-::r ,che

succcss-ive periocr, tna-b,:-s, ï' =-i(ji.r) -ncì, ï,, = Ct ì- S. a.ncì. S, =

Yt * C: = I;_._i = ,ålftu i.i-hei'c u | :'ì irr'.:s;n:ir'¿ ;nd;. Aìí.1 = c)ar:5e .-r:

cap:L i;a-i. li at t:Li,re peri-cci -b.

t7\ wh-í -l-e 'uìre cirange :Ln sav-ì i:gs ìrei;ueer su.ccessive t-i i,:e .1rer':Ì-oils can be
i s t:--

î;_ V A, i-'b r;Lu.s'b be posr';ive -bo re¿-ì:lzc a grow-ln¿; T,_"L'u -r

rigure !a sir.or;s -i;ire f:i-.1'rlils g::orrrtir 1,jhen cro.jl yicici.s _Ln evc::J¡ .,c.¡_rilc

peiiod- i;u-rl out io bc eirl:ec1;oä. If 1;Ìre necessa:ry f,:rliiy exiienseL leclu--ì i,e

c¡I'ia ai,tor-'-nt of irei;-i.ncone1-n ircliocl- ,cO i,herL ca¡li'l¡.I- OiiO is1;he a.lrol-r-ii-i of

c:ip-ii,a.i irrvcs'cecl-, -i;he ne'r; -i n-co:.re g¿lveci eqr-rais; colo(=I{_o.ro * cc%)" tiiis



í-' -l-

sa\r-lDE ì:,riliiïÌ arl,ú'l-ecl- i-:ir rre ,-''i ocl 1;r, -lo -lire :.i-r.-i 'u:-a.l s tock of c;.p:i-"be.i Oi,;a ¿:_va;:

¿. c¿i?j.: ij¿:r.i s i;ocl,; o:l CiI- l'¡hj-cl:l :i-r¡ asscci;.tc,.i r:¡r-tir incol,ic ï- " I.ioj;ovc_i', sitcui.. C

LLrc -li-ii. bc :Lir a pos::,-uic-,ii of iil.,-cs-t_i;:; or:,i_¿r el¡ I cit. ¡r_'L,fa,i -l;iii; it"e-t incoi,:ic :'_r:

Ïr " Iiì 'l;h.is c:as¿: ';he irllo-r'-s oi 'i;he 'j iicol:e 'i ..¡ co::rs¿üe d- ;.lrci :lo,uiri-.1.,., _r;

-l-e:l',; ¿ts sauin6s. Sl;i;.yi::¡ ll-l; l;h-ì s ito:i-;i,; .rûaric s,¡¿¡-¿i:¿r.i;.io¡:. ]tor,-Ljrc ¡,ic,c

-irrcOl.ic -to ;r-'c;i; bc Lii¿e ::i ;:;: ior-ìs :.'e a11,-i-zç:cl li,.i'-rrtgl-t ¡ru-s't ì:i; i:os:i-;-i-vc. l:jl 'bllc¡c

¿,t t'e riZt¡:-tigS -l.rr l;wo sri-CCcSS-i-r¡c 1;_ii:it, 1:e :i'j-Oil,C u -i;hC¡i thOSe :'_n pc..,:'_Ocl ,t.- :t,:,,C

i.ltûcci,j¡jå!-; ì-.y ¡;i'ca-lcr' 'l;li¿.n sav-Lirgs :.1 l;cr:lr;cl- br. ì.ie cleu:i: :'-'t i,¡an |l,ic j::..",-i ¡:,1:

of î:i;.:'.ioå 1.. fha L ]le-l_itccl ¡;crre rir.lc .::, 1ei,¡;el ne 'b "ì ricoirt,j .r ii |c:.r ocì b, " _if

i;h-'r-s lrr,'occs;.: coli f:Lrìùes e .i,l're nc'l; i.L-.Lcorr.j F;a..¡r.C i-ri evx-t:;t= T¡ci.i ocl- i::i-1_j_ bc :_nvcg;,1;e cr.

-';n. -i;irc i.-:'u and ¿¡cici.cC Lc 'uh.e acc.¡lLrl.¿,r.-'ucci- -ì 11-yç¡;';i,,e :i.l í::oiä -,ti,g1i-ì g¡,¡5 i;e::'.ì-ccÌs,

lliris; ¿;r'ou bh of' ,i.:'L -ì ilcoiir¡: i;i-l-'1. con ii-ur-r-c no J-oir6 ¿r¡¡ OirJ¡s_icr:.'l anc_l_ pu_i,cira¡;ccl_

i'-i:ru-'l;s ¿ìi-e r-ì.r'"¡!ri¿rl:-l-c ¡o 'úeiic r.Ìill;ire 'ii¡-c:-'errren"i;: c:ìi siLv:r1gs.

T:l Ii ri-],:,'e !'b i- i.loc,L' cr:oll yeLìï irl¿i.J¡ g-ive rle'i; j-ircoi:rc ìif urircrr 'üire.¡,e 
,-i-s

a. capiti:.i- si;oclc o.l l-e'¡cl- Oii'O l^lir=cir hacl been. e:r_pec'L-ecl'co,.";e;:e.,:a'ce TO ilco:_lc.

j'ss;uir:í13 -l;he fanil-J.¡ {irlenses ar'o ¿Ls shoun on il:e coi:su:,r;c,;:ioi:r ílcÌl,;cllr.trr-e , r;h,::ii

-bh-i-s l'¡i1-'l- Tcqu-irt:e ci'i ssan--ìpgs eou,ar- tc cp r¡hicir Llre¿rltis oue .i:.a_-L:ing i-:: ,une ne:.;,c

t''-me cerj-od cn- e sirraliel capi'i;ai l:ase. rïi:'i;he:: fa:il-u:.,es ei t:ée_i._t_zilcr, _i¡rcolircË

'bo j:e¿-cil tjre l-eve-L oÍ' e:lÊeci;oci j-nco:le co-ulLri so Ce cilra'1,-c cai:j-.La_'l- es -l;o r:ut

';ho farllr ou:.''u o.,' brLsi-ness, l,Li;a:i-n:-irg' c:rlrcc.fcd- 'i ücoirre ie-vc-l-s on .Lhc o.i;lir:¡. h¿-irid

i,¡oul-ä ¡rcri.li'i'i; ,uhe:.:eaiiz¿i',-ìon oÍ'r:apiti:li ¿ccurlr.rl-¿l.i,icn anci gr,ou.r_rrg.i-ticoüres"

Figuj:e !c sho',';"'; tirc consequclicos irneii -i,eal--Lzeci inconjes aï,c above

e=pec"i;eci- y:'ieläs -L]l one ¡tc::-ioc-L ¿1.Íi ¿,-. rrcsu-lt of c:icep[ion¡.i ue¡r,b]icr: cr;ncl_.i-t.i oris

i'or e:lanr:.i.c. -iÍ' "i;he fa¡,,1e,: jlad j_¡vcs.i;ccÌ 0äO cirp:itai _lir pi::,-i-od- .fO ancì.

i]l¿i:t'i;¿tii:.ucl, l;lte I Cr¡crì- Of cÕiLsuilrp i;iOti. ¿ssOC:i-ei,c;Ci ll , bli .l;hc Ì-ncOr.ii: ïO
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f,i

cl.:llcjc'i,ccl" f::o¡.t'cha-i; levcl" oil cal.i--i;e.J-, hr: i;:t-i-L fjnci iL-r-:rseL:Í.ir-ì 'L1l s¿rvj.¡rgs

Cllu-Ð.,'l-'uo cl it1 :i-it pcliocì'i^ tiir.t-cJ: is cr.¡l ¡o:_.c ';lt¿r.t-r rjirì.s elipeCtecl_" lhcse- u -:i o --- u-ü
s¿¡-',¡-i nGs iiil.l be in,¡e's'tsci rn pei':'-oä 'ur_ al ong uil;ii O;lao lire ¿inou-r.'; cÍ' cap:r-'Ll;i-

¿l.v¿¡-'i -l-¿.ì¡'l e " li'i¡-r.s , -ì-nves''ciaenb OIi. geirc::a'i;es j ncoi:rr¡ Cfi in "bii¡e oe,-,'ì-oc-l i;-', "

ï¡r l;lre a.-r¡ove l.oùc'l s -tire :i :irpirc.'--Ì; cond-i-'¿:Lo:Ls f c:¡ a. nc''; -inco,.re i:r:

$:1urr.'I ov,J-i''b:i-ilic ¡ri'c -l;ira-b s¡rvj.lg-s o.ncl .¡'ut"r-ii'n -Lo ca.pli;¡li :iLrves'¿lrlen'¿:iti cve,i';.

'';:i-nc l:,.:¡::ir:c, be g::e;atc.r:, ';ir¿n zer'o, ïir othe:: rroïd-B, lhe p,rccl_uc,ti'.:': siLou.r-ô

be c¿:r.',i':-ccl- on ri j-"bitif-n '[he f irs,¡ atrd sjr:colr.cl s-be-3-l:s o,i ';he p_r:,oduc b:i_o:.i -îl:"ilc.l,_ì_ot" li

lì:'u-S , arsu.iii..i¡'.: Lh¿,- b bhc .i.i.T¡;:c.,.' L,¡an'bs si:"v-ì-:::gs 'i n ¿tiiJ.' 'l;-,-itii: ¡te.r,-i-od- -1,¡ji-, cil ir I _l-:',

1rc:,itì l; 5':.'eit 
-i;cr, ,..,:tt_'ctïi,: 'ì;O fÌle f¡:,i':.r l:-,_r¡;-i_;:ìúiJS af l;c¡ s¿,-;.,t;.1:rr.i,::¡ fltc .ii,itr_iJ.1;.

i.:i';-in,; tli:Llcjisils :j-i;. l;.iric r:c.t--Locl- 'i;, :1.r ì-cc,:r.,¿j-ol. of ,l.cllr-¡1.:-,,,c¿s ri.:i..lj:.-L,l .i;li;

Í'..¡.:.'s.¿¿ll-ii]-¡cctl.llc]-s.l;¡.Û'c¡o:l.l;-r:i¡,.r;..cc]-¿L:-i;:i-o:.lftiil,cl;.l.o¡:r¡ou.-'l(]-it':cl':;.l:l,]

LrY3,r' ¡. ,:;:-'-i-'rir. c'-l ';-i ;.rt: " .i'i¡, 'i;lie l Loci; O-l c;. 1;-,-';.::i ;rr_:cliliir..--:r'lur l.ir,- ,¿li:_¡-r

l]_ì.'oci-r¡ij";.'tg.ilicl.ei::i.-rL¡,r,1i-,,i:.jl':-,Ú'ì-r-J.ri-l'i..'e:.sij-c.i-ì-ij]i:ì.Ûj]i;iii;'l;,..i'l;l.

,-'-:iJ]::i, I1ì0;,'C !'OilLCl-1--1'-i, :''r'' lliiCC¡gi;:-.;,: .U:ii::.e 
'li,-.,.CtC]il "

.t].i; ¡r,:'',;ri'b1i Of :L:,1-.; :_r-iCC:.tr, f:ll.::r, .,;_,-;;it_r Oji :ì ii__t.t,i ,t1."r," ,.,.c.1; r_i:c¡r,liIi;.,t_:-l-_,-

l:¿ l'c rl cl;,.j:ì. "!i-1. i.r;r- .sì,rcc'';ìr. i)ìij,.'!,-.-j,f (l:r ¡rir.-..,, ; ) " rr,L c, :,.'i:i_.,]- rr i,.l-al- ;_ir¡u-;_ L::_o::; ¿:

(l]-|);i'j]r'j.:':,i;.jl15.],]].i-.]--..:.;.-]'.,rc:-.,l5i'i-]-;i:'.l.1l-i:rc'l--cl,li..:.3'-I.'oi',¿,..-;.ì-:..,l':

:ri:ii;lli¡ il l;iir,,. -l,.lr-.t._,;r .r. - .--'-, t - ,-_- :fl:i_C t ,.,:j]a!rfj,:,t:j .l-il ii;;-'.."iit.r..," .-,i:, il. ...ir;jÌ,1--¡ i.L..t

li-;-il- r:i; l,':: -ll'*,.]-iL 'ro ìr;r, ç1t-,.'.:r'c-i,t:g -,.r: 'il:.r, fliíir.,j i .rt:itilt:L.li, i.t rü,,'i;:.c'..i-i.¿lr: li.i :,il_ic

';ir¡;o:L-e ;-i.c¡11- i:rotiill- ;i.lg¿;l;s-f r . ll.¿';ji¿r-. ¿r,: l_iic;.;il :-i: jjr.i L:.ì,-.:,.:: 5 L:,i-L; c:l¡_.-1 ¡;1:.1- *"

,l,i:i-:o:.ic *- ';-i,;,,l.¿ :-'cl-¿'i,-.ì oi.Lsii:ì, p :,i:,j.- sjioi;. l¡1.,'-ì âjr.rjù i,,t hc ic¿cre -l;o g::,¿;,,,:.i¿r.1.

i.J:'i' _" Nl:,



)-¡:'iil-t-r ¿r.:ì(l- il::í¡ ci¡tL iltirtoc-l;¡;',;-'.,i..t:, " ,ic i,t!: ì,';r,i,' .:¡i:;'L :l-;ic,;l,tc l-e.

...j¿-l--'-:l*--. .t,: ...1::, ;ù -.-., 3 '., .1.'.::¿'l ijc.i-',.. -.,:. -l;-:-,; .l¿.:',.i ;:.::;-. .ì;-'-..-:l-,.

'ì;jl,, :i-lll:.r [i ärj-:'T i-ì¡;.]: r:'e qu-:i.l:'c¡ 'i;b¡r ::l'l:i.n-l;e:.aricc i)i ;1ie -îel:,r:.-:-y .

-l-c.n¿;-:¡t:l p::'ocì.r,-c L-: o::i coF;''¡r; ¿¡.,:ci liou¡ciioJ-d e:rpensos o:î ''uiic Ll¿irL::

cOrje i.'ccÌ ì-lir 1'¿1..t,il :lircoiic i:i ,',- L ì :i .';o ,.:iir.l.'v':lTC " 'rilii¡¡ss :i-'b ir¿,.s ¿iil

ùriccr-rs o:i ,cl:e 
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anci CCt curv'e anci eqr-;.a:.J,s -fo ::,-:lt äoi-r"¿.rs,

?Ìre 'rpro;oci:s:.'Ly--bo-save scliecÌ-u"ie" ca.n easj-lir l:e ileliveC. i.r:'oll the

coitsu.no';io:-i scl:eciu-l-e of ':t-g',",.r:e 5" tho sa.i.iing scireCLu-ie :i-s sinpJ-1r ];l:e clj-s'lance

bettleen the 45o li;re ancì- 'bire ploleirsri;y*i;o-consu-ire schecl-uic. Ii:e sar¡j-nÉr-

z-l/ , fl^^
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Sav'ings

FICURE ?

THE SAVffG SCHEDUI,E
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SChedUle C¿fn be ¡lo^ia*arl ìn Ïri -,,-e 7e

At a point such as A in Figure 6, the fact that the farm f¡.m-ilyrs

savjxgs rrlere llegative v¡as indicated. by the prosperity*to-consrme schedule

laying above tne 45o line, Figtire ? shows this fact d.irectly, and. similarly
for the positive saving that starts when fanily income increases to the

3-i ^t"+ - ^.'*+ Þr ¿órr u yv¿¡r þ !@

ftre above two figures (6 ana ?) can be integrated. j:rto one by assuming

that the consumption fluctuates much l-ess than proportionately to irr"oru*58

In Figure B net income of the farn fa¡il-y is measured. along the vertical axis

and- the total output of the farm v¡Ì:-ich gives correspond.ing net 1ncome, j-s

measu,red. on the horizontal axis. The line CCt ldrich is parallel to the X

axis is the constant propensity 'uo consu.rne a¡rd. sholors the necessary family

expenses of the farm. The ci.rrve SSr is the farmrs saving scheduLe" lhe net

i¡rcome of the farn firn is obtained. by subtracting total farm expenses from

the gross farm income und.er the assumption that the fir¡o operates und.er perfect

competition and the prices of the firmts i:rput and. output are consta¡t, fn
Figu:e B, point M is the firmts rmaintenarrce linitr" That is, at point Me oK

amount of output gives @C amount of net income i,¡hich just covers necessary

living expenses and nothing is saved. nor is anything saerificeri. Äny level
of output r'¡hich is l-ess than 0K will reduce the f¡mi ly and farning expenses

beLoi'¡ the previously acceptable level-su The farn family nay try to attain
the rmaintenance liutit r by red.ucing certair long-ru:r or short-run postponable

5BSu" for ev¡mn'le Ît:r'fii-n .T

r,ever., (uãã"",-rjiî:ff '.,ffiä;ri'rff:1"il;,ffiuffi #-.#.
Pri aa
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7q-A.'expensesø-- Tf the fad-ly is very vulnerable*' it nay try to achieve the

rmaintena:rce trimitq by increasing rlebts" Iut there is a l_in:i,t to increasing

debts as sho-v¡n by point i'l (rigure B) " ff the firmrs output is less than ON,

it will go ou-t of business and the entrepreneur, in our case the farmer may

very likely se1l his farn property to pa.y up the debts and leave the farmo

However, the farrner nay try to avoid. this u¡rfortunate happening by diversi*
fying his business or by insuring the rriskyr enterprise; if there exists

any insura¡rce facilitieso But atl this requires orrrned J-iqr-r-id assets or the

avail-ability to obtain then in the case of the crop failure.
Instead of asking uhat the farmer d.oes if hi.s farm prod-u-ction is l-ess

than olri or the sstop sacrifice linítr, (r'igu"e g) u we should_ ask r,¡hat the

farmer does or v¡hat he should do if the farn production is l-ess than OK or the
tmaintenance linitt? Should he postpone or reduce tr-is expenditure on household

-'Postponable expenses cluring one crop y"ar (cl"fined. as the short run),includ-e expenses on fertilizer, insecticides and pesticid.es, crop i'surâ.ncee
expenses on consuaption goods for non-farm use and other variablã expenses
:i":^?:^:"eds and- machinery repairs etc", v¡Ìrich a farmer r¡ould d-eem necessaryïo red.uce"

Long run postponable expenses includ.e i:rvestneni on raachi¡reriesu land.ulivestock and the grain storage and. the barn construction" These ¿Lre the -l nnorun expenses since they are assumed. to be used on the farm fo" roru'ih;";;""cïop yeÐJø
[he fixed farm expenses includ.e the long-run expenses plus the farm an¿property tax paid- by the operator cluring ooã o" ,o"ã tha', ãrru 

""op 
yuu"v¡hether or not these e,-{penses are postponed. by the farner woul-d aåplno on h-isl-evel- of vulnerability" For a more explicit àiscussion on fixed. and variablecost see pp" 72*73,

40-' '' vur-nerability is defined. as the farmerrs suscepiability to cropyield' instability in terms of cash and grain reseïvesø a highly vu-Lnerabrefarmer r"'d11 have less or no cash or grain reservese vulnerability d.eterrninesthe anount of postponable farm expenses,
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consurption? He canrrot do this si¡rce he has a family and. food is a necessity,

Shou-ld he :red.uce his expenditure on fertilizer, gasolineo insecticid.esu or

farm electricity? He cannot postpone the expend,iture on gasoline because

machinery i¡¡or:-ld be of no use without it. Likewise he cannot reduce electricity
consumption since it, like food, is a necessity for Iiv-ing. Can he postpone

or even reduce the expenditure on insecticid.es? The a¡sr,¡er would. depend

upon the vulnerability of the farmer. Ilowever the experts recommend that:

Dicamba, under the na¡e of Banvel D, has had. three years of
testing in the prairiesu includ.ing institutional, a¡rd in 196J some
farm testing" Dicamba has proven hig'hly effective in the control of
many troublesome r+eeds which are resista-nt to 2, 4-D arrd. l.rigp¿"..u.
". ".Rates of from Z to 4 ounces of acid. per acïe will provid.e control
approaching IOO%" ÏJheat and. oats u"u 

"r..ifi"ientLy resl-stant to tol-er-
ate up to 2 ounces r,rithout yield. reduction, Barley is rnore sensitive
and. r ounce appears to be the roaximum d.osage wh-i-ch w:il_l have no
adverse effect.41

"Another expert commiff,s. reports:

Extensive damage to field and. canning peas by the pea aphid r,ias
reduced. to minimrm by an extensive chenical control p"ogrñ; If"ny
]r"h:"I f*:ld: r¡ere heavilyrinfested røith the ftrgt_ish erain aphid
I,InLcn artacKs l¿Iheat headsT¿ ôoooo

Should he postpone the use of fertilizer? Probably not because of the

findings (talte vr) of feL:tirizer experiments on surnmerfaLlow.4J

The farner cannot reduce the use of fertilizer because the ferti-lizer
use is profitable not only in d-ry years (for exarple the year 1961 in ¡ianitoba)

4lP"oce"dins:- 
E.!tr Annual Conference of Manitoba Agrononistsu (Dec"

r-r and 12;Tl65Jp. jD*ñ
A?'*Froceed

12 and
inpls gf the A,nnual Conferqnce, of Manitob-a Agronomis_ts, (Dee.
p, +5,

43rn Eighth annual- IrÍanitoba soit science Meeting, (Decenbe r 3 and 4,
1964) pu 78,



but also in the years of normal precipitationu

the l,lanitoba Agrononists Conferur"u44 reveals

indicates that a rational producer will alliays
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0n the fertil-izer response

/^.- ---\ïne r acrs \ Iaole v lJ l.rhl-cn

folloi,¡ the recommendations I

TABI,E V]

FERîÏLÏZER EXPER]}TENTS OJI,SUM'TERFÀLTO1.T

ïie1d
t^ t, \
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Yield Increase Value of fncome Cost price of Profit
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5"52
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10"80

Three hrurdred- field. experiments r,rith fertilizers have been con-
clucted in irta¡itoba sínce 1950" The resu]ts inclicate that r,¡Íth re-
com'mend.ed rates of fertilizer a Manitoba farmer can expect that on

44"Arrnual- Conference o{ Ir{anitobs Agrononists, (Dec.HistoïicaÏ:Eì¡ie -it6oi
19 and 20, L96I,
pp, 73-74,

ard
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the average he vrill obtain a si-x bushel increase of wheat on fallovr
and a ten bushel increase of barley on fallow" There is an eighty
percent chance (od.ds of 4sl) that ihe increase for wheat wil-I be atleast tr'¡o bushels or more and. for barley three bushe1s or moreo

The Conference further revealed that:

..."on sr.l_itable stubble land recommended, rates of fertilizer onthe average, give increase of 12 bushels of barley and. lJ bushels ofoats" Asafu there is an BO/o chance of obtaining an increase of atleast five bushels of barley a:rd. eight bushels of oats"

The Conference concluded. that:

- o.oncorltrary to popular opinion, except when there is a crop fai}.¡reor near crop failirre, fertilizer use is usually as profitabie in dr5,years as in years of normal precipitationn

These research findings are directly concerned. with the concept of
the rmaintenarce linr:i-tt, that is, the annual gross farm income should. cover

annual househotd expenses and the yearly cost of prod.uction, lheoreticatly
total cost of production includes both fixed. ¿ur,d r¡ariabl-e costs of operating

the farn businesso Fixed- costs includ.e overhead. charges (real estate taxese

insurance on equipment and bu.ild.ingsu interest on d.ebt) d,epreciation on

buildings a¡d machinery and the capital purchases that is the machinery an¿

inpl:ovenents purchasesè Variable costs (v) refer to those ou"tlays l¡hich a¡e a
fnnction of output ($) i" the production period. fl.at is , ,1 = t (q) . More

specifically variable costs inelud.e the costs of crops and. livestock production,

repairs and' naintenallce of nachinery and. equrlpnent and the repa-lrs of buildings.
Farmers in practice do not nake any d.istinction between fixed. and. the variable
costs of productíono They think of any cost v¡hich they incgr in one time

period' as part of the cost of prod-uction whether or not it is fixed or varÍable.
A more realistic definítion of the rmaintenance linitr can be given on

the basis of the farnerrs concept of the cost of production. That is, the
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yearLy g:ross farm incone ¡nust cover all the costs (fixea or variabl-e) i+hich

the fa::ner incurs in one r'roclurlJ:--È ¿¡¡ vr¿c },'r--uLruur,ion yeare In other i,¡ord.s, the net farm

income must cover the necessary family expenseso -{l.s previousry stated, if
the net farm income just covers the necessary fenily expenses in one Íeâïp
it has, then, achieved the rmaintenance levelr, Obviously the rmaintenar.ce

lirnit r rdill vary from one year to another d.epending on the fami ly expenses and

the net farm incone" Also it is very likely that the level of net farm income

nay not cover even the yearly family expenses in an abnormal- year like l!6I
in ¡¡tenitoba" Then the farmer tries to attai:r the enaintenå.nce l-imit I by post*
poning certain postponable farm expenses oï accumulates debtu kll:en the farmer

nakes sacrifices in his famì ly liling d.ue to crop losses it me¿rns he is verv
vuLnerable and is not in a position to cut the far¡n expenseso

Horvever, Ít should, not be interpreted. here that if the rmaintenance

linitr is not ¡net the farmer wilJ- go ou-t of business and will cease to be in
the farm:i-ng businesso It sinply means that if this linit is not net by the net
farm income or farm prod-uction in one ye¿rr some borrow-ing will be d.one by the
vulnerable farmer i¡r ord-er to reach the naintenance liüit. If the far¡ner is
not vulnerable and has some cash or grain ïeserves he w:ill postpone certain
expenses on the farn for attaining the rnaintenaïrce fimiNr, However, the
rnaintenance limitc thus defined may vary from one farm size g-1'oup to anotheru

a¡rd from one period to another" 3ut the id-ea that the maintenance Linit (rarn
prod'uction or" the net income) should cover the necessary fami 1y expenses of
every farm in every yeaJ, remains unaltered*

The above theoretical concept of the rrnaintenance linitr, therefore, nrust

be empirically verified. before naJ<ing årly recommendations or conclusions about
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the phenomena in the rea] i.¡or1d" It is toward.s this goal that the remaj-n*

ing chapters are d.irected"

Hypotheses

trbon the probleroatic situati-on and reviev¡ of the literature related

to the problen the follol,'ring hypotheses are formulated. for empirical verifi*
catione

under inperfect lcror,rled.ge (uncertainty) crop insu¡a¡.ce red.uces
the crop income losses d"ue to the yield instability.

Ðiversification of the farm business reduces the possibility of
farm j-ncome losses in the event of crop failureo But.the incone
is not maxlmum as it would" be from the specJ-alized. (crops)
farn:ing without any crop failure"

3u Diversification of the farm business proves to stabilize income
more than crop ilsurance is able to in the event of a crop
failure.

4' Purchase of the greater proportion of inputs i:r the form of capital
i.:avestment on the farn increases the risks of income loss in a., bad. crop yearo

L.

2"



CIIA}TER TV

SOURCE AND N-ATURE OF DATA USED ]N EMPTR]CÁI JU\AIYS]S

The sourcesu nature and nethod of collecting data for the factual

verification of h¡rpotheses is a najor controversial íssue in agriculturaL

econornics research* Research iuorkers have u-sed d.ata conpiled. fro¡n censuse

surveys, rand.om a-rrd- purposive sampleso A recent trend in procluction economics

research is to use d"ata from farm busíness records. The source of data used.

;.^ +Li^ ^t,-r--:^r.r rrrr.l¡i ¡rr,utry ¿s the Caruan District Farn Business Association (C.D"F"B"A.).

The controversy is over the j-ssue of rand.om versus purposive samples

for making inferences about the population. Statistici¿ns smphasize randon

sampling since it increases the scope of the inferences of the investigations

and gives unbiased estimates of the sanaple statistics and. populati-on para*

meterso 1t¡s 5¡mp1e used. i¡r this study is purposive. This sanple r,rouLd be

consid.ered. less efficient by the statistician, but prouides a-11 acceptable

basis for analysing the impact of crop yield. varÍability on v.:ri.ous cropse

Ïn add.ition, the nost important feature of taking data from the Associationrs

record.s is that it allows the researchers to obtaín a continuous picture

through time of the process of growth in the size of the farnso

This is a crucial point io be considered- in searching for a solu.tion

to the particular problen lrnd,erÌying this study, Research is a continuolrs

processe [he search for iruth never ends since ]cnor'tledge is never complete*

Tine and- experienee invalidate old id.eas. Doubts, confusions and. conflicts

give rise to scientific enquiry, pulling back the researchersl attention to

find the components of the problem" The resuLts (end) of one enqujry serve



76

as a aeans for ihe other, thus the ínportance of the data fron Ássociation

records ca:r hardly be overl-ooÌ<ed,

the sample used Ín this stud.y is not representa-tive of the whol-e

^^*.,'t -+; ^- ^+ ^,,^* /? +L^..^^-r ìf^.lupu-rou-Lulr ur uvÈr." 43 thousand. I,lanitoba farns', however" ¿Iccording to

trtrebsterts Dictíonary the i.rord. sample is d.efined. as atrpart or piece taken or

shoi'¡n as representative of the r+hol-e grouptro Thus on the basis of this

criterion, the group of farms in the C"D,F"B.ld. does not make a sample since

they are not representative of the population, Statistically these farms d.o

not make a sampre sj-nce they a::e not from a normal population and. are not

randoml¡r and ind,ependently distributed.. IIov¡ the question is lvhat name should

be given to the associatiug farms? the study of specific farns froin the group

t- ' ^ r ¡' \ ^^.^+-ç+,,+^^ot'l-arms \0.f"!'.-b"rro/ o{r.r!sLrLuues a special case study a:rd nay or may not be

representative of the population, Therefore, for all practical purposes the

analysis, collection, classification and, interpretation of d.ata from farm

records can be regard.ed. as case stu_d.ieso

However, inferences based u-pon the case stu-dy roethod- do not permit a

basis for inductive generalizations. the c¿se siuciy approach is important

for problem lecognition a:rd. problem sol-ution by continuous research. The

resu-Lts obtainecl from the case study nethod require a high degree of care

in interpretatj-on and, drawing inferences about the population" .A.lfred. l.farshalt

defines the case study nethod as nthe j-ntensive stud.y of al-l the d.etails of the
^domestic Life of a fel+ carefu,lly chosen familiesrr,t H* suggests that to use

1'Canad.a Year Book" 1q65" n^ 49?^
ô-4. I4arshall u

Carrada Ltd" e Torontou
Principles of Ecoqomics, 8th Ed..e (ttre iUacttillan Co" of
f962) vide Footnote p, 9To
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it well requires a râre conbination of judgenent in selecting cases and. of

insight and sympathy in interpreting then. Ho-,irever, Ifarshall r,rarns that in
ord,inary hand.s it is likely to suggest more untrustworthy general conclusions

than those obtained by rand.omly selected cases through more extensive

statistical method.s,

I

Lundberg- hold.s that the case and statistical methods are not opposed

to each other, rlowever, they are independ.ent of each other becau-se of

three prÍncipal reasons; (1) the case nethod. is not in itself a scientific
¡rethod. at allu but nerely the first step in scientific nethod; (Z) in¿:.iriAuat

cases becone of scientific signifícance only when cl-assified. arrd. summarized

in such form as to ::eveal uniformities, types, and" patterns sf behariour; (=)

the statistical method- is the best scientific method of clsssifying and

sumarizing large npmbers of caseso Thusu he conclud.esu the trso methocls aïe

in no circumstance opposed to each other nor is ihe one a substitute for the

other" Elmer also argues that the case method. a;rd- the statistical rnethod. are

interdepend.ent a:rd complementary" He states:

The statistical nethod points out the existence of repetitious
unitsu l¡hjch may shotr the presence of a desirable or und-esirable
situation" The case ¡rethod. may on the one hand. call attention to
problens to nhich the statisticar nethod. may be applied., and. on the
other hand may foIlor'¡ a statistical conclusion by ã comprenensive
analysis of the particular phenomena which has been shown statis*tically to be repetitious unito4

Sheffield sirmmarized this effectively by stating:

a¿\Í 
^I,l,êlJ ô

. ^-^\LY)Y L Vl_O-e

R'lmav

p, IZJ"
Resgarch (Prentice-Hall- Inco::porated, New Torku

4to¿,g," u pp" rz2-irlJ*



Preliminary statistical studies aay guide the selection of cases for
d-etailed study and. may bring those factors into attention which need special

study"

Bernard points out that, inspite of the suppfementarity betr.¡een case

and statistical methods one important distinction could. be notecl betv¡een them:

A case descri"rrtion isu if accurate, alr,rays a time record. of
v¡hat occursu while a statisiical generalization, except in those
instances r,¡hen all includ.ed. cases are Ídentified.u is only a¡r abstract
approximationn Ðefiniteness and correctness of detail must in some
d.egree be sacrificed to the nore j¡clusive v*iew of the statistical
generalization, o

Ti^ro typical farm records from C,D"Ii"B,A" have been selected. for a

detailed study. The case farm records reveal a¡ exact picture of what has

happened or r'¡hat is happening, irhereas a statistical- approach provid.es onty

abstract approximations. Thus in statistical generalizationsp sâ¡rs on the

basis of ra¡rdon s¡mpleu it is very difficult to maintain the same de.oree of

d-efiniteness and correctness of d.etail. But this is not true for the case

d'escription* Heady7 clains that aggregate production a:rd incorne figures

und.erenphasize the degree of instability on j:idivid,ual fa.rms a¡d_ a true

-{ â+"-^ ^-tr +L ^ i *pr-u Lure or rne rnpact of crop yield- instability can better be found. by

7B

The situation d.efining (case method.) and- the quantitative nethod.s(statistical nethods) of-Àocial stu.d-y shourd be ihought of as comp-
lementar5r to each other"?

Ã
-TLi .l r,.i ,l ^ - ì .^¿vluoe VIL¿ç uø LZVø

-trf. Geeo Social Science Research Methods' - ^-^\t\eid Yorke I95O), vide Þ" 23j.
'7'See for a.n example 8"0. Headyu Econors.Lcs of Ágricultural p¡od.lction

a¡rd Reso3{ce Use (prentice-Hall Inc., n gf*,."¿ Cfifffi

(Appleton-Century-fl¡ofts, Inc o u
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stu,o.ying one or a felr câsêso Bernard. clains that:

*."nthe case methocl corresponds ïoug'hly to the laboratory experiment,
except, that the social case d-escribes situations as thei- are, -,,^rhile
the laboratory case d.escribes cond.itions und.er artificiáI control,
Even here there is no essential differenceu except that it is usr.,.alfydifficult to subject the sociai case to a high dãgree of artificial
control and. ihus elinlnate ürìrxeasllrable or disturbing factors"B

Bernard conclud.es that the social or group case study is very nuch

nearly comparable to an ecological stud.y of lower organisms, nor to a study

of a geological formation oï a geograplr-i-cal areae than it is to be the

measurenent of the behaviour of physical bodies in a raboratoryr "

Shar,¡ contends that:

Case study nethod. en'phasizes the total situati-on or combinationof factorsr.the description of the pïocess or seo,uence of events in
t'¡hich behaviour occLlrs, the stu-dy of inuivid.ual behaviour in 1tstotal- setti:rg, and. the analysis ånd. comparison of cases lea_¿ing toformu-lation of hypotheses. Õase stud.i"*, thurr, are to furnish atotal vielrr, tto take into accowrt the richness of factÌ9 concerningthe farm firm"

Each farm oï a g:roup of farms belonging to 0,D.F.B,JL" is an experi*

mental- unit or â rrç¿sstt to stutly like a plant or a group of plants in pra:rt

patholory" Since a case study is the first step in scientific method., a-nd.

leads directly into the statisti.cal method as a basis for the statistical-
generalizations, it should. be vier,¿ed- as supplementary.to the surve¡r methocl

l'¡hich also resembles the experinental nethocl" the siatistician in usins the

staiistical nethod is concernecl with the com¡ron denorninator, ,¡hile the

researcher using the case study ¡aethod includes a vast nmount of ¡aaterial

8G"", 
Ibjd"u vide pp, ?33-234,

9El-""", gJ.. qil,, vide p" 116"
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T/ihich appears io be unique for the lcaseî" Further¡:ore, by the case study

method it is possible to link a very large mrmber of traits a¡d. factors as

they appear in the cå.ses rmder stud.yu into cause and. effect relationships,

whereas the statistical method of correlation ce;rnot deat with more than

threc or possibly for.rr factors at a timelo

Use of the Associa'Lionrs record.s for farm production stu-d.ies provides

a continuous picture '¿rith the passage of tine and. the grovrth of ihe businesso

Ït also enphasizes the conbination of social, econonic aird- poli,;ica1 factors,

and clescribes the sequence of everits (for exar,'tple farlrers t attempt to cìea1

i'¡ith uncertain crop ¡ri-elds) leacling eventually to the fornul.Ltion of hyaotheses.

As far a.s possrbJ-e the data provid.e al] necessary information to,che investi*

gator--t'rhereas data collected. 'uhrough r,'he ra:rdo¡r su-lrveys have lind'¿ed use

becau-se of the inherent sociological, psychological a:rci, institutional problems

j-n such surveys o

Social- Scienceu urrites Young, ai¡os to study social reality" Itis difficult io conceive social reality in the forn of a statj_stical
tableu since social reality is real only røhen taken together with
the socia,l setting, the social happenings a¡d aIl the personal and.
gz:oup el-e¡aents r,¡hich produced ito

Young further quotes that the case d.ata are the means by vrhich:

q o " o1,Je must reach the actuar hrma:r experiences and attitud.es r,¡hich
constj-tute the fulr, rive, and. active social reality beneath the
formal organization of sociat institu-tionse or behind. the statisti*
cal1y tabulated, mass*phenomena which taken in thenselves a.Te nothing
but syarptoms of urlr'own casu,ar processes and carr serve only as
provisional grounds for sociologicat hypotheses"l l

10^- See Í'or example/(̂frentrce-Hall fnc" o New

44tt-. . -'-Ibid." 
e p" 248"

l-"V-. Ygyrq, Scientific Social Surye.ys and, Researcþ
Yorlc, 1942), pp" 234-215,
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The i,ssociationss data increase the comprehensiveness and. d.epth in

the ind.uctive approach of the problen and the resuLts obtai:red. by u-sing these

data point out the area for further a^nalytical research" ft v¡as nentioned.

earlier, that the case study niethod helps the investigator to fornul-ate

specific hypotheses about the problem. One of the hypotheses of this stud-y

suggests that the Jrearfy farm inco¡ne must at least cover the farnily ald the

farm expenses, If the rmainten.qnce leve1t is not provided by incone from

sone existing farr:l plans, the farmer nay insrrre certain crops or he may

diversify Ìlis businesso This suggests that the rmaintenance leve1r rrill vary

from one year to another and from one farm to the other" The study of two

contrasting farrns using the case method lrill help the researcher to test this

hypothesis which t"ould otheri¡¡ise be difficult $ith d-ata obtained, by the randorn

5¡mple r+hich r,¡ouLd not provide a common lmaintenance levelr for all farns

included. ¿rs it would differ from farm to farm. lherefore, the analysis of

two farm record.s furnishes the best method- of analyzLng the ìmpact of crop

yield. instability on the farms whi-ch are confronted. with lÍroited- resouïces

and. d.ifferent types of soil.

Hor,¡ever it should be mentioned agai-n that to nake ind.uctíve generaLiza-

tions on the basis of few farm records is like1y to be nisleading" Research

based on the farm records has no cl-aj-¡m to be the basis for enpi-ri.cal general-

izations. Young maintains that the subjective data gathered. by the case-stud-y

method do not lend themselves to the quantitative check, rtsampling is usually

neglected and general-izations nay thus be false',.12 Because of this LÍmitation
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Seneral-izetions on the basis of enlrirical results obtained by case stud.y

should be reserved-. Ïhe role oÍ the case study i:r farm prod.uction stud-ies

is io identify problems and to formulate certain hypotheses regard-ing the

problen so that hypotheses may be verified and the probtem nay be solved.

through further lresearch" However, if the investi3ator has an intirnate

hroi.'ledge abou-t the situationn about the habits and" the attitud.es of the

personsu and about the sociological envirorrment of the area stud-ied." then

generalizations can be made i'¡ithout any hesitation" But this ideaL situation

is rarely attained.. Thetbase-studyil as Charles lI" Cooley mentioned-; ndeepens

our percepti-on end gives us a clearer insig'ht into Iife..,. ft gets at behav*

iour d.j-rectly and. not by an indirect arid abstract approach of the random

sample su?veyslt.

lundberg considers as futile the controversJ¡ over the superiority

or inferiority of different resea.rch proced.ures in the social- sciences

because¡ *each h¿s its place, and, for a paz"ticula.r purpose, or at a

particular stage of investigation is besttr. The controversies over the value

of the case method and. the sta.tistical nethod lies in looking each ¡nethod as

sufficient, ind-ependent and conplete in itself , ir¡hich they rarely areÊ lr-Any

nethod- r'hich achÍeves iis purpose ís val-id. for: that puri¡ose,,.13

It is to be reiierated that the case siudy is the fj-rst step in scien-

tific nethoci arrd forms a basis for the statistical generalizations" ffurtherjrore"

each nethoclo the case or the statistical , has its oi'¡n merits a¡rd. d.emerits, It
is up to the reseerch r'rorker to use the nethod. that is appropriate for h-is problem,14

''George A' Lund,berg, social iìesearch (Longm.:ns, Green & co" r rg4z), p. 116"
14Fo" the cletails on types of case farns ancL reasons for selectine then

see ppø B5-BB.
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Fl-u.ctuations in extre¡ae i.¡eather conditions are the mai:r causes of cron

yielcl instability in all the Prairie Provinceso Stucties have shov¿n that the

long, ttedium a-rld short-run r¡eatirer cycles si¿nificantly affect the crop yiel¿s
1in }lanitoba"' However, tlte weather effect on cïop yielcls peï acïe varies

arnong different fa-rming areasø Farners must meetu from year to year, farm

expenses, living costs, debt paynents ald other si¡tllar expenseso Partial

or conplete crop failure like that of 1961 r¿¡eakens or jeopardizes the financial

statu-s of the faru firn" In the Prairie Region r^¡here 2G"3 percent of the

total civilia:r labor force is ennployed in agriculiure'and. r¡here {6.2 percent

of the cash income earned. i:r the prairies is d.erived frou agricultureS, two

or three crop failure years i,¡ould prove disastrous not only to the prairies

but also to the nation as a wholeo The 1961 drought cond.itions in the prairies

not only cLamaged the crop enterprises, but the l-ivestock enterprises r,¡ere also

seriously affected d.ue to the shortage of forage" The varia.tions in crop yielrLs

,'See for example I,{.H, Yeh ¿ind L.D. Black, l¡ieather Cyqles qJ!d_ Cro¡r
-Predictions (Faculty of a.gricultu¡e and" Hone Economics, the University of
l,tanitoba, Tech" Bul-l-, Noo B, November 1964),

a

/_- "_1L.,*: 
lir.A Yrarkgt for ILLred. ¿nd Family L,,abor in Canadian Ag.riculture

(Unpublished l'[asterrs Thesis, Department of Agricultural Economlcs ana ¡'arm
I,lanagementu University of Lianitobau 'utrinnipeg, August :1965)"

/_ -llandþook o-[ Agricultural s-tatistics, part rr, Farm rnco¡ne Lgz6-63,
(Dominion Bureau of Statistics, Agricul-ture Division Farn Finance Section) n

Pè J | ø
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are so unpredictable that v¡ithj:r a period of four )¡ears crops mig'ht fail4

two times or even noreô For example during ]960 and L964u farmers belonging

to the Carman District tr'arn Business Association suffered finarrcial- l-oss in
r^.- . -^.- /^.- '"-"\l-96I and- 1965 (Table XIV) " The crop production was red.uced, to such an

extent that it did not cover even the rraintenance levelr on thirtn*five farrns"

There are perhaps nany other districts in lt{anitoba like the Carroan

district where crop yields and farm i¡.comes fluctuated. violently over short

period.s. The bacl crop years draw the public or governmentrs attention in

êr¡ê.r.lr snnietrr- T¡ the events Of Cz'ôn 'l osses farmers m¡r¡ i e¡ct ìn l:r,aft úr.te everrrs oI c_ *-- _ ",Io l,IaJIS ;

first the¡. ¡n¿U tal<e action to stabilize farn income or to meet crop losses"

Their actions rnay be in the form of bu-siness diversificatíon or adoption of

crop insuranceo Secondly if they are not in a position to diversify the

farm or to insure crops they l'riIl at least expect the government to help

them. Government help may be in the forn of subsídiese cr"op l-oens or other

kinds of credit facilities" Ilor¡everu credit or borrov¡ing has certain limits

and is ad.vanced- only to ecredit worthy@ far:ners"

l'Jhen crop losses threaten the mainterlance linit of the farm and. the

farmer i-s not @cred.it wortþ'r, what should a farmer d.o? Quitting the farm

nay further complicate the issue beca.use tire farmer or h-is f¡mily members

nay not be skilled enough to earn reasonable lir¡elihood. outside the farm,

llis f¡mìfy rnay not be in the situatíon to move off the farm" In other words,

the difficulties caused by quitti-ng the farm rnay be ¡:ore, than staying on the

farm and suffering the crop losses. Thus the farmer is forced to stay on the

A

ilny crop year
'l i r¡'i no êvnênqêq i n nna

rvhich d.oes not cover the necêssary prod.uction and
r¡¡.¡r ìq t êrôn fqìlr:ra r¡oqre Jvuø
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farm in spite of cro.o failures. Ilis farm income raust be sufficient to
rnaintainr the farm ¿¡d the family. The ul-timate objective of this study is
to find the viays of helping farmers, to avoid, banJcruptcy l-evel-s of 1Íving

when crops fail through no fault of the farner irnder average maJragemento

lhe fr¡ndamental questions alsr+ered in this stu-dy ares Given prices of
the farn output l'¡hat level of procluction l¡ouLd, reasonably cover the f¿L1m and.

family expenses? Tiris was d-efinecl as the ttm¡intenarce limitn" ff farmer is
urrable to obtain the rnaintenânce limitt due to the crop failures, what is the

best method to stabil-ize hjs farm ineomeu crop insurance or business ¿iversifica-
tion?

fn order to ansl*e:: the above questions tl¡o farmers from the Carma-n

District Farm Bu.siness .{ssociationu i¡¡eïe purposely selected.. The reason for
purposive selection was to get farms on d.ifferent types of soil" Two farms

belonging to C.D"F.B"Ä. tlere res,oectively callecì- A a:rd Bo Farm A is on the

Altona Fine Loam soils. These soir-s a::e classified- as Group r;5 The soils
of this group are good- to excell-ent, light clays and loams" This soil grou.p

is probably ihe best of all soil-s in the prorrince and. is suÍtable for growing

aily crops. lhese soils are modei'¿¿te1y calcareous loam to clay textured. i{ater

laid deposits on lever-, to very gently sloping topography" Drainage is
pred'oninantly very good. îhese soils are highly prod.uctive, i+ith no se::ious

limitations.

These soils in generaL d.o not requ-ire any specíal attention for soil_

tr

1o6./, ,-:1.:li _Hï*"?",,Q*{T* Distri-ct Fgrm Business -A.ssociation annual Reirortl-yo4 l'E'aculty of' Agriculture and. Home Economics, University of I'ianitã¡%
Report üo" 20, .fune 1965) e p^ 3n
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nlar'lagement other than those praciiced necessary to naintai-n soil fertitity
and prevent erosionu '[¡']reat, oats, barley, flaxu rapeseed-u sugaï beets an¿

sunflowers are su-itable crops for these soils. Practically a1l these crops

have been includ.ed in different rotations, followed on Farm "4." Forage crops

do extrenely -',,rell on these soils and- have been incl_uded. in two rotations in

order io examine the nost pr"ofitable pïogråln by introd.ucing the livestock

^q+^----: ^^^çr¡ us¿ }Jf !Þtr;Èi e

Far¡n 3 is on Group fI soilso these soils are slightly to noderatel;r

caLcareousu water*laid d-eposits rnainly of clay texture on leveL to very

gently sloping torrography" These soils are poorly drained. because of fine
textures and level- topography" Far¡n B is on Osborne 01ay Soils l.¡h:ich tend

to becone water-logged. arid are slrsceptible to floocling" ÀIl soils in Group

fÏ are hard, to r'¿ork because of fine texture and have poor tilth j.f worlced

iøhen they are too dry or too lret" The organic matter content is low to

medir.u"

Crop sequences recommend.ed for these soil-s generally inclucle sweet

clover ås a' sfeen nallure crop in the fallorc yeare or alfalfa-grass mixtures

1'or rray rn a longer rotationo lack of sufficient raoisture infrequ_ently J-inr:its

crop prod-uction on these soil-s" Beneficial effects on soil fertility and.

til-th are comrûonly given as reasons lrhy legumes should- be includ-ed in the

rrrnirni n r -^-.^,mÕm Therafona, nnn-¡ i nrr^rrc n¡nn-i -¡ - *urelJP-Lr-rÈi ril'ogl'2{Irè ¿r1çrçruatr uur.ru¿rruuuÞ L;r-'u!prug uo annual grains, rape and.

flax can be considered. on these soils, providedl.¡eeds can be controlled. by

crop rotatrons and seLective herbicicles* These soils are also well suited

to the production of fora6le crops for feed or seed-, Becau-se of these reasons

the crop sequences reÇommend.ed" for the Farn B includ.e, wheat, oats, barleyu
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rapeseed.r sireet clovere tinothy seed. and alfalfa" Ag'ain the object of this

recommend.ation is to find the most profitable progran for the Farn B r^¡ith

and- v¡ithout livestock enterprises,

One of the nain objectives of this thesis is to compaïe the profit*

ability of crop insurance and d-iversification givgn,the possibÍl-ity of crop

failu-re' The incidence of crop failure affects the farmers no matter to r,¡hat

soil group ihey belong" Bu-t rthe Crop InsuraJrce Corporation d.ecid.es premiums

and ind.ennities on the basis of soil. prod-uctivity" Sel-ection of two farms on

two different soil- groups did not only facilitate the stud.y of the impact of

crop yield instability on the farms in general but it al-so allowed a realistic

evaluati on of the crop insurance and. diversification as inco¡ne stabilizer
i h *ô-+; Âr'l ^-Årf V4 UM¿4 o

Both farns llrere pure grain farms without any build.ì:rg space for the

livestock enterprises" Dif,ferent crops and l-ivestock pi:ograms, d.iscussed-

later, ruere r'¡orked out separately by linear programmingo The focal point

of this stud.y was the tp61 crop ]¡earø This year i+as extremely dry an¿ di¿

not only damage the crop enterprises but also seriously affected l-ivestock

enterprises d.ue to the shortage of forage supply, Dry lreather cond.itions in

196l heavily claroaged the crop yield.s and in fact the crop production per acre

for certain crops l'¿as half of the previous year and for a few crotrs it was

less than half (Tab1e VIII).

In order to stud_y the inpact

the l-960 year TJas taken as a baseu

from the wet and, dry effects of the

of prod.uction, farm prices, land use

of the 1961 d.ry yeare on the farn businesses.

Thj-s r.¡as a fairly normal yea.r and uas free

r';eather. The farm size, crop yields, costs

pattern a¡d. other input-output coefficieirtsu
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d-Íscussed. later, for Linear programming.r¡ere taken fron the t$60 crop yearÞ

îabLes VII and- VIIf shor'¡ faru sizeu the existìng cropping pattern and yield
per acre for both farms cluring l-96).

TABLE VIT

fu{NÐ i]S]¡ PATTERN AND CROP YT]¡LDS ON CASE FARMS DURING 1960

=====::::-=

ôif rìÐ<
¿.CREAGE YIE],D PER .{CRE

Farm A Farne B Far¡r A Farm B

l¡Ilreat 1OO t-60 47,O bu 22"5 bu
Oats 40 2ZB T5*O bu 26,3 bu
Barley TO jO.O bu
Fl-ax 60 BO lj.B bu 5.9 bu_

Sunflorvers 50 1OOO lbs
Hayseed. 4A T5,O lÌrs
'fane hay 12 Fq. 1"T tons
Sunmerfalloiv ii-q 1,4ñ

Total improved. acres D3j 620

Farmstead L_) 20

Total acres in farm qLR ÁA^vTv

As nentioned earlier these tt^¡o farms are straight crop farms, sj-nce more

than 75 percent of the total farm :lncome r¡ras received. fron the cïopse However,

Farm B raised a fei,¡ steers and. hogs every yearo For the linear programmjng

analysis different l-ivestock enterprises in conjunction l,¡ith the crop prog.,'ans

i'¡ere selected' for each farmo Necessary build.ing space l^¡as also l"rorkecl out for
those farns rdth livestock enterpriseso



XU

trhâ ^T^' -'ie]d.s ou both the'farms rrere:¡--e¡tlv redrrn¡=d lrr¡ tho iQ6]vrr vv urr uf ¿s r, __ v b_ vs v¿J r ç\4uUç\,_ UJ UIIE ¿Jv!

drought in coilp¿lTison to 1960" The crop yields per àcre shovni. in Table VIIT

r/rere nearly half or even l-ess for cereal clrops in 1961 as conpared to 1960"

TAB],8 VIÏÏ

CRO! YIELD 0ll C;ISE FAAj,iS Dlti]NG 1960*61

:----__
Yi a'l ¿ì nêT rn?ê ^n

Farn A
Yì ol ¡l nô-Ê qôrô 

^n
Farro B

CROPS

rg60 T96L r960 1q6'r

u¿ttç4 u

Oats

F¡r 'l or¡

Flax

75 
^O

25"3

5O,O :<
l< .q 

^ 
trLJøv V0)

1s* _æqaF

22,5

ZOø)

10,7

12"L

5"9

Total inproved acres q36 bIl 620 620

Since 1961 crop yields were less than half of 1960 and. the sail.e crop

sequence Y¡as not follov¡ed in both the years, 196I yielcls rrere normalized. jn

terms of 1960 t¡heat yield- assumi-ng 1960 as a normal yeaï"6 The reason for

norrnaLization of 1961 yields \,ras to compare the incone obtained. from the

optimum plans based. on 1960 and. 1961 crop yields. This noL:malization facilitates

comparison bett¡een 1960 and 196] net farm incomes"

-ltiornal d.oes not have any statistical connotations" ïn fact crop yield.s
in 1960 l^Iere a little higher tha-n the average ot Lg57-I964 yields (laUtes XVIII
and eIX) " The terms normalized. and. sta:rd-ardized. yield.s are used s¡mon¡nnously.
Since the main objective of this stud.y v¡as to stud.y the irnpact or 19ef- arougLt
year in terms of 1960 year, 1960 i+as used. as the basis of comparison*



Crops

ïlheat

Oats

Barley

Flax

Þ^.^^^^^Ä

Stnflor¡¡ers

Sugar beets

Cloverseed

Timothy Seed

I{ay

Actual yield
ttar ¡¡ra iny v! sv¿ v ¿r¡
¡¡ra f '\Jyou \clrt/

T¿.8],8 TX

ACîUAI A][D NORï\TiILIZED YT]JIDS ON C¿.SE F./.üIrIS

25.80

50.00

L4.,40

7,73

10,50

l_0.00

19o,oo

54-,00

FAR}I A

Actual yield
nor sora in
a^.- / 

'\1yo1 \ci'rÍ/

10" 56

IWo ^|á

0"28

vs I )

Nornalized
yield per acre
in 1961 (ci¡t)

l_0.56 1J.5O

10.56xJ0= L2,?ß 10,52
25.8

IQ"53xL4.4:5.89 17 "762.5,8

LO"5þx7.73=5"I7 3"5I
25.8

10.5éx10"50=4."50 10,OO
25,8

10"56x1O"00=4.10
25.8

1Q.J6x190 "00=77 *7'l

2:u z q..ì
/øJV

25.8

Actual yÍeld
nor qa¡a in
rv4 av¿ v 4¿r

1960 (cr,¡t)

FARM B

Actua1 ,yie1d.
nat ¡n¡a ìnÌ¿v¿ svr e ¿rr/\rybJ. lcwtJ

Q o4/-

/1 AA'tou?

NornaLized.
yield per acre
i:r 1!61 (cwt)

o ø41

6'42xLO"52=5*01
L'.5"5

6"4?:x.I7 "76=8,4-5l< Ã

r .^ e e^ ^9-"+1x)" )L=Ie)U

6"2!!x10"00=4.,76
17 Ê.¿)ø)

6q42x3.5O=1*67

6,-4?x2"5O=l-,19
l? tr

6 
'4?x34-.O0=16 " 

17
l? Ã

()
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These standard.ized yield,s were used- as ou.tput coefficients in the

linear programming analysis. In other r.,rord.so maximum profit plans v,¡ere found.

tl'¡ice on the basís of tr,¡o different coefficients" The first ouipu-t coefíic-
:'-ents used were the actual yields per acre in 1960 and the second coefficients

r¡ere the standardized crop yields for 196r in terms of 1960 v¡heat yierd.*

The nethod. of norm¿L1i zatíon is shoun in Table fX"

LABOR SUPPLT

The labor on both the farrns is mainly suppliecl by the owner-operator

together with sone unpaid fa¡rily laboro Ad,ditional labor is h:ired in the

busy seasons of spring and fall on both faïms, îota1 labor on Farrl A is
2t3oO hou-rs and on Farm B it is 2u51o hours" These l-abor hours are divided.

into springr sunner'r faIl ald. winter as fol-Lor.^,,s w-ith the allotted. number of
hours used- as restrictions for linear progra:nnaing.

TABI,E X

LABOR SIIPPLT ON CASE FARITS

RE,STRICTED NO. OF HOURS

SEASONS Farn A Farm B

Sprins labor (tøy fst - June loth)
Su¡mer l,abor (.fufy tst - August 15th)
FalI Labor (¿usu.st 16th - October 15th)

Winter Labor (Octoter l6th - Aprit loth)

760 800

460 54O

37O 410

710 7Bo

TOTA-L 21300 2,530
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The operating capital in the beginningu that is in L96ou )ras ßzgsW4

on Far¡o A and. fi23e365 on llarm Bu Moreover, it l^ras assu-ned that boih oller-

ators could. borroi^¡ $}50*401000 for operating expenses. The capital rec¿uire_

ment for beef and hog enterprises incl-ude the construction of barns for

suitabl-e accomod-a.tion.

Selection of Farm ftrterprises

For each case far.rn three types of enterprises were seleciecLs (t) crop

rotations (Z) fivestocJ< enterprises atrd (l) buying anC sell-ing activities*

Crop Rotations

Five c::op rotations Ì.rere developed for each farm" Each rotation is
fertilized. at the ¡sgsrnmsnfled. rate*T Two rotations contain haw r+hich is arr

al-falfa*brome ¡tixture arrd. is used as ensilage for cattle feedins" A certain

amorurt of Land. r,ras kept fixed for buy*caLf*graze activitj-es since there v¡as

no pasture on either of the farms. As mentioned before, the crop sequences

recommended for Far¡r A is for class f soils and. for Farm B it is on class If
soils" The crop rotationsu land use, and. yield per acre is ouil-ined in Tables

Xf and XTf for each farmu
a

Llvestock ftrterprises"

A-o Cattle Dnterprises

l-* Buy calf, overwinter, finish on pasture¿ since the farmers did

n
'The crop rotations for each case farn were cievel-oped by professor A*0"Ridleyc Dept" of Soil Science, University of l,lanitoba, r¡or d.elailed. inforna*tion see Append.ix II"

Ê-The l-irrestock enterprises for both the farms were d.eveloped 5y llro*fessor ll"ll" Seale, Dept. of Anima1 Scienceu University of Manitoba_ See
Appendix rr for detaired" information on the livestocl< enterprisesu
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not have ary l-and under pasture, the buy -calf progrêlr v¡as substitu,ted. for

the cc'rl-cBlf , oven¡i-nter activity" In this prograrn a caLf r.¡eiShing 4JO

pounds is bought in the fall' Then the an-1mal is fed- to gain one por:nd per

day up to May 15. Then the ani¡nal is kept on pasture to gain tr.ro pounds a

da¡r ry1¿ is sold on Ociober l-lu r'rhen it r.reighs 940 pounds to 9S0 pou:rds, This

enterprise is slightly different than the usuaLly follor"ed cov,ecalf plrogramo

Ïn the co'l¡-calf activities the cor¡ is bred and the calf is raised on pasture

up to 450 porurd.s and. is sol-d sometime d,uring November, In other i^¡ords the

cow*calf activity requires land for pasture, Since there Ì/¡as no provision

for pastw'e Land on both the farns, the buy calf ovenrj-nter activ-ity uas

considered. in place of the corr¡*calf progråmq ft v¡as assuned- that some portion

of the la¡d i,¡hich -v¡ould- have been used for hay vrould. be kept fixed as the

pasture l¿rnd for buy calf overwinter activitieso Four activj.tj-es were

included. in the matrixo

2n Buy cerlfu full feed.s In this activity a 430 pound calf would. be

bought in nrid-Octobern Then it l.¡ou1cl be fed. d.uring r¡in,r,ers to gain 2,5 poirnds

per day and. would. be sold on May l5th at 925 pounds of ueight" Tr.¡o activities
lrere consíd.ered i-n the matrixn

3" Buy calf i'¡irtter*graze: At 47O pound.s calf luould be purchased. oir

October 15th and. ruould be rintered. to gaín one pound. per dayo Then the calf

would be grazed for 120 days during ihe sluraer a:rd nould. be sold on September

l-5th as a feed.er steer weighing 815 poundsn Two activities v¡ere includ-ed.

4" Buy calfu i'rinter*graze, finish; [h-is enterprise is si¡uilar to
the prev-ious activi ties except 'th.lt the calves are lvintered. on ra.tion to

gain I"5 pou:rds per day rather than one or 2,5 pormd-s. The feed.er r,¡ou-ld be
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kept on pastr-rre for 90 days then in the feed" Iot for TO d-aysu fn the níd*

October the finished animar- r¿ould. be sold at 1ro5o pormds of r,reight" ft,¡o

activities r^¡ere consid.ered in this enterprise"

5, Yearlilgs: The steer weÍghing zoo pound.s wour-d be pçrchased. on

Âprii- 15. Tn order to gain 2.5 pou:rds per d.ay, the aninal ruou_lcL, then, be

lcept in a feed loi for 140 days' The animal- would be sold in earì-y september

i¿hen it would lveigh 1ro5o poi.rnds* T\,¡o activ:lties were includ.ed"

Bo Sruine &nterprises

ln Farror,rjrg activitiess The natrix provid_ed tr,¡o and_ four different
farrot'ring a.ctivities for Fario Â and B respectively, These activi-bies pz,ovided

the best conbination of bu-ildings and capital r,¡hich lvould give maximu.:n ret¿rn
from 'r;he farroluing pïograne The actirities provided forc (r) mo barn rmprove-

ments rtrith space for 14 sows on Far¡n Bo (Z) ttr" renov¿tion of the ol_d- barn

on Farm B at a cost of approxirnatery $2p4oo.oo prorrided. space for Jg so.wso

(7) sio"" farmer A d'id' not have any livestock buildi:rg al activiby with neiv

farroi'ring buildings wlth a feed. nrill was condidered. for Farm .A. a:rd. also for Bo

(4') ¡notner aetiviì;y with the sane bujlding as in (:) r¡as consid.ered for both
the farms lrithou-t arry feed milL" rn this case processing of feed, was assumed-

hired as in the other activities l"rhich provi-ded for no feed mill" The farrow*
i:rg activities assrmed 16 rqeanrings per so\.I peï" year to be sorcl ut 3o por-rnds,*

2o Farrol'¡ ancl finish actívitiesc 0i: Farm B tuo activities were con-
sidered'' One using the present barn l^¡ith no improvenent and. having a li¡ri-t
of six soTrTS¡ the other assnming a renovation of the barn at a cost of $2o4oo.oo
ai1d providing space for 19 sor¡so lwo f¿rrrow and fÍnish activities r¡ere

considered. for Farm .A. al-soo
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3" ¡'eed.er hogs: The m¿rtrix orovided for 'uiro feeder hog ac';irrit:-csu

cach using net'¡ buildinSs at al investnent cost oí Ç21"00 per '-mit capacity.

One activity provided for a feed millu the ot?rer assused custom hiring of

feed processi:rg, These activiiies assr.med- the purchase of i'leanling at 10

lrou¡rds and- the sale of'marl<et hogs at 200 pounds or 148 pounds d.ressed. r.,ieight"

They provided for a tu,rnover of three lots of hogs per ¡rear6

Co Buying and Selling *ctivities

,, These activities are in-Lroduced to pe::mit the pr.rrchase of production

resources or the selling of the farm products. Crops glror.,t-ri in 'r;he rotation

can be eiiher sold or fed. to the l-ivestock" ff crops groìût are fed. io the

livestock they serve as resolrces sinilar to land, laboro capital end build.ing

spaceø lor ex:mp1e hay produced- on the farm can be fed. to }ivestock or if
not in the rotation car. be purchased to serve ås a resour.ceø 'dhen buying

activitj-es are incl-uded in ihe simplex tableu a nega.ti-ve price is charged.

sinilar to the hired. labor or the borrowed. capital" Selling enter;rrrises are

includ.ed for ¡'¡heat, oats, barley, flaxu rapeseedu sunflor^¡ers, sugar' beets an¿

alfalfa hay on both farms' Buying e-ctivities includ,e oatsu barley and. hayo

Corn for g:rain or silage is not includ.ed in the rotations recommend.ed for
either farmo Therefore, corn silage mu.st be purchased- if the livestock

actirities require corn silage in their rati_ono

B_asic_ !ate, fqf Linear Pro-gq.anming AçlfiqatiAg

the starting point in linea:c prograoming is the collection of basic

qu-antitaiive data. The validit]' of line¿rr progrâmrning a¡alysis ,_:epencls

on the reliability of the i-nput-ou-tput coefficients. The input-outpur,.
gcoefficients used in ihis stucly were obtaj-ned. fro¡a various 

"ou:,"u",t The data

rJ,cë Gil-son et al., Ir,.gåÈgå and pr-ac,t}ces of Oonurrer.cial FarmjpF. (The
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ïequired. includ,es: (") resources supplies or restrictions, (U) prices of the

resources used and. products prod.uced u and- (c) input-output coefficients defin*

ing per unit (per acre or per arrimal) resou-rce requ-irements of the activities
used.

The available land. and labor on both tl:e farms have been nentioned.

in Tables ¡{IîT- îx }, r'espectively. The 1960 prices l,¡ere used for the resource

purchases e¡d the procÌuct sal-eso The production costs per acre for each c¡op

r,rere calcu-lated on the basi-s of actuaj cost i-ncurred by the farners in 1960.

The cost of produ-ction vras budgeted. for the crops r,¡hich farmers did noi; grou

and- wer"e in the rotation" Similar1y the cost of feeding animals in the live*
s'çock rotations v¡as cal-culated by budgetingn

0n1y operating (variable) costs per acïe i,rere bud,getecl to use as the

inpnt coeffi-cients in the linear prograrnming" Operating costs j-ncLu-ded tractor
and- nachinerSr ç""u seed-, fertilizer and miscellaneous costs rvhich ar:e the

variabre costs of planting, growing and riarvesting cropso

The cost of produ-cing alfalfa ïras caLculated for three different time

periods' this was d.one because the establishnent cost l¡as proïated over the

nu¡ober of years al-falfa appeared in the rotation" An additíonal three d.ol_lars

per åcre for fertilizer: r'¡as ch,arged. r,¡here alfalfa is produced more th¿n one

;year in succession,

Net Prices

There are various a-'i-ternative methods for establishing the net prices

for the activities in the prog?a¡r+ The nost realistic ¡rethod_ is to treat them

Fìrblic Press l,td., h"innipeg, lst Ed." , 1965) s and JuA, Jeanneau, Oplinum conbj-na_tion-of 4terpriseç (unpubl-íshed- Masterls thesis, Dept. of Agricultural- Economicsand Farn l{anagenento University of llanitoba, .fu'.å fgå¡) o 
--
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as incr¿rred by the farmer, The activities r¡rhich are used as resources are

call-ed the intermed.iate activities or products. fn fact, tire intermed.iate

activitiesu for exaurple oats or corne are the products used- as resouïcesø

The farm.er realizes the return wl:en he sells the crop in the marketu The
4^

variable costd" incurred- by the farmers to produce different crops have been

used as the net prices for those cro-osa Thus rotations have negative nrices
\

equal to their per uriit variable costs. The selling activities have positive

priceso Buying a¡d intermedia.te activities have negative prices since hey

irill subtract the equival-ent costs fron the profit. Und.er this procedur:e of

-t'"^-i-^ +r^^ .^^r nrices fnr'l ir¡estoclr ¡re ecn::¡l tn qrnqq m¡rl¡al- r¡c'lrÌ,¿¿vr:469 ulte rlsu y¡¿vuu rva JrvçÐ _-_*_ _ ,*-Ae ru-nu_S

per unit variable costs, Hor,¡ever, the cost of feed. consumed b¡r the livestock

has not been included in the per unit variable costs for livestock, The value

of oats, barley, ancl^hay consumed- by the l-ivestock rotation has been expressed.

in the valu.e of livestock salesn Since the f¿rrmers could not sel-l- hay, iÌre hay

selling activity was consid.ered with a zero priceo This neans that the amoimt

of hay sold with a zero price is the si:rplus left after the cattLe conslmpr,-iono

Bu-t if it l'¡as pr.rrchased u a negative price of 60 cents per hwrdredweight was

charged as a cost of handl-ing, hauling anc. putting it in the barn*

The- l'[a.inteqance liruit

l.ls defined in Cha.pter IfT (pp,64-7ù tt" rmaintenance 1ioitî of the gïoss

farm incone must cover the cost of production and necessary f¡mily expenses

10"
Appeno-].x Jlo
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every yearulr fn ordrer to find the maintenence Limitu various crop pla:rs

i,iere perr¡itted to conpete íor the restricted farm resources in l-i¡rear proÂTa:n-

Iting. Tirus out of va.rious altcrr-,ative crop pla:rse oue uoct profitable prograü

r'¡as sel ectecl" Then tire ncrnal-ized crop yielcis of 1961- were used as the outpu"t

coefficients to find another cptimurm crop pïogrÐm. In d.oing this, 1960 input

COeffiCientS ¿nd 1:he rrliÊâs,,;êr.â kept COnSt:Urt" î?Le Sar¡re CrOo planS r^lere

allor,¡ed to com;oete ¡.^ritl:. each other for fixed. farm resou¡ces i"/ith the normalized.

yield coefficients. The nosi profitabte plan uas again selected and i";as compared.

t¡ith the nainienance lirnit of l-960 r^¡hich l,¡as røorked, orr-t on the basis of tjre
operatorrs o¡nt plaiTning" If this optinu.n;olan i.;lls mor"e bhan the 1960 ilain*

tenance limitu it r^ias compared r¿ith less efficient plan or rotation r¡'hich

approxinately gave the 1960 maintenance linit, For example the uaintena¡ce

level iir 1960 according to farmerrs oi,in planning is $i7rooo (i54rooo for rra_riable

cost of produ-ction arrd- interest on borror,¡ed. capital plus lË5rO0O for the fanily
living *"p"tses) for the farm size of 60O å.cïesÞ Suppose four crop rotations,

RL, R2, R], and- R4, were programn:ed. v¡j-th the norr¿aLized. output coefficients and.

the rotations vJere fou.r, threeu five e¡rd. seven yearrly respectivelyo ll-r::ther

stlppose:rotation R.4 gave an average net annuaL income of ÍlBr0OO, RI , $5eOOOu

R2, Íi101000, and RJ, til2eOOo* Then l,¡e would sayrthe five year rotation RJ

gives maxj-mum return to the farmer but his maintena:rce limit is approached. b¡r

rotation R4" The maintenance liruit was formd- for each farm, so that a com;oarison

bet¡¡een tl'¡o different levels of the maintena:rce lirrit could- be nad,e on two

rho distinction has been ilade here Ì:etr,¡een
prod.uction, The gross farn income must cove:, allin one prod.uction year" For a detailed, cliscussiorr
relevant to the maintena-nce 1imit see ppo 69-77,

fixed, ald variable costs of
the cosis fixed or variableu
on the costs of r¡roducti on
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differeni soils*

The ma-inteneJtce linit üai¡ not be jeopard.ized by cro.ir faílures in one

oÎ ti+o yeal:s' Ït rnay be approached. afte:: four or five yea:rs of crop failures

in sLrccession. In orde:: to see Ithor.¡ serious is the crop yie1d" instabilit;r in
ter:ms of the mod-ern far¡r business?t'or rqhat is the impact of crop yietd varia-

bility on the farra firm, rhe net incones obtained- 'flrorn .-rôn- lirresf,qsþ ånd

crop Ínsura-i1ce þl:ogralns were ç¡mpared for good- anå poor crop years on each

farmo

Diversification r/ersu$ Crop Insuranc_e

Diversifícation

All the five cr:op rotations used in 1960 and 196l straight crop farming

matrix i'¡ere éombined I'rith i-ivestock enterprises on each case farmo These

conbined- activities rvere aLlowecl to compete for the available farm resources

in the programo The most profitable plan luas thus selectecl for each farm"

Again incone obtained, by th-is plan r,ras compared. r¡¡ith the rnaintenance limit of
1960" This conbination of the crops ancl the livestock enterprises gave the
maximum net reiurn lllder ti^¡o d.ifferent conti:r.gencies* Thi-s nas d.one to find
al]swers to-the question: Hot'¡ far diversification of the farm business Ìrelps

to maintain the rmaintenance l-i¡dt r r"¡ith the incid.ence of crop failure? Here

agai:r the net return obtainecl by diversification na;r be ¡qore than the nainten:
a;rce linit or finits" But the naintenarce 1evels of net income nay be natched

Irith the less effi-cient diversification pïograrnso Th-is r,¡iLl ind.j-cate the nr.mber

of v-ears after l'¡hich ii witl maintain the rmaintenance limitr" For example,

three liv'estock enterprises v¡ith a certain number- of beef catil-e and. h-og,s are

combìned i'rith four yearly crop rotation" ,suppose the cattle enterprises ï,1 ,

L2, Lj, rvitir ''uhis crop rotB.tion give $12,OOO, lTgeOOO and {l?e5O0u net income
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Tespectively€ ïf the maintene¡rce lituii is l'i71000, then the cattle enterprise

LJ r¡ith fcur year]-y crorl rotation rril-l- naintain the meintenance l-initu but the

cornbi-nation of the crop plan ir'ith the cattle enterprise tl l¡il-l give naxi-nula

potr.rn arrn-nn^ìnpr the net r^ettlrn n'niainad hrr'{-ho fOl¡r we¡rl 1¡ cïô11 fOtatiOnrveEr:Þ u4yyvpÐrõ u reu4r¡ vwuarr¡ç* uJ urfç rvkf, JUa¿¿J v¿vy

¡ras onl-y {¡11000 without axy diversificationu i'Ie r.rou:l-d then say that it takes

fou-:r years fo:: the beef cattl-e enterprise Lj to gi y6 the maintenance level_ of

net income* Hol'leveru it may happenthat the four yea.r crop rotation ma¡r i1sf,

attain the rnaintenance liirI.itf i^¡ith either of the catti-e enterprises, LL, L2,

and Ir5" Under such cond.itÍons these 'ühree c¿Lttle enterprises shouJcÌ be co¡q*

bined l^iith a more than four year crop rotation. The vol-ume of the cattle

enterprises can not be enlarged. i¡ithout increasing the resource srrpplies in

this case since the buitding space or capital are the ma:l-n restriciions"

Crop Insi;rance

One of the objects of this inquiry i,ras to stuCy the re[es of cliversifi-

cation and crop insura:rce in stabilizing farn: income in the event of crop

fai]ure. In ord.er to study the influence of d.ivez'sification and- cro-o insuralce

the crop prog"rams r^¡bich were combined r¡¡ith the livestock enierprises l.¡ere

selected' i[et returns from each crop plan lias obtained. Since these crop

rrr^'r'qmõ r.rara lro.igfl on the norraahzed crn¡ rriolr:l coeffir:ients- tho r11*"ó_ar!Ð ryç¿E uoùçq ull Lttg lluauJII¿çu vrw!, J¿9Jq uu_-_¿_¿vr:v,J, ,,,, JroO

insurance premiu¡s were d-ecided for insurable crops -i n these rotations* The

premilrms paiC to '¿he i:rsurance company T.¡elre cleducted. from the amol¡-nt of

ind.emnities paid b). the Crop Insurance Corporation. The balance hlas a.dd.ed in

the net -retu-r'n obtaj-neci b¡r 'uhe crops incl-ud-ed in the crop insurance nåtrixø

The net income thus obtained i,¡as compareC -v¡iflr the net.j¡1s6û1e obtainecl by

combining the livestock enterprises irith the crop rotations for the 196I
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cïop yearø

This corapari son of net returns obtained. bJ¡ clivc-r,si-irving the bu_siness

and b¡'' insuriirg the crops ¿.1-so facilitated the verific¿rtion of the third

hypotÌiesis' This hypotliesis postul,;tes thai in the event of the c:rop faìlure
diversifi cati on of the farn business r,¡ou-ld stabilize the income üol:e ilran the

crop insuranceÉ

:r.ppl-ic¿rtion of Lingar Progra¡¡líng io Se1ecteo. Faqmq
1a

Linear ProgEarqaing' t 
ê4d- l.Íareinal- é,nalÌ.sls

ïn d-ete::nining the ma,\irqa ancl- ninima according to the i::,inciples of

the theor:y o-i'uhe firn,'Lhe techlique of rj-nea:: ¡:rcgr:nnming as werl ¿s1he

rnarginal analys'i s i s useC" Tn the for¡re:: ihe objective f-unction is staterl as

a linear fl¡-nc'r;ion of the independ.ent vaL:iables subject to the linear inequal*

ities s'Lated in te:rrtis of these v¿.riablesn In the latter ihe o.uantitj, inaxiil_

ized- (or :¡ini'rized) is statecl- as a continuou,s fu¡ction oÍ' inclepenclent variables

with con'cinuou.s first and seconcl ordLer partial clerivatÍveJ 5 The inequaLities

of resource supply break the siuilarit;y betueen the t-vro approaches" The nar*

gin:1l anal¡rsi5 techniclue deals 'rith ec,uaiitíes r^¡hereas the linear i:rograaning

approach enconps-sses problems r'rith inequ-al-ities of resource supplies" probleros

involving inequalities of reso'ç."ce sr-rppJ-ies camot be handlecl. b¡, the conven-

tional- marginal analysis but cr,l be handled by J-ineaz, programming.* Figure !

12'-Ior a detailed dj-scu,ssion ott 'che d-efinition and asslrmptions of linearprogranming see; 8.0" IJea.d-y a:rcl Id. Candler, l¡iq-ç¡-q, Prograurniñg' ttettro¿s (fne
folya ,Sr'ate University Press, Anes, Ior.ra, fg6Ð. -

fJu*"" L{" Henderson and. Richard. E" Quandtu Llicro(licGra'-lii11 Boolc Compa:r;r, înc", ro"o"fol-r;5ti;-;,Ë:
i:lconomic rilh art¡.t
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i-lLu-strates this C-ifference"

Accor,ling io the nargi-ual analysis the far¡ner maxj-uizes his profit

r+her'e msr,r'in¡'l n-rnfi+ l+¡o q'l nno nÊ 'l-ho .{-n#c't -nrnrai + ^,,-..,^\ ^^1r^? ^uaa(ilrrQ¿ yrv¡¿u \ urrE ùJUPU vr ur.rç UJUÉJ ijrurJt (,iLLl'Ve/ eqUeIS ZetOg OT

narginal revenue equal-s maïginal cosi (e"g., at outpilt 0B in Figa,re 9) " But

if the output is limited due to input restrictions a.nd v¡hea.t producticn can-

not be increased be¡'one 04, the marimuo profit condition (t,n=t.lC) u¡d.er perfect

competition r,dll- never be satj-sfied." The problem is, thenu to prod_uce oA

amount of v¡heat or some amount to its lefto This is not an easy problen to

be solved by narginal analysis approach in the n- d-iraensional n- variable
1A

casq'T

In roerry areas of Manitoba and. particularly in the Carnan Distlict (the

-\area sûud-Led/, the resource restrictions are such that it is not possible to

produce up to the level 08" In the Carma:r area of Ma.nÍtoba increasine returns
1trto scale exist'12 In other words prod.uction is being carried in the first

qfso'a nf --¿n¡lrr^*ì-On fUffCtiOn. The hpst .fihinc. tho*ùuq6v wr ¡¡rvuuçu¿orÌ ruJLgtrlol'lô 'ilne --- ,¿¡su Teulâins to do is to find.

out the maximum attainable profit r'¡ithin the lilrited, resources" The use of
marginal analysis which requ-i-res a prod.uction function of the type,

n-¡lv Y v-\Q= r \Å1, å2e - - - -, XrJ r{here Q= Output; X_ = Input; i = 1 _ _ _ _ n,

appeaÏs to be limited as a direct pleLnning tool for individ,ual farms. The

narginal analysis rnay be useful in cletermining the likely directions of clesir*

1A'-l'I"J. Barimol, ttActivity rrnalysis in One Lessonltu (Árnerican EconomicReviei¡, No, 5, December I95S) , þp" Bj7-87j"
'-J.c" Gil-son pd_M-"T. rehr_prgduçr4ibl of Farro Resources in the Qarnqnare:4. € Mla:nitoba (Tech. Bull" tlo. :.@ffif Ag".cu1tu'e

and Hone Economicsu Uhiversity of Ma:ritoba).
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able ch¿inge j,n resolrJ'ce r-"u.16 f,rt to find, the efficient use of a particular

resource is not the concern of this study" Rather hor,¡ efficiently a]t the

resources available on the farm can be combined.u is one of the main concerns

of this problem' Linear ,orogrpmming is a very useful tool in d-eiernining

an optimum organization of the farn from various alternatives (crop and l_ìve:

stonl¿ an J:ar,.-i oo \uvvvr! çrruerprrovs,) each having a specified tech:rology, Linear prog-ramning

technique applied to the theory of the firm specifies a techrtolory in a. vray

'¡¡hich is nor"e specific and detailed- tha¡ the production function of rurrginal
4F1

analysis"' '

lhe limiteC resource supplies of the sel-ected. farms and the problem of

finding an optiloum all-ocation of resource use in diffe¡:ent crop and l-ivestock

plans p::ovide inportant reasons for usi-ng l_inear progråmming technique in
the pr:esent investigation' This rvill not only facilitate the sel-ection of

an o'ptinurn farm plan in terns of the rmaintenance limitsr but also help to

evaluate the role of diversification and crop insurance in stabilizine the

farm income in the event of crop failure"

Apart fron unequal resource supplies, there is no basic difference

betr¡¡een linear progr¡mming ånd ma::ginal a.ïlal¡rsis uhÍch consid.ers a finite
nu:nber of activiti"",1B fn line¿Lr oï'osr¡¡nmin.c. terminology, the conventional

't6'-Earl R" Sln'anson, ttDetermining Optirnurn Size of Business fro¡r prod"uction

P:***jl in Req.WS.,f"od"",li+, BBt.rrqà to Scat-e arld Farp Size, ed.ited by
-ËJarr us l1eao-ye ct aI (lor,ra state college Fress, Aües, 1956) g þ" L1 .

.1.7

"F-"G.0" ÀIlen, I'latheraatical ltrcononics (ir{acl,li1lan & co" Ltd.., Lond.onu
2nd Eåitron, 1964), p, ffi-

1R'Iobert Dorfman, pa.ul_ A, Sa¡ruelson a.nd Robert 14" So1ov¡s Line_Ar pro_
:ï:l+i,'* a{Ld Ecq-noqic .a*arvsis (prentice, r.lcGrai'-Hi1r co" rnc.i Ç[-ror]<,1q6,Cì n 'ì ??L!lvt I yø 4)-/ o
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Á]{ALYSIS 0F P',lCOllDS 0F TI$ C.LR.ilÍrìN DLSTP,ICT lrdìl{ BUSI]\TUSS ÀSSOCU\TIO}i

The anal-l¡sis of the inpact of crop yíeld instability on the farni

business r/¡as basecl on the record.s of thirty-five f.rrmers beloirging to the

Carman DÍstrict Fa.n¡ Business Association (C":1"1.!"1.)" 0f ilre eight}¡-tv¡o

members in the C,0.1¡.1.1r" in 1964c courpl6f,s records íor the periocl L957-L964

r'¡ere avaiLable only for the thiriy-five member farmers usecl in this a¡al-.'/siso

Table XIIT provides a:r indication of the crop yiel.d characteristics in

the a.rea stu-d.ied-" The incone figures fron ihe sale of farro pr.odu-cts r,¡ere

calcu.l-::-te<1 for the periocl L957 'ço T964" crop r¡rice"1 rr""" fairi.¡, constant

d-uring this periocl (except in 1959 and 1962) r¡hereas crop yield-s v¿irj-eo- riicìe-l-¡,,.

Therefore, v-ri¿tion in the gross or net farn incoure was mainl¡r d.ue to ivide

r:ariations in cro,o yields, The percentage contLlibu-tion of different sources

of f.Lr¡n incoiire shoi.¡s an increa.sing trend to,¡¡ard.s CLiversif:'-cation (f.¡t" XIII).
ïncome obtained frcm the livestock enterprises Ì,ias 47 "7 percent in LgjT ,

increasiirg cr¡ntinuou-sl-y each yeare and in L962 reaclrecl the maximu-m of 62,8

na-nnon* rFhiõ ìht,çauyrru' :urs ¿lcrêase in incoue from livestock is due to an increase in l_ive-
¿̂stock prices" The percentage income received from crops d-ecreased. approxirnately

by four percent within eight years and the income fro¡r livestock enterprises

increased by tlrree percent* Àgain this shift is d.ue io r;nstabl-e cïop yield.s

and, favoi.rable livestock nriceso

1^
ùee åP;oeno-l-X ìi-L

2*. ..
¿U¿Uo



TABLII JIITT

IERCEÌI'IiIGE CÜ]I'IRIRUTT0i\ 0F DIFFEììII'IT SO'IIRC]jS 0ll It,lCOl]tJ! T0 T]iS GR0S,S F¿:rÌllf T]'lCOltUu CDFBrt,1957*l*964

!,lheat

Ê¡r.l ni¡

I'la,x
^/\vv.Lrr \5r4!rrl

Sunflor,¡er
c!,. ^,-- L^^+^uq5tu uçEuÞ
Miscellaneous

Total Crop Income

20*1
4"0
ZO
B" 4,

1" 4.
77
8"1
7^

Oattle
llogs

Eggs
Þnr r'1 'l-rrr

Ð¡i r.r¡

2AA
TO
Zar

L*6

)o1

2,2

Total Livestoclc Incone 4.7,7

GROSS }¡l{ìL{ T}íCOltE

52.3

25.r
CO
co
.çt l
t^

I17

2.r

?9"L

77
1t
LOL

A.7 
^

a-l 
^

IoO

7"6
t?
z17

Z'\

25"4.
ôÔ

7AJøA

o1Uô í

L961

4.9 "4

'1tr :<

IoO
CI ,Q

n1

f"1
.7^
lt7'roi

100.0

20"9
I)oO

/t^

ÊÕ
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qtA

4r,8

l-4"2

0"7
Bn2

tl:

4"6
4*2
r"2

100,0

)a

ÃÃ

l.965

50" 6

40- 5

L4 *L
lÃ

L.2
.4tr

Oøl
4'"2
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100,0

Ioo /

4,6
)4
A"7'Te f

L964

37 "2

'lq Ã

)"1
2"7

L5*?_

ôo
/Ê)
J-oO
O'aoL

l_00"0

JO"CJ

77

AAao )

rìo ñ

41" i-

100,0

7.7 7
'1 t 

^
-7t-o )'l tr

7R

o¿ ic)

48.6

100"0

56"4
''l I l:,

õ"2
2,7

fìtt o

100*0

51" 4

1c0,0

O
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iti-gh prices of livestock (par.ticu_larl¡r cattte) in 1959 j_ncreased. income

f:'on this enteirprise by four percen-b in 1960" Sinitr:rly high prices of steers

a:rd cal-t¡es in L962 increasec. the livestock inco¡ae by th-:ree percent in ilris yeaïo

Tabl-e XIl¡ shov¡s a remarkable increase in the operating expenses ciuring

!957-L964" The cost of production nore than doubfecl l¡ithin eig-Ìrt years. This

increase in the annual farn procu-ction costs is du-e to the el-inin¿rtion or

reductj-on of small enterpri-sesu like etgsp poultry a^nd da-iry and. concentration

on the cattl-e or hog enterprises (laut" iiIII) " Thåt is, the farue::s åre try,-

ing to e-Limina-te the small- enterprises by enlar.gì-ng their business" Besides

i;he hig'h profit inotives, enJ-argement of the catt-Le ¿nd hog enterprises r.¡ith

less eraphasis on growin3 cïops is an attempt to live with r-urpi:ecìictable crop
i

yield.s. -

The fl-uc-i;uations in the net far¡q incone (lante ¡fg) lrere partly due to
crop yield instability anci partly du-e to ihe increase in d.ernand for Ca¡rad.ian

wheat in the foreígn market after 1960. Severe d.rought in 1961 arrd a 'et
spring ín Lg63 reduced crop procluction heavÍly and. the gross income received

d'id not cover the costs of prod.uction d.uring these yearsþ The necessary family
li¡¡ing expenses, in adcJ-iiion, required- arourrcl liJyzOO (tabie XIV) " These J-iving

requirements at everage yielcÌs approxiraately absorbecl the entire net farm

income ín L957 ' The crop fairu::es irr l95l ¿:td L963 gave negative nei f¿rn
incomes. 0n account of this, the farmer.s Ïrc,d to bcrrow apÞroxínatery g5,oJ?

and- $5'8!g respectively in both yeaïs (rarte :JV), o:: d.z:ai+ on their savings,

or l-ive on depreciation reserves included in the total cost of produ-ction as

-Sao Â-nnanr'ììv TTT.:^ :¿! o
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e cepital- cost &1 iol'¡åillcee It appears ihat borrorred rnoney wås used to cor¡er

'ch.e ftmaintensllce l_initt'in 1961 and L963, The net income z.ernaining after

satisfying the necessities for fami.ly li-ving u¡as available for pa;dng incorqe

taxes, debt, expansi-on of the business, better lirring and. sarringsu However,

tlús ba1ance r,ras not sufficient for bu-siness expansion except in 1959 , 1962

and I964u and on the average, each farmer i-nclucled in the sanple bor¡,o¡^¡ed

abou-t Íü1? annually to satisfy the necessities for family living (raute liIV) *

Table XV shows the effects of the crop yield variation on the net fa::m

incone" Án average yield oî L3,9 and 11"5 bushels per acïe in 1961. anù 1965

respectively did not cover the necess.:.ry family expenses in these years. .aJ1

average yield af I9"7 bushel-s (as obtained. in rg57) satisfactorily covered- the

aveÏage family expenses of about {i1rzoo (rauie xrv). That is, the standardized

:, ¡vheat yi-e1d of l-9,7 bushels gave approxinately $5r5OO as the net inco¡ae

(ta¡re xv) " Thus assuming that the necessities for family living required

{$JrlB5 each yea'r during L957-rg6+u ihertstop-lossrtli¡rit in the Carma:r district
was fourteen bushels of r,¡heat. This yi-eld reft nothing for famil¡r riving or
for other puÏ'poses (trigure 10) and on the averagee each farrqer 1ost above

$71 as ihe net farm incone in 1961. fn the L963 crotrt j¡ear the crop yi_eld

was also belov¡ 'chis fstop-loss limiirr. The farra fami lies 1ived. d.uring these

years by making sacrifices i:r ihe level_ of f:mì ]y }iving, by u.sing cash or
grain reserves or by accu¡rulating debts (fanfe f,f) , During I957_L964 ine
v¡heat yieLd trmaintena:rce limitrr for ihirt¡i_five farms i,ras nineteen bushels*

Figure 10 indicates that as soon as the crop.yield. dropped belor,¡ nineteen

bushels oif ell åverage, the farmers in the carman district st¿irted. sacrificing
the level of their stand.ard of living or began increasing debts (ra¡re iiv) "
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Fo:: example, thelrsub-uaitrtenance lini¡tt crop yrelds in 1961 increased. d_ebts

in L962 by lÈ21865 ancl the L963 crop failure increased. the borroriing by lìgr}5g

in 1964" These i:rcreased. ciebtsu like the cost of pro.Juction, irright Ìrave been

used p*rtly for meeting the production and. family exl)enses and. partly to
enlarge the farm business. It is notei'loz'ùhy that the Carman farme::s borrowed.

less uroney (idl,rZe) i-n 1961u th.a:r in t96O and L962 (ranre x-rr) " On the other

hand in 1965 t]:re amot'¡rt of rrroney borroi,red. v¡as moïe than the L96Z and L964 crop

yearso Both years 1961- and Lot63 were poor crop ¡reâ.rse The fourth hypobhesis

GtrÐ i-n Seneral suggests that clebt r,¡ou-lcl- increase in l-oinr income years in
ord-ez'to provide for necessa.ry procìuction and living expenses, Then w¡y a

debt dec¡"ease in 1961 and. not one ín L963? The a¡sr.rer nay be found by observ*

ing the figures for the valu.e of g-r-aiil and- feed and. cash in hand j-n Table IV.

l¡a]:mers in 1961 used their grain reserves and. the cr¡.:'rent balrl< balairce io

cover necessary prod-u-ction and. lirring expenses i,¡ith ¿m ad.clitionaf lÌF5uITg

fro¡: borrowing" In L963 the clebt increased even thor-rgh the far¡aers used. cash

and grain reservess [his is d_ue to the ]_or¡¡est i¡heat yiel-d. peï ä.cl"e over the

eight years oí ihe business operation (raute ;ll) - The wheat yield. per acre

in L963 rras even lower than the 1p61 yield* Due to poor crop productionu flre

farm operating expenses in L96j 'r¡ere nore than the gross farm incorue by over

8Iu732" Tn aclciition, farmers requ"i::eci over $41100 for faririly living ltn L963"

Thus, the net incoile loss d.r,.e to crop failrrre anci ihe necessary f:-:rni lr.r livirig
expenses v¡ere rrore in 1965 than in 1961" Therefore, in order to cover the

net:income -]-oss ancl the farily l-iving expenses, fe-rme-rs not onl¡r used. il:eir
cash and grain reserves but a_lso increasecl- flreir borro,v,rrngs in 1965.

The irheat yielcì, ltnaintenance linittr ind.iceies ihat these ihirty-*fiys
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far:ners cou,lcl stano- a. drop of ¿¡-bou-t sev'enteen percent,4 b"l-ow the 1960 yieldu

itithou-t Lowering their sta-nd-ard. of l-iving" The crop yield of nineieen bushels

per å-c-re a:rd- a1.;proxina'uely 353 acres urd"er crop geve about ,tlr2oo of net farrLr

i-ncore" This i'+as the ttnaintenance LiruLtt for the period. T957-196+" The

nineieen bushel criterion appJ-ies to all farmers regardless of the acreagee

provid-ed thai; the net farm income r,¡as at I east 'ríi rzeo " For examFle, in years

r¡hen the net farm income r,¡as beLow $Jg2OO, farners borroi¡ed ir-loneJre used cash

or grain reserves in orcler to cover farnily expenses (r"ure :iv).

In Figure 10 alt the firnsr business expansion path (saving sched,u-te)

is not a straighi line becau-se of changes in ihe prices and. cropping pattern

during L957*L96+"

4Áo""ug* J,ield in 1960
yield (t! bu.shels) equ-at-s J-B

(zz"e bu.shets)
bushels _ 

ì5-"g
22.8

minu-s the maintenaf,rce limit
x 100 = L6 "Ifr
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I¡*{RI.{ ]I.ECORI ¿}TAI,YSTS

The present chapter analyzes two farn businesses in detail-* ft reveals

s'r,rengths a"rrd weal":lesses of the fa::¡¡ bu,sinesses cltosen,for 'che s,r;udy, The

costs of prod-uction, f;irm íncomes inventory changes and net worihs are cal-cu-*

lated for eight yeårs (lgSl-WA+) ror ea.ch of the f¿r.rms* The maintenance

Levels of net farrn income have been worked out for ilre base year 1960. In
fater seci;ions, linear prog::auraing is u-sed. to caLcu.Late net returns from

d'Ífferent alternative farm plans" AIso the role of business d.iversÍfication

and crop insu::ance in stabilizirrg farn incomes has been compared. for each

case far¡n" In 'che final section the expected, net fana retr;rns frcm d.ifferei:t
alternatives in ¿Lny year (gooci or poor) have been -r.¡orked out" Tables XVI a¡d.

XVII shoi^¡ an a'natomy of the far¡: bu-siness d.uring the eight years of operation" 1

SiruciUre of the Farm Ðusinesses

Yearly fluctuati ons in. the net fa.rm income are nainly due to cha¡ges in
the farn pr:ices a¡d the ueather concìitions, îhough the vrea.ther cond.itions in
the area studied l¡ere fairly nornial in 1958c relatively lovr crop pti"e"2 red.uced.

the net incone in this yeär on Farn A (tante xvl) " Farmer A receivecl over, {ù5¡2oo

rìet i¿çsne in ihe 1961 drou-aht year. This income ria.s the lov¡est d.urinE tlie
eight yeaïs (tgSl*lgi+) of the business operation.

The valu-e of the total fa::'n capital refl-ects the firmrs bu,siness eïpa_i,r,*

lse" 
App"ndix fr/ for a grossarry of te'ns used" in,chis chapter.

2Se" 
App"ndix Vf.
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sion path and. the tend.ency touards en]ar'ging ihe business size" À r'egu-lar

increase in the'l ¿ncl valu"e and. relatively J-ess'ìnvestment in cat'cle d,u-rìng

L957^L964 sliol,¡s the farmerîs tendency toi.rards specialization in crop prod.uc-

t* - - --.--\tion (Table ilrI) " Similarly, a redular increase in the investrqen'ü for

rnach:nery and implencnts j-s d.ue to 6 s6'r}'lementary increase in the l:ld
investment"

Faru liabilities are cLassified. on a time basis. Long tern loans are

taken as five years or overe i-ntermed.j-ate ter¡r loans DS one to four years and

short term loans are taken as less than one yearo The ratter do not aÌlrlear

on }-arrn Ao This ind,ícates that annual farrn receipts have been sufficient to
cover yearl-y farm expenseso Tncreases in the long a-rtd intermediate term

liabilities i/,rere due to increase in machj-nery investment*

ITet worth figures during I957-L964 reflect the financial progress on

the farm" there r'Ias no financial plrogï'ess during L957-L75B, îlr-is r,¡as d-u-e

to ihe d-ecrease in crop inventoryo The farm business had. prog:'essed except

for a slight setback during 1960-1961. Relatively 1or,r prices in 1960 and

extrenely d.ry veather j¡r L961 r,¡ere again the causes cf this recessiono

The asset-liability ra'l,io, operatorrs equity in the business a:rd- the

rate of capital turnover varied gz'eatlo. on Farn .A. during 1957*1964" fhis
variation has been nainly due to the flu,ctuations in the farn jrroduction and-

prices. The rate of capital turnover ind.icates tÌle nrmber of years for a

dol-Lars value of the annual farm prod.uction which cal be invested, d.urinq these

yeârs, for example u ín L963 it was 4.9 (Tabte xvr) " rt shows ì;hat the annual

farm receipts of approximately $ZO¡3Bl in 196J could be invested- for about

five ¡rearso fn other l¡ord-s, if the farrn capital_ and the receipts in L965



119
'remained uJtchall8ed, the far¡r recei,ots of {$2Ort8l lr-ill equal- the air:ru,al- invest*

ment j-n about five years" The ::ate of capital turnover does not indÍcate

farn profit, hor,,rever" fhe lor¡est rate of capÍtal turnover tn L957, can be

interpreted simi-larly"

Tab1e ,TVII provideg the record_ airalysi_s of Farm B, ,rrhich is on an

entirel-y d-iffe¡'ent t¡-pe oÍ' soil- from Farm L. Tearly flu-ctuations in net income

on Faru B are rnainly due to farm produ-ction and price changeso

The net farm incomes in the 1962 crop year i,¡as not enou-gh even to cover

the necessary family living **pur*""5 (g¡rror) on Fa::m n (rairte /,vïï) " lhe

far¡ner night have covereci his living ex,oenses by using bor::oiued capital-u or

gr"ain reseïves or by sacrificing the savin6çs includecL in the per:sonal assets

(faute XVII) . The net farn incoue in the 1961 clroug'ht year i,¡as the thírd
highest during eight yeârs of business operation i:rspite of the lowest yiel¿s

per acïe in this u"ur,4 This ivas d-ue to a higher revel of v¡heat prices in
Ã!96L.' The increased. level of prices in 1961 offered ân onnnrrrrni rr¡ f,6 f,þs

farmer to dispose of his su_rplus grain on the farmo

The farn capital- di.rring I9j7-I964 shoi¡s an uplua_rd. but fluctu_ating trend-n

rnvestnent in cattle and other livestock increased regr.larry from 195?*1960.

Ït dropped relativel;r in 1961 ancL reached. the maxirrmm ín L962, fn Ig63 t¡,e
inr¡estnent in the beef cattle r.r-as only $JOO but in ]1964 it increased to ff2u.sffi^

TSee Tab]e XAïf.
4See Tabl-e XfX,

5$uu Appundix VI.
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The investment jn the l-ivestock enterprises reflects the farmerrs investnent

d-ecisions after a crop failure* In a poor croo yeår or j-n the foll-orring year

the farmer increased- the investro.ent in the beef c¿ttle or other livestock"

For exampleu in 196l- whicir wås a year of crop failrrreu the operator invested-

$;1I ,000 in beef catLle enterl:rise, whi-ch r,¡as the highest amount of investrnent

in cattle during eight yeaïs of bu-siness operation (faUte XVII) " Sinilarly
¡ 'l nr.¡ raoaÅnl frnm ^T^ñe in 'lOÁÃ l(t- ¡-^l -.-. ¡-r1-¿LL ¿rv) r$5r47O) is folLowed. by increased" inr¡estment

in catt'le d.uring 1964- The implication of this increase in livestock invest*

mont i < fhrÈ. l, \uv¡¡u ¿o ur¡auò 1a,) either the farmer expected- a poor crop year in future folloi.¡*

inp'a cz'on f¡ilrre oa (h) ho r.r.ontred fn nnm'nonq:'Lo fnr nrnrr innnrna trv: vì, :G¿r.- v vr \ ul rru lJar uç'^ -CSS by

raising sone livestock in an ì-nfavorable crop yèaTo A sudden increase in

the real estate value after 1960 j.s due to far¡n rentals,

Unlilce Farm Ä, Farm B had no long-terra Ii-abilities" ft shov¡s that the

farmerrs or,rn fund.s and the internediate loans d.urÍng L9j7*1g64 T,r,ere enou-gh to

rent land or to construct buildings fol livestock. Sho::t-tern loans varied.

according to the investment in land. and in the livestock enterpriseso This

ind.icates that yearly net fanir income d-id not cover the feed expanses íor

the livestock and. the seed.u fertil-izer and. the rqiscellarreous expenses for
the c::op enterpriseso In order to neet ihese ye:irly farin expenses the farmer

resorted, to the short term l_oans"

The yearJ-y net riorth figures r+hich reflect the farnrs financial progress

are affectecl mainlSr by the levels of faril prod.uction a:rd- ;orices, annu_al farm

expensesu a-nd the assets and the liabilities. I{ovrever, the negative finarrcial-

progress during L959'L96O and. in l-962 i,¡as d.ue to a relatively lor,r price level

in 1959-1960 and the drought in 1961" Similarly a great v;rriation in the
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asset-liebilitr rc.t'io,,ràs ciue to ihe vuriations in the crop J¡iefds ai1o. prices"

The reason for this variaiion i^ras a proportionateJ-y higher farrir capitat than

íarn ::eceipts in 1957 end relativel;' lesser' farrn capi tal a¡d ì"igher farm

?ênêr_ ta rh ¡ULl
LJVLø

Technical Efficienc.y of the Case f'?rms

The farraerts technicaL abilit¡r ¿uid the degree of effieieni u.se of ihe

farm resou¡ces àre the lcey factors affecting farrr lrroduc'bion. the technical

ability of the farmer is lcflected. in the gross expense ratio, machinery costs

¡nrì 'i nr¡estrnonl: ncr i-m nr"nr¡ori qnro rri âl .l4rq lrf,vçÐuuyrru rJu! ¿a_vr -, yield per ûcre, tielue of prod.r-rction per

inproveil- acre a:rd- tl.re urrits of proiir-rctii'e work per nonth of labor on the far¡il*

Th-is is shot¡n in Tabl es I'il/IIT ancl XTX for both Farms /r. ¿nd. B for the r;eriod

Lg57*1964."

:! lti5h åross ex¡ìense ratio on .Lïar¡r .tre âi1d 'b::e correspontiin3' I ov crop

yielcÌs per acre shor^¡ that this farn failed to all-ocate resources efficientlv
d.uring L957-L964" fn eve::y year except in L959 rhe Ea.oss expense ratio is
above 45 ç'ercen'c anC rea.ches 'r,he cli-uax in 196l (Az"+iû. This agai:r indicates

tlrat the Ì'esotì.rce coubina.tion on thisr farm r,¡as not efficient and rooï.e r,ras

beì-ng si-,ent th¿:r the value of flre fa.::n itrocLr-rctiono À g::oss expense ratio of

about 45 percent r¡oulci ha"ve giveri the ro¿xir¡u¡r re'¿Llrns io this faril,
Comparison of tl:e rnachinerJ¡ inr.estment per acre and the välue of crop

proclu-cti on pelr ¿Lcre i s another 4leasure of farn ef.fliciencyo The -¡¿:lu-e of

crop proclu-ction pel' a.cre r'las higher then the ¡rachinery invertiaent per ac::e

during 1917*196+. This shor,,rs bhat the i¡anu¿il labor saved d-ue to invest¡rent

in machinerlr increa.secl ,che 1¡.bor effici enclr a¡d. the va]ue of ihe farra pr.od_uc*

tion every yearo
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Ti¡nroved Àcres 620
No" of animal unj-ts '5.I
Cost of farrn prod," (lt) jezT3"Iz
Val-ue of farm prod"" (¡l)" 7p21ce.69
fllrnq< pvnorrqa rq*' /'^--.;ío \7b) 75.L
Va1ue of Cat'¡l-e Inv" (ti) 7BO"OO
Value of Hog Inv" (g) JOO"OO
Value of Catl;le Prod.. (¡¡) 55g,OO
Value of Hog Frod. (CI) 167"00
VaLue of Crop Prod, (-Ì) 60665"43
'lI^1"... n.l- ^^.1--l-1^ - ' t"-^^- - 1varøu v! uøuurc ,ùrod./ljii.l-OOInv" 141'BO
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1r-r r,^ ^a' --^^ --- r /- / .\vo¡u-u vr vrvy _Lia.,'d'/Itnp" ac (.jJ IO'74-
i\lclrn" cosi /ïmp. ac. (S) 6.20
l'{chn, Inv"/Tmp" ac. (t¡) '1.42
U" o:[ Prod.. l,ro::k/uLonth of labor L3"4.
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vv¿ ¡¿v¿ v

, /^ \I{heat (Bushels) 25.O
Oats " 44"4.
Barley " tO."O
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rru9 rlá,y \ uvrrÞ/
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Farmer;r kept beef c¿Lttle for th¡ee yearsu R.eturns froln this actiirity

r'¡ere not verJ¡ satisfactoÏy" The r¡alue of ce.ttle ,orodu-ction for a one hund-red

dollar investuent d-r.rring I957-L959 v¿ried fro¡r {,42 to over l}BB per elrnurro

Hogs t'rere raised only in one ye¿ir L951 u and the r"eturn lras over lfi2Ql p-^r .ii100

invested" This rate of return, u¡Iike that fro¡n the beef cattle enterpriseo

r¡rr a rrêr\/ nrnrni ai z,._ --_-*,t96

Tl:-is indicates that further investigation shou-ld be made in the cattle

enterprises in orde:r to find the cau-ses of 'che lor^r retu-r'n to investment" The

problem in this case seems to be of the f¡:.rnerls pr'eference rather th¿¡ of

sizeo Besid.es obta.inirrg a low investrnent retu.i:n fron cet'u]e, the fa::¡oer

r¿ised 'r;lteu for three yêaas and al-though ho¡;l gave e high investment return,

he gave theu u-p after orle yeero Thus thc prob,ìeu of to:r efi'icicrrcy in the

iivestock enterprises is not the roain concerrl of this faruero It ap1:ear:s that

either the farmer hacl no likrng for the ¡rirrticu.lar profitable livestock

enterprise ov he ivanted to use the labor thus sa.ved for custom vrork (Table )iVf) "

The val-ue of crop prod.u-ction per acre varied. froro a.bout Íì12 to over

1132" r:.s can be expected. the reasons for this variation are challqes in the

nrino'lor¡aì onÄ -i¡ the VOlUfng 91'fem nrnrllrn.hinn. Tñ ^--.-i+^ ^+. rr-^ lya !uç ¿ç v vr @rq ¿1r utlç v u¿rus Ul- l- 4au pr uu*u u¿Utro III S¡üJ-l/e OI Ine I Oi'¿ pïLCe

l-evel in 1960 the return per ecre f:rorn cz'ops w¿ìs over i¡27 due to the hig.h

yields per acre@ Thou.gh tlle L963 crop year r^ras verJ¡ simil-ar to tl:e l-96i crop

year so far as -bhe ¡rls1¿* per acl:e are concerned, a high price per. lru.shel due

to the increase in the for"eign ciema¡d for Canad.j-an rqheat :resu1ted in a retu¡n

of about t}28 per ¿ìcreó Crop prodr-rc'cion on Farm -1i iras been:reæln¿.bii¡ efficient

in covering increasing farm costs, except for the J¡eaïs r"¡hen certair: u¡avoid.abl_e

factors sucl: as the i:rices and weatl:e:: red.u-ced. the returns frc::r crops€ But
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fron the Sross expense r¿rtio poini of vier.¡ Farn A suffered from inefficiency:

fa:c;a expenses l"Iere greiter than the value of farn procÌr-rction be,ci¡een I95T ¿nd

L964. Farm A trid not hire any extra labor during L957-Lg64.. l+fl the l-abor

luas su-p;o1ieC by ihe operator hi¡lsel-f or by his feirnily" This far¡a acconpJ-ished

over tl¡elve units (ten hor-rr day) of productive v¡orlc per nonth of available

labo:: in 1960 and over: tl,renty-eig'ht rmiis of prod-uctive -oork per roonth of

available labor ín L964. These l_abor uni-Ls are the standard measuïe of the

directly prod,uctive r¡ork ir¡hich is associated. r,¡ith a. livestock or crop progra-rgs

The farner has been doing su.bstantial custom i,¡ork outsid.e the farrn (Table XVI) .

It api¡ears that farmer j, has been roverworked.! and. perhaps wilt be ove.r:worked,

in the future since fron L962 on rmits of productive v¡ork each ruonth of 1abor

have increased (faut" XWII) o Assi.ming that l-ivestock prices 1ike wheat prices

i'¡ill be reasonably stabl-e in the future, introduction of livestock on this
farm will nOt onlv ninimi.¡.e f]¡ø income losses d.ue to ,rhe crop failures but

also provid.e a well balanced. prod.uctive i,¡orkload an¿ a greater retu.rnn

Table XIX shov¡s the gross expense ratio of production and investnent

on Farm B d.uring 1957-L964- The gross expense ratio vÍas over fifty-three
du-ring the eight years of the bu.siness operation* The yield rrer acïe in the

corresponding years i,¡ere also not high" A con¡;ari-son of the gross expense

ratio a:rd the corresponding crop yierd,s in the sa¡:re year gives a picture of

the resource inefficiencyo For exampleu the gïoss expense ratio in tgl6o gave

a greater ,v-ield. per acre than the higher gross expense ratio experi encecl Ín

the later yearso ft neans thgt the s¡me output can be obia.ined b;r u.sing less

inputs or at a lol,¡er. cost"

Such a high gross expense ratio also refLects the farmeres inabil-itv
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io organiøe his business* For example the fa.nner d.id. not j-nvest money to buy

the rnsnhìnr.q - l¡rrl -l-ha mqa'¡i'^ãTar ^vf¿e uüvl'¿rlçÐe uu-u urrç uovl¿rlsrJ uost per acre uas hiSher th¿n the aechjnerlr

investnent during L957-L96+ except ín L95T " Thrs indica,tes that the farrner

used. old- machines e¡rd. paid a high cost for repairing them" The size of the

farn r,¡as unchanged d.uri:rg I957-L964, Th*Ls shows that a hip.h ,'ross expense

ratio Íïas due to the farmerls inabil-ity to organíze and operate the farra

efficiently. Red.uetion in the g:ross expense ratio nay be brought by replacing

the old. nachinery by the nel/¡ one, ancl introdu-e ing ihe hop, program on the farn

whichr assun-ing the prices renaíned reasonably constant, v.roulcÌ give as Ïr-igh

a return to the investment as i,ras obtained. in 1958.

The beef cat'ule entcrprigê appears to be iveai< on lì'arm B* The val-ue of

cattle produc'cion per Í$1C0 investment i,¡as not sufficient to cover the cost

of cattle production except for the year I957o In faci, in L962, flris enter*

prise gave a loss of S1"49 per õ100 ilvestroent (talte XIX) " Given proper care

beef cattle nay be replaced by hogs r¿¡hich would give hÍgher retruns irr

¡nn irrna*i ¡¡ -.-l *-1^uurlJulru uJ-ult v,'l_ r,It crollsa

On Farm B the available famlIy l-abor luas sufficient for the farn ente¡:*

prises" Iilore units of proclu-ctive work per rnonth of l-abor are accompa:ried by

a higher value of l-ivestock production each $earo Thj-s indicates that the

operatorrs prod-uctive labor got more empJ-o¡ruent in assocj-ation r¡¡Ígr a crop

and- l-ivestock enterprise* The present l-abor enplo¡ruent seems to be r,¡ell

bala"nced- and. if the f¿Lrmer carries on th:Ls pïogt'am higher retu¡ns from the

crops and. livestock enterprises nay be expected in the futureo

Produ-ction Assets a:rd. the t[s_-t flaqn Income

Table I'X shot'¡s the amount of farm capital investment r"equ"ired to gener"ate



128

one d.oll-ar of the nei i¡co¡,re on Fat"m A. The proportion oí farn incoirre need-ecÌ

to cover cash expenses vaiies rr'ith the farn cai¡ital- investnent" ln 196l- an¿

L961 t the cepital i-rrvestmeu-b required. to prod.r-rce one clol-Iar of net inco¡re

lJas ovelr eleven do]lars air.d ,rras higher thal an¡' other crop yearø This r,¿as

d.i-'.e to lot, cr-op yields p€r ecre in these years cornparei- r¡j-th o'bher crop years

/^.- .*----\iïabl-e XVIII). The arnou-nt of cash or gross farm j-ncome requ,ired. io cover the

production expenses ..ras al-so highcr in the i:oor yierd or príce Jrears tÌ:an the

nornal- yeårss For exar-tp1eu the farm incorre spent to cover. ilre farrn cxpenses

r ¡¡' ñ-4 . -^^4tras over 66:)0, 73ib ard 5Bíi in l95Eu 196I a:rd. ]96j respectivel¡. i;nd a hjgh

(otu" 5E,ú,Q percen'bage of the farm incoroe r1¡as sirent io cover ihese eïpensese

It indj,ca.tes tl:at a poor ,orice or ;,"ield year brings ;i mu-ch gr.eater tlrre¿.t of

I oss ¡:rd- b.intcr:u:;otcy than a norm¿ll yei'.r 'rrlthou-t the i¡eatl:ier o:: prÍce hazards,

Table ,VI shov¡s the production a.ssets and the ne'; farn income on Farm

Bu The amount of capital- investneni required. to generate one dollas of the

net income varied from over l}8 to over {jj21 d.uriirg I957^L964." Thou-gh 196I and.

L963 were relatively loi'r crop yealrs a-nd l-958 l.Jas a loi¡ price J¡eà_lr, the ¡¡ro,;nt

of capi';al investuent reo,uir:ecL to genere,te one dollai: of the net farm income

trras or/er f}Bu {i6 a:rd $7 respectively" r'c shor,¡s th¿.t urrcertaintl' of crop

prod-u,ction ar.nd pL:ices did not affect Farin B in these.Fears, Unlj-ke Fa¡m Au

the capital requirer:Lent rças not high during the 1o-r'¡ prod.u-c'uion and ;ori ce years

on Farm llo Holre¡¡ere a cu:nr.lative effect of 1958, 196l and 1965 irears r^/as

shor"rn in the subsequent J¡ears , L959, 1962 and 1964 (Table ;'JlI) . In these years

a hi3'her capital investuent ihao the prccecling ¡'s¿¡ r,ras rec,u_i::ed io genera.te

one dollar of the net farn incomeo SirnilarrJ-y.,'chough grcss far¡q incones

required to cover the c¿rsh expenses during 1958, 195I a-ircl L963 vere relatively
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lor,'¡ery the cu-nu1¡:,.tive effect o:i Lirc lor:' rrrice and-.pi:oduciion Jrears rças shol¡n

by a iligh cash expense a.nd-'tlte to'r;ai.faru rece'i pts ra'i;ios in the subseo,uent

yeârs" The inplic¡.'uiolts of this fact are th¿¿t a poo-r.price or yield- ye¿ì,rt r.nåJ¡

not necessai:iJ-y ¡¡a.ke the farmer'¡:ore vulnerable to yield or incone losses in
1;he sa:ne yeår, bu-t a nucJr gre":.te:: th::eat of -r oss e.nd. ba¡r<rui;'ucy raight come

i-n 'uhe foll-or.ring yearo

Tabl-es ]lX a:rd. 1-\I call for sonre planning str:ategies. IIow cio farners

meet 'chese grorr¡ing risks? Hor.¡ ¿o ihey cover the rapid increase in in,,ru_ts ancì_

capi-ia!- investnents? The ansl","er to tÌrese.proìrle:as is provided by the farrnersr,

nlanagelìlel:lt or plannins- a.ctivities* lhe farnerrs erperience wíth diversificaiion

a¡cl the c:r'op insucan"" (di"cussecl Lr:ter) ir¡ill tell hoi.r to neet tÌ:ese corrtingen*

cies' Tables ffi and,liXI support the fourth hypothesis iihich asserts ihat the

::i sls of income loss i.ncreases tr¡iren the gr:ea'cer ¡,rroirortion of iniruts a::e

p-r-:rchasec. in tire forn of capi'cal ínvest¡uent to generate flre incoroe,

The l[aintenance Lirn-its

Thj-s section discusses the maintenarice limi'r;s of 'che crop yíelds p.nd.

the net farn inco¡ne on eacil" of the farms" Thertr¡.aintenance iimi,csrf lrere

cal-culated for the base J¡ear L960 orr the basis of actu-al crop yielcis a:rd prices

received. br¡ the fa¡:mers cluring that ¡rs¿¡" The crop procLu.cti on a-ird prices were

converted into a cojnaon unit of a hu¡dredi,reight sc that the naintenallce linits
of crop yie1d are in hund-red-i"¡eight per acreo The actu.al feirtily expen.ses and

the cos-bs of crop proâu.ction durin3' 1!60 irere used to d-efíne the mainterÌance

and tire stop-loss limit of the crop prod_uction* ,Iable )iLTf sho,.,¡s average

incomes, crop yiel-ds and- r,r¿rintenance linits on both the fa::¡rs in l_960.

The postponement of certain fa-rm expenses in one yeâr leaves ¡gore üoney
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rì.cres u:räer cro,os

Gross incone from cropsa-

'Iot¿rl- cost of the crop prociu-ctionb
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t*Ïn calculating the gross incone for Far"rn As an average c::op lrrice of'i'\5"3o per citt eild average crop yield cf 10"8 "*t få" âcre l,reïe Llsedo The grossincorae for Farm B 'çias ca-Lcula.ted at the price or iie"45 per cl.rt and an aver.agecrop y-ield of 8,4 ci.¡t.

b"Toial cost of farm production incrudes fixed. ancl variabre expenseso Tlrefor¡ner incl-udeç depleciation on build.irgs and. rnachinery, taxes an¿ interest"1'he latter includes l:ired labor¡ fa.rn machjneï,)r eps¡aiing cos,r;u seed-, conrnercíali'ertllizer, pesiicides a:rcL other crop expenseso

- "Postponabre expenses are the pa-rrt of the f'xed expensesd'epreciation on na.crrineriesu br-iirdings and 'r;he in'Le::est on flre
J-'The total fa¡lily expenses on Farm B,¡ere l 6el6O"BB in 1960,auorurt of [iJr000.OO r^ras deducted fror¡ t]re original fa¡lj_lir expensesf¿r::mer spent approxinately {}f uOoo*oo for the non-farm used



1V2

t^ -. ",."--\l'lable ;"XIIJ for bu.síiress expansion th¿:n ',;iiirou:t any posi'ouenenio .T{onever,

this depends on tire l-ulnerabilit-v* of the businessn

fn fable y'iIII the effect of t-he variable crop yi elds on both the farns

have been analysed" This is based on the assuaption tirat the cropuing progran

and. the production costs are about the same iuhettrer crop yields tu,r,n out io

ho *r,¡n n¡ fr.ra'¡*r' hr.¡r.1rorl.-'oì -l^+ ..^ri.w]crf.eq.we].6nr per acre,

Ilith a crop yield- of tl'io to for:r hwrdredt,iei8.ht per acre ltarn 1 gets

negatirre net fai:¡a incomepFar:l E is more affected. than Farm Au and. gets negative

net farn inco;le 'rith a. crop yielC of tr'¡o to about nine hund.redvreight per acreo

f iitìr ]-ho ê-n^r1 rriold r,n-nrn-i'',ota'l -, 5.4 a¡rci 10"l- huilrlredi"te-iplri ner ¡n,.o .l..rr-,r^7-
---f J vvLJ )4'T ar\¿ ¿vo¿ l¡4lqrvuHv¡6lrv }/sr €\/l_'c:9 Ia_L-1Ll{jlS

A ¿:rLd B are left rvith a net income of $1,877 and. fl897 "*=nuctivel¡r. Tìhese

rret incoues r'¿ould not cover the fa:nilir expenses even for one yeaï on l¡arm .[

a:rd. four uonths on Ï'arm B' iit the actual cost and prices in 1950, the ,,=*on-

sacrifice }irnitil for Farms A and B is 4*4 and_ 9.6 hwrdred.vreighi respectively.

¡\t these yielcls per acre, botlt the farms just break even, leaving prectically

nothing for the fatily expenses or the business expansion" The rrmaintenênce

limittt of crop ¡-ie1C. peï acre is 5"5 a¡d- 11"6 hu¡rdrecil.reight for farners ¿

and B respectivel-y" These yields give net incomes of approzimately ',tzro53

ancl l}JsU5, i'rhich just covers the f;rmily living expenses of Farms 1i and B

¡aq-na¡ ì-ì ¡¡a'i ¡¡v¿ v v¿!/ o

Figrrr:es Il- and l-2 shoi,¡ that as soon às the crop yields dro3r below the

¡laintenance l-init- s:nr.i-Finos 'in the fadly J-iving expenses an¿ cons,¡mtion

d-ebts begin' I{owever, regarding the naintenance lirdt, Farm 4,,,¡hich is on ihe

:il-tona Fine Loam soils has a greater ad-varitage tha¡ Farn B i,rhich is on the

Osborne Clay soils" Farm A ca¡ stand a forty--nine percent below average yielci
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SÎOP JÅCRIT]C]] ÀI].J

ÎÂBIE XXTI]

TIntr I'LÀI¡ITEN-¿i\ÍCE tTijifTS 0i¡ CROP ?io.O¡UCTIOt'ü

1960 :iT lfF,q'lTRllNT CROP YIELDS

Crop .Procluc-
{:ì nrr /o^-o /^,.'.l-\v \vyv u/

Net Tncome
( rt)

after ded.uct-
^.-.^^--^^ /¡r\çÅfrulrÞç¡j \(Èrl

ldet
i n.q

fncome
ï âllrt | 1¡

Farm A Far¡r B Farm A Farn B Farm A I'arn B

20% of aveïage Zoz

3Ai6 of average 5.3
ç,¡q/^ ^+/v/v v! @vçro5ç 5"4

60% of average 6"5

70% of average 7.7
3O|i/" of average 8"7

IAO% of aver¿rge lO"B

L2U74 of average T3.O

L7O% oÍ average LA.,L

!!9"É "l average 15.1
.Jrul'o o1 avel:ese 16.2llsJ:nn-qrn-i fi nÁ

liriritl! of crop yield.s
c\,¡íÍ/ acre 4,4

rrmaintenance limittt
of crop yietd.:

C\¡II/ ACTe

1nIa/ -)sllZoYL

2,6 -l_rBJO,86

4.,2 ruB76.69

5'L =2 
'BLB"I4

5"9 5,917 "34

6"7 7,702.8+

Bo4 rL,4ro"1g
10.1 L5 u2g4.4g

1i,0 T7,236"54

LruT 19,oo2.04
L2,6 20,944^Og

9"6 119"19

5"5 1l-"6 2uO53.24

11 
^a^ ^--rr eÕo¿ øY)

'L0 1495.85
* B?065"43

a a^^ -ùv9vJvo/)

- Ã l.RZ'rc
/ ,ae/ c L)

* 4,267 "93

- I,685"63
896"67

2 0263"77

i,327 "O74,694.r7

L37 "r7

5,L75 "L7

*5 uB09,2r
*5 uB67 "L6

L5g"6L

L,782"4+
'i r9ol-"a4

5 ,666 "5+

9,574 "Og
l-3,258"19

L5,20O"24

16,965,'74
LB,gO7 "79

*r5 ro21"Br
*L31656^7r

-L!s226"1I
* 9,859"2L

- Bu644.oL

- 7,428"8L
* 4.r846"5t

^ ^a 
a 

^1- ¿e¿o+ø¿.L

- E97.11-

166"L9
r,533.29

L6"94 l.4,29

I r n p ^".,+\ ".,¡ +u ^,.tr\-/oo ct¡{u/ r'¡¿r,¡rou.t lor'rering the stand.ard of }iv-ing, i^¡hereas Farn B ce-nnoï coveï

even the necessary falily expenses r^rith the average yield- (s"+ 
"r,*) per acreø

The average yield of B-4 hund.red.¡,¡eight pe'acre incurs a loss of over ÍI1 ,685"

Th-ls drop in the a\¡erage crop production can be expecteci to occur in nore than

half of r,he 37 yeur (t926-rg6Ð period? At an eight¡r pe:rcent loss in the crop

r)ee Appendl-x Vo
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yieJ-ds Farm .{ tras $5 u666 f or" the bu.siness expansion o:: as savings, but Farn B

lacks over .j7r1f00 to cover even ihe fa"mily expensesø

Resul-ts ¿nll firteruretations of Linear F¡oErarmin g .conpqlstionÊ.

Äs nentioned- in Chapter V, five different cïop progrårns r¡reïe consid"e¡ed-

on each case farnu';n-th or'¡¡ithout different lirrestocl< enter.prises" To faci'ti*
tate the anal¡rsis of the inpaci of rurcert¿:'in crop yields on the farm br-rsiness,

the resul-ts of l-inear i:rogranrning analysis have been suma,rizeð- in the succeed.ins

t¡hl oq qor¡¡-nrialvsvJUÐ ,)s!Çrr o ug-Lyo

As far as possibJ-e all the ::esu-lts su.pplied, b¡r the conputer fo:r each

plan have been sumr:arir.eô- in v¡-rious i;abl-es in 'l;lris section" Results of the

linea:: 'pr'ogran¡rjtrg ,anarysis are ;uyresentecL in the follo,¡iing order;

(t) A sr-rmar¡r of the resnl-ts obtainecl froür c::o¡: fa:::ling (rrritl:.out livestock;

enter.crises) on both the ca.se f¿rns r,¡ith actu-al- and norrnatized crop yields,
(z) Srailnary of the results obtained frorn diversified farrning (r,rith crops irnd.

l-ivestock enternrises) uith the actual- ¿urd normalizecl crop yields.

3) Cornparison of the r:esults supplied bJ, the computer on Farms A and B,

i¿ith anC r,;ithout livestoclc enterprises.

(+) ,{ sr.mnary of the resul-ts obtained. from crop insurance on both the farmso

(¡) co'parison of the resu-lts obtained. f::om crop insura'ce ancì diversification
on both the farmso

(e) Îhe imptÍcations of ihe resurl-is with respeci to crop insr-r.ra¡.ce ¡rnd

¡:liversification in the farmers¡ d-ecision r:raking to cove:: the maintenÐrrce

l_iuit in the event of crop failu¡:e.

,Summary of the Resi-i1'us*-þp Far+rng

Results in Tabl"e ,L\lV sho-,¡ the net farm :retu-¡,ns f::om croljs on each c¿se
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fårrtLo Far¡ner A wou-l-d h¿..ve recejved- hi¡,.Ìier ì-etÌr?'ns; than f¿.ru.er B u:rd.er th.e

normal- as we]l as u.::der ihe pooi: crop;is¿¡s" This is partly bec¿;use of il:e

cli ffcrences in so-i I -Êorfi I i i:i¡ nnr'l partly o-u-e to the sequ.ences follovted. on -botli

T:|B]- irXïV

Sll-l['i¡rì.Y 0l¡ 'IiE ]',ET CROP R.ÍlTljfÌi[S 0i[

CÀSl! ¡'.rijï\is Iit] TIIPJ.{S 0F Ti'tE 1960 CROP yIEtDS

IIET IJROP RETURiilS (ü\)

Actual Crorr Yiel-ds l¡lorua.lized. Crop Yiel-C.s ?ã Red.uction Du_e to the
-ì n ly{Ju in 196l- I Uh I dr^ìr 

^'¡1f 
@

¿/v¿ qf

LBr5L2.76

L2|BLB,65

n õn^ --t9vtJøvJ

2,27L"OO

E:'7 A
) l6a

82-2

D
ruet neturnl ln t?eO - U X tOOI{et Retr;Lrns j:r 1960

the farms, for exa'aple, Farm À nas ïecomrnencled. to grot^r sugar beets r.¡]rer.eas Brs

crop rotations could not includ-e sugar beets due to the urrsuitability of the

soil-. Farm Á invested over $22rC00 'co get a net crop return of approxim-tely

{i1Su515 in 1960, whereas Farm B invested over ¡ì16,000 to get a net retusn of

over ftj12r00O" I'arrn A invested abou.t {i24sOOO'Lo get a net r"eturn of g7r88O in

196L" Fariri B invested. approzimatel-y tìre såme aLrrouïtt of capital as in t96Ou

to obta.ín #2r27L as the net crop retw'n in l-96i-. This shor,¡s that the r.:ncertain

cro,o yielcls do not brinp; a. reci:-cticn j-n the proc,u.ction costs, rathe:: they

increase the costs and n¿ilre the fa.rner more ¡ru]nerabLe to l¡ea'cher ltazardso
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T¿-rble lXi,r shoiis a co:01:arison of Lhe aciju-sted-r net ret'r-rrns (net farm

ì.^^r.o\ f¡nm I-i na¡,.avuue/, rrvu ¿¿irsä.r prograruÌning ancl the net ferm income fron the recorùs anal¡rgig"

Farn A by'his ol^in pl-en received ove'r ffio9OO a¡d iülr2oo as the net fa.rrr incomes

in 1960 ä11d" 196I .r:espectively- Hor,rever, ihe prograrnrned- net farn incomes äl:e

hig'her than the actual incones in both i¡earss Thj-s d.ifference again is due to

+Lô ^-^- -^l-..+; r-^.r f^-^:i¡Jrre ul'uir r'oLeLl-orls Slr,gfjes1;e(j- lot: I''ar]-rì Au For exanpleu Farn A d.id_ not grOlv

f:iBiD XXV

coi\iPJiìIs0i,tr 0.r¡ ]\Eî F,¡.R:,,1i IlfCOttiIS DE,ÌIV¡IÐ Fiì01,{ T}It ltECOlÐ

A¡]AIT,SIS ,i[\D LINI]iR Fiì0GLAl.t'1Iì{e ÐT.rRIi\-G t96O AI,ID l_96I

I\TET tr l-i R i.i r lI c c) j\,i E s (fi')

tr'AÏl'i

P"ECOR, }trLi],TSIS i'.'flF:ì /\Ð -:)Þnarl) /i 1iil' -TT\T^
!!¿{]$JL _ ¿\Vu¿l4'd'lrllU

- - Year Year -

196a 1.96r 196A 1961

Straight Crops a.nd Straight Crops and.
Crops I:ivestock Crops Ï¡i-vestock

5,93+.45 5e229"68 l-5,3o5'36 L9,559"06 +'g3r"LB T,r|,}.z5

4,208,89 6,97t,ie 7O,961"rs9 L3,O4O,B-l LB7.99 7 sgj6-r1
x
Source: Tables XVI and XVfI" Net farm incomes shown in the farm record

il1¿lysis include income fron crops and tivestock enterrrriseso Because of çrejoint costs of ¡rroducticn these net farm incornes h¿i.ve not been se-l:araiecL fro¡q
crop ünd l-ivestock enterprises. ¡inear progr:a.:nming ana.l-ysis cloes not encou:rterthis difficul'cy"

A

B

n
'Tn order to have a val-icl- coupari son of the net f arm incomes froru linea.r

programming and the record-.analysis five perccnt clepreci-ation on n¿¿cì;ir:.ery in*
vestment in 1960 a:rd 1961- (taUtes l(Vf ¿nd. XVII) a:rd the overh.ea.d. costs in these
1IÊÉr?S T¡iêY¡ê d orìrrnl-,a¡l ffnm thrr -ôt-ôøâìnl¡êrì êTnn roirrrrJvcrù 7's¿v usuLruuçç: r¿uu uils ¿u.l-uð¿.ryu¿ v¿vp ¡uuurlso thiS ad-jUSt¡1gtft Of the
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'l^^^¿^ j* L-:^ ^^+.,-ì -1.----..f .l¡- noitlr¡=i^ rliI ha fo] .ln;., r qr¡qfo,;r:J:-.i Ê rr^ììÐuódr uvvuÈ ¿11 ¡tIÞ eçuu-a rúru ¡-rJøf, ¡rü!uwr u-Lu lt-_ ,. * *r__-..-juIU UILII'

prograïq Since his land. r.res su.itabie for this crop a-rìd his fa.r:l was locatecl-

ilear the l.ianitoba Su¡.;::r Cornpen¡' in )ärr--'.ipcg'e lr.€ r¡as åbl-e to get a contract to

6rotr' thi-s croJ* SbgEr beets, thereforee iias inclu-Cei- in the recorír'.ended- crop

roiationso Reipeseed v;as also includ.ecì in his crop progranrsu though farner ¿\

did rot gro'"r iìris crop ar.rring I957-L964. The fin¿l_ linear programming soluticn
Õ

shor'¡ed. ihat dr-,ring 1960, srì.gar beets coulC have contributed $Ir440" to the net
ô

faz'm r:eturns a-td- i-n 1961 it could ha-ve given over {}l- rl)Oa as the net f¿r¡r reti.¡rns"

Rapeseed- i.ias si:ril-arJ-y ce-]crilated ¿s potential-ly contrib'urting #21232 to the 1960

net farn rettr.:rnso

linear progra.:rrníng' ana,J-ysis on Fari"n :i showecl that the farmer coul-d hai¡e

obt¿.incd the nei c::op retr.u:ns (Tabie &iïv) by groidn¿^ uheatu oats, barteyo f1ax,

retrrrns is b¿.sed on the assutption'chat case f¡rms used the erisiing nachineries
on their f¿::¡ns and hired those u¿rchines v¡hich nere not or'¿-rÌêd- b]' them" The
¡,-lìr,c,i:¿r-no1- -.r-*-ry¡S frOm CrOpS ¿rrC Sltol.,ril in thc fOl .lorri rr.c f¡.þlp"u ùt:v vì,lt !r1 u:tÉ I v¿¿v ir¿¡¡¡J uaúLv o

Far¡n A Farn L
Year Year

I q60 I q6'l I C6ô I qÁl
4r-¿ LJv- ¿Jv\t L /v!

¿l ¿1r dÌ, di.ri? {, u dD

\B'5I2.76 7 yB79,B's 12r818,65 2,27L,AONet Returns from Crops
* Jfi ð-epxeciation oil i¡.chrro invo
- over"head costs

cÊÁ 1^ 1 
^^A 

Ãtr,Jet a¿J ¿tvv-1-ov/

2'22L,25 1u91i4,.00
500,99 437 "2.sL";54"07 L,64.5 "76

,^*,.ìâìic I iî^i_4ucjuÈ UVU f!ç U -Lg Uu-lflÐ \llu U\1'!t-øl ì h^^r¡ô l¿ (rj. ¡:: !]f v vu! / o L5 ,=;A5 "36 1+ ec)3l "LB LO ,963 .59 lQ7 00

Ê-2r4AA ci'¡t* x 1i}0.50

q-2u273 cr'¡t, x íj0,60

{$lÍ44.0.00

lhr =a- ^^,r:Ieror"rru
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Tå.peseed.e slmfl-owêrs ¿',lld slr,g-¿ìr'beeis" The net returns of above SIBTOOO shou-l-d

have been i:eceived by selring Lzao, E33, i,ll.B, 55gu :_ro58, 60g and_ zr4oe

hund.redueight of su-rrflov¡ers, oa-bs, barley, ra{.r€s€ecle ,;,iheat, flax a.nd sugar

beets" The fa.rmer cou.lC. have received ove:: {ijTrOOO as the net returns in L96I

by grorving ruhe¿'t, oats:nd. sugar beets" rn 1960, only 120 hours of ,uhe spring

l-¿rbor and" J0 hours of ihe suiuneï' I¿;bor woi,rli, hi:ve J:een necessary for these

crops" thus ¿'n excess of 640 l¿¿bor houvs in the s*oring anù Alro hou-rs in the

sllrûaer could have been etiployecl fo-i' oiller irroductir¡e i,rork on the fa¡r¡" or in
off faru ernploy-raent" Similarly in 1961, the fanaer cou-Ia- h¿.¡¡e nad-e rise of

the spring and- sunmer labor:o

Irarm B coulc- ha.ve received the net crop returns (f"ilt" ;iiiI'/) in 1960

a¡d. -l-961- by grovring uhea.tu oa.ts, barle¡r ancì rapeseeC" B.rt the net farn income

based on hi-s oi'rn pl-a-rr ,¡a-s I or¡e:: tira-n the progra:rned incor¡e in 1960 and higher than

the prograrrr:red income in 1961 (taAle - V) " The reasons for the difference in
1960 incone are sirnilar to those on Farn A* Iarn B g-r'el,i clnly four and -b'.¡o

crops respectively in 1960 and f961 (Table XIX)" This crop progran conbined.,,iith
'livestoclc gave';he net income of over lil4r2oo in 1960, Howeveru the.orogramruecl

net incomê trrps higher than the actual (talte X,T/) becau.se four a,ictitional crops

irarle;r, rapeseed, cl-overseed. ancl tinothyseed. lrere includ.eci in the suggested.

crop prog'râmsê Ti:e progrpmrnecl net farm-i ncome in 1961 uas appl.oj.imately $188,

r"¡hereas ihe net income b¿Lsed on the farmerrs or^m pla.n i.ras over Íi6u9OC (fa¡te

T-Il/). The ans,rie::s to the ques-Lion iuh¡, ¡L" net -i ncome basecl on the record

anal¡rsis r'ras higher than the 1:rogramrned income in l-961 arer (") tn" p::ices

used for the 196I programmed incone were those of' 1960, (u) narro B in his or¡n

plarning not onl)'received. highe:: prices.in 1961 bu-t also d.is;oosed. of his su.rplus.,
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'""--i- ^L^^''' /rn'rr-r? lf\rI]) e Ð-rfi (c) ttr" l-ivcs'uock en-lcrprise con'r,ributed ove::óL ALIL Þ UVV¡! \ rOrJi

$19r80C to the g:'oss -income ¡r¡hereas the p::ograr¡med incone did not includ.e

-,r-, li-,-^-]-^^t- ..,,i.. l^.- -¡-nr\
¿hlJ Ilves LOcK aL: L;l-Vl-Ïl-eS \'-llJ.ÐJ-e j\:'rV/ 

"

ôn fit,,nrn A {-ha orr-ni zlc :n¡l qltmmoi^ I ¡ nor. :rl on¡ '.¡ +.lr +l'.â ^ini +Ðl ro¡lti rr=-Vfl ¡(aAU J, ul¿v ipr¿l¡ó 4r¡u É-_-v*

nents e needed to 5ror.r iiheat, o¡Ìts o bi:rley and rapeseed r,Jere trractically the same

in 1960 a¡d 196l-" Crop prod.uctio;: requ-ired 78 hours of the spring' l-abor ¿rnd 511

honrs of the sunner laboro Thus ¿r surplus of 762 hou¡s in the sprins Ðnd 229

hours in the sulrrer couLd have been u-secl for some other productive purpose on

Farm B,

Earm B rr¿s J.i!¡er;1, a.ffected. by the 1961 iLrough-t, lï-s crou returns in

J:hi q r¡o¡r. 1.'¡¡¿: 1.prlrrnorl lrr¡ n¡ra tJrcn Q? na-nanÈ r.rtrrarggg Ai S f etU_ifns l{g:re lOWef edurlrs JUa¿ vvr¿vg

by more t|h¿tt 57 Ðercent (taUt" TIJV) " Farm B in 1961 coul-cl irot have covered

his artrual maintenance expenses of about liilr200 even by follor,uing tlr,e recommended.

crop rorùa.tions, The recoällended. croll sec¡rences on Farü A r,¿ou1d- harre gitren

sufficient net farm income even in the drought year of 1961-" Ás p.reviously

nentioned-, the reason for this recLuction of the cro.o returns in 1961 is the

difference in the soil fertility, Farm A is on Altona F:-ne Loam soils l¡hereas

Farm B is located on Osborne Clay soils ¡,¡h-ich are inferior to the Fine loams*

Sllrn;¡¡r¡¡ nf 'llro ?e-r'l +---- l'ìi .'^r-ì fj nrì 11¡rmi nc--^- --JÈq¿ þù--v¿vçt ù¿r!E*

Table X-$II shows the net farn returns frora diversificatíon r^rith the 1960

¡nd 106l ernr' rriqffls on eacli case fårm* Farn.A. Cou,ld. have receiveci lì19r559

as the net f¿rm returns had he dj-versified. his farrn in 1960 anrt a net farm

¡arrr-n n.F c':T rtrÊ in 1961, Onl¡,6ns l-ivestock activiiy, out of 12 a,opes.recl inv¿ q¡t g¿lv

the program. This was the feeder hog enterprise wi-ih no feed mill-" The farmer

could have recej,ved over $191500 as the nct farm retrr-rns by raisi-ng 76 feeder
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,Jt[/ilflA¡Y

TABL]tr }JI/T

0l¡ Ti-itr l{ET F.illlf RETII-iìi\l,S liìO}i DIV.UiÐ,SIFICATIOÌi

Ii[ TERi.tS 0]' TIIE 1960 CROF YIiIIJÐS

I!'E T }.ÀR}.I R]ìTUR rir s (s)

Fl$l'I /ì-^- \r; ^f ¡ -. -'- 1 ^r^v'u L) 1_,_eJus J-11 t_you

l\r^_nmD I I tô^¡ I !-¡^T\
¿ìvr4a:¿4vv, vrv}/

Yields ín 1961

..t _
,/r tteductl On .l-¡Je tO
the 1961 Drou,ght

A

B

L91559,06

L3rO4O"87

| 9LJeOLJ

7 cìRÁ ra
| 9 JevêLe

oJo¿!

----Æ--æ::===:
hogs, and by selling 73ou t¡,Lîoe TBje j,ar6e Tlr- arrd- rro39 hu¡dred.weight of

rapeseeil", r,rheat, flaxu suvrflowers, oats and. barley respectivel¡ro The net

farm returns of $19,559 requ-irecì. 12j houvs of the spïing labor, i9 anù 5oo hou::s

of the su]lmer and winter" Labor respec'uively with lîiJg r47B of operating cap1tat ¿r¡d,

$17 1999 of the long-term capital for the hog bar"n. Th.u.s surplus Labor ci¿ring

the spriiigp surÌleru felll ¿ncl r.nnter vtas 637, +ZL, 57O and- 2lO hours respectiirsly.

The ope:rating capitaL saved. '¡¡or-rl-cl have been lî91966 and l,Ë2u0Ol wou-l<i have been

saved- from the fixed ce-pital" These resu,l-ts again show the existence of the

surplus labor on Fa.rm i.o

Farmer A cou-ld have received- $71158 as the net farn retu¡:ns in 196In h¿d

he diversified his farm business* This retu:'û lroulcl have been obtainecl. bv

:raising 55 year'lings -r,rithout silage idth a gain of 2,5 pounds in the body

'rreight and- by raising 258 feed.er hogs i,rith no feed niil* It is inter.estins to

note that no gz'ain selJ-ing acti-vity appeared in the fj.nal pr.ogràmo rlig'h returns

from livestock p:i:ogl'a.ms conpared sith the low retr.rns from the 196I crop rctations
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lv¡i th nôr¡nr] i zêd ' '' \::vruür!/ruu )rieldsj is the reason for g:rain sel-liitg activities not ajlpeaï-

ing i-n the final- solution, The crops óToi\rn acted as ìnl)uts for the li¡¡estock

enterprises. Tbis fincting justifies tLre rlssÆption imi:licii tl:roir-¡åou.t the

i.'¡ho1e stucly" That is L,¡der the condition of instu.Ìrle c::op ¡rield.s the farruer

is interested in nj:rin:izing the rrrobability of bairkru,ptc¡r and. diversificatÍon

acts as a rrsa.fegua-r"dìt iri a roor crop year like l96t- lis a coi:olÌary, tire

h-ne¿;r progr¡rn'ning technique used- in this stu.d.y also supposed that f¿rroer /r

i'¡oulcl be in-berestecl in ¡uiniinizing the va.riance of incoue not only in a poor

/rorr\ l^,,+ - ^--r^.--^ i-^ r^i^. ¡.--.--i, 1r'lurvp Jear \ryu-Ll bu-t pe"ìtaps in lris fu::ming c,-.reeror" Since i;lf¿rvorablc ou_t-

cotr'es in a single year loa¡r þ¿11l,yupt the fa,r"me:: çr¡ith l-itiLe capit:il or, l_or,r

11
s,^1uitg"' he inight diversify in ord-er to íncrease Lhe che-rrce thai tu¿h j.ncosre

a.s i'¡ell ¿¡.s l-oli inco¡re (tabte jl''r/I) might be realizecl" IIere i,he loeic used

can be th¿¿t of siinpling theor;z r¡¡iie::e it is ]cnolrrn th¿_t as the nu.mber of obse:r-

vations d-rarrra. fro::l a sing'le;oopuJ-nitìon is lnc::eased, the vari¿Ltrce r,¡ill decrease"

fn the drought ye¿ir of 1961u Fa.rm ¿ mig'ht have sirirply vieviecl d,iffer.ent enteï*

prises (crops ancl livestoclc) :Ls if they v¿e:re cì_ifferent observations d-rarrn

froro a single observ¿it:Lons of io"oru".12 The livestock enterprises recluired

360 and- 60 hou,rs of the spring and sunmer la.bor respectively, The operating

4^lV^'-See TabLc XXIX"

11If f,"ttur A would have d.ecided. to pay even internediate term loals
from his net f¿¿rm incone during L957*L964 he r"¡oulcl. have become bankrupt i1
1958 and, 1961' r\lso he ¡¡ouLti not have covered the necessary fanily livíng
expenses in 1958¡ 1960, l-96t- and in 1963" See Table ]I\["

4^
'*S:urpling'Lheor¡r alsc st¿¡tes thai; r¡aria¡rce can be d"ecreaseci as hoi:ro*

geneir-y of the population is increased-. llere ihe eLssurrpiion of this thesis,
'chat tl:e faruelin'Lerested in stabiliti. should. selec'ù single E:riterprises with
fer,¡ fluctuations, carr be ji-istified Íir the togic of statis.i;ics"
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ancl, the 1on5'-terra ca,l:iìlal recr,u-ired- ì,;rere respedtivel;r, 1.fr9,150 eit:.ä liij2,620.

Table l-TVf ind_icates that ita.rm B cor-r_ld have received. ap,r,orimatel¡.

$ij1lr04 1 as -'che ne-ì; feriir retu-rns from d.iversifying hi-s farrn in 1960, He could

have received'Lhis anount by selling Ir9O4 Ì:.undreclireight of barley, j2O hu:rdred._

weight of flaru 690 hu:rdreclr,reight of rapeseecl ancl Lr697 hu¡.clred.weight of oaiso

Along i'¡ith these crops thc f¿r¡ner should have rai sed 5 calves on fu-tl- feecl

rr'ithou-'¿ silage aÏ 2"3 pounds gain in the body ir¡eight per day'* Only one 1ive-

stock activity ou"t of 16 appeared j.n the final progï¿ìrn+ The bu¡r calf activity
requ:red' 51079 so,Lì.are feet of Lhe build.ing spa.ceo The labor r:eciu-r'.remen,u to

get lii15r04f as the net farm returns in 1960 r,¡ould h¿ve been 596 hours of .¡,inter

li:,bo.r:" 556 hours of summe.r la.bor and- 62 hou:,s of spr.ìn6 l_a.bor" The operating;

capit-al requj-renent r,¡oul_d have been #ZLrg5g.¿nci íl4l_r7l5 woul_d h¿r.ve been rcquired

as the long-iern capital".....Linear prograruling analys'is again shoi^¡ed the existence

of surplus labor on Farm B"

Farn B nould have z'eceived approximately lï7 eg16 as the net farm returns

in 1961' had he diversified his bu-siness" Ife woulcl have received. this a.ro.orlrlt

by gro-wing oatsu birley, rapeseed and. i,rheatu anc by rerising 284 feeder hogso

[hjs is consistent r+ith prerriou-s findin*"o15 Crop and livestock activities
together r,¡ould har¡e requ-irreð- 349 hoi.u:s of spring labor, 90 hogrs of su6er
laboru fi5t91l) as operating capital ancl ü34rO43 as the long'*tern caÞita1" The

hog en'cerÌfise r¡ou-ld have req.r-rirecì- Jr{S¡ square feet as br_,_ilding spâceÞ This

prcgrå-¡] also inC.icates su.rplus of the farm labor and the operating capital on

Fe¡m B, The net reti-rrns obtained- froin ciive::sifico.tion (f.bt" f,-iv*I) shoi,¡ that

15,S*u Table iiVïï,
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like lar'¡t A, Farm B:right ltar.e also viei¡ed differ.eni er.-ter.urises (c::ops and-

hcgs) as if they r¡sr's differen'ç observaticns drarlr-n fr:o¡a a single observetion

1+or- r-ncoues rn J:lbl.

Ä coinparison of the net returns on l.¿1rms 1' an.ì f (tanfe X[W) shol.¡s

tJrat farri retu::ns by diversifJring the business in the clroup-'hL r¡e¿¡r of Lj6L,

l¡ould- ha.ve been nore on Farm B ihan on Îa¡r¡. Ao This is the oprrosiie oí the

net retu.i'ns sho',r'tl in Table XXIV" 1,.s is clear fro¡o Tabl e I'ilIV, the drou-6ht

year of 1961 reduced the net returns cn Farm A by 57"4 percentu whereas it

reduced Farm Brs net returns by B2o2 percent in coroparison to the normal

year of l-960" Table ,Yi(vr sh.or,¡s that in 1961u,{ts returns woul-ci have been

red.u-ceci by 57"4 pe:"cent and Brs by lB-? irercent es coillpaïed to 1960 normal-

J¡ear* These results incicate that Farn i. coul-d g'et:irore income froni straight

crop f;.rming than from the bu-siness diversificaiion in uníavorable crop year

like 1961" 0n the other hand- far¡re:: B cou.ld get a highe:: income than strais-hi

cropping if he d-iversifies his bu,siness in an abnormal crop yearo This is

beceu-se of the faci that Ats la:r.d js ruore si.¿ita.ble to crops since Altona Fine

loao soj-l-s are the besi soils of the provinceo Farn B is on the Osborne Clay

soils" These soils are inferior to the Fine Loams emd ha.ve l-or¿ soil fertilit.lr-
As the linear progrnrn¡ning analysis has revealedu these soils can best be used.

fol l'i vestock enterprise s"

The above coirlparison oÍ' the net fann retu¡ns uncl-er no::¡nalized- cron

yield-s in Ta'ole ÐiVI i+ith -Lhat of ihe net crcp returns urder actu-al a¡cl norrn¿1I*

ized crop ;'ields in Table ,ü(IV ind.ic¿.tes that in t96l- the net returns from

14S"" Footnote lrlo, l-2 , þ, 141"
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straig'h'i, crop farnills'¡¡ere higher on Farm B th¿:r the net 
'eturns fron ciiver*

sified farriling" ì.ihat does this me¿rn in terns of c::op yielct stabi.l_ity? T6is

mearls th¡it a diversifiecl business reduces the p:cob¿ibility of the farm income

losses in the event of crop fei-l-u-re" Holreveru the returns from o-iversification

is less tha-n 'che specialized. or crop farning uncler normal i^reather conciitj-on-s"

Tables &ilV and )XìII shol¡ that the net :'etrrrns even urder nor¡nali zed crop

yierds (lllZrseo) frou crop farming are higb.er than the net r.eturns (ft7rl58) fro,
d'iversified farming on Farm Ao This is d.ue to ilre fact that in the line¿rr

progrsmming solu-tion of th.e rtiversification ¡natrix r.mcler no¿'ma.l-ized. yieldsu

not even one grai-n selling activ'ity appeared, ¿nd, the net returns of 1¡Zul5g
t- . - ---.--_\
\.]-'aÞLe JilivlJ v¡ere cont::ibuted by hog and. yearling enterpr.ises" On the other

hand, on l¡arm Bo the hog ente::;o::ise apþeared iir. the progra:n u"nder,uhe no::na_l^

ized c::op yields" This enterprise a]ong r,,¡ith some crop activities Eave a net

r:eturn of approxina.tely $7,986 (t.u:-e rj[Vr)" This :retu¡n is obviou.sl¡r g::eater

tha-rr the net retu:rn oÌ,'tained fron crop fai:ming urrd-er ncrmalizecl yields on

Farm B (tatrte XXIV) "

The above empirical- eviclence (Ta.irtes ï,,'irv and XXVI) supports the seconcj_

hypothesis (p"74) on F¿ri::. Bo Hole\rer¡ ihe first part of this ?ryrrothesis is
not a-ccep'tecl on Farm Âo since rarn À is on better scil type than B, even

in a drought yea-r incone (returns) contribu.ted by streright cr:ops is hi¿he'
tharr í;he income obtained froro diversific¿ition" The second_ h;rpoihesis asserts

that riiversi fic¡.tion of the farn bu.sÍness red.uces the i:ossi-bl1ity of farni

i¡rcorne losses in the event of crop failure" But the-i n.come is not as high a_s

ii lioull be fro¡r the sl:ecialized- (crop) fa::¡aing when there are no cïorl fa:Llu-res.
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,ïLtqq+_r-;t qi tþç leeu.l t$*C j:q,o fnquri.+Ìç e

In ordez: to s'cr.r.d,¡¡ the ::ole cf cr:op insu¡¡-nce in stabil-izing tlie f;-Lrlo

i:rcorne 1n'che evertt oi crop feilu:'ee crop ins-uralrce natrices i¿e¡.e set up Íor

boilr-bhe cä.se farmsn îhis also f¿-cil-itated. the coL:ni:i..rì-son oi-'' crop i¡rsurance

a¡cl- cl-irrersifica"tion in sbabi-lizi.ng tne fån¡ ínco¡:resu The nornalizeil crop

yie1ds of 1961 on bot?i ì;lte case f¿rrns i{cre u-seri ¡s 'clie outpu-t coefficients

in the crop insurance matriceso

Al-1 ihe five c::op rotations i,rere inclucied in ihe crop-ì i:.su_ruirce m:itrices

fo::' the case farroso Hoi.'ever, i;he ;oreniims eJÌd- ii:.ieûulii'cies rirele c¿}cL,,lated

oniSr f63 the irisuru.bl e croÞs in tìre roi¿Ltions" For the 1!6i crop year these

l.¡ere r¡he¡¡to oa'use barie¡i a:rd fla:l*

[Ìre ne-i; fa.,:n reilt-rns fron croo insr,,-:::¿Í].ce oL reach c¿rse f¿.r¡g arie sho',..Íl

in Tabl-e i'Jfl/il, Iarmer À cou,l-d- have received- over lò6rOOO as the net retu-rr:s

fror,a. c::c1:s l:l¿d. he insr,:'ed the insurable crops in the l!6i <irou-g-hi;" The fa:'mer

TÀBI¡] XXVII

'slllliu{EY 0,a Tl.ü iüET .r.:IJi .Ð.]¡TUPJ[S .IlD.Oi\r CROP I]iSittu]J"rCE It{ 1.961

:=::
Iar¡: I'iet Farm R.ctr,,¡ns

A ,úi 61459"91

_*___:==_==--==:

could have receivecL lÉj6 ,4j9 ¿.s the net ::eturns by sel-ling l,!O hu:rclred.weiglit of

barle;'o J6l hu:rd::e.1ucigh',; of o-ts , 224 ir,¡d.redii,¡eight of rapeseecl; 2rO9O hu:rclr..ed-

t'rerSht oÍ' r.,lieat u 244 hu:lci-rcdveigÌit of flax, 1,OJE hrmciredl+ej-¿ht of sügür beets

atrd ilj hu,rd"reclweight of su:rfLor.¡er. ¿;t 'rl:"e nr:evailing pri ces in 1961" Sl,,r:ing;



145

and sumi]ler I abor recirrirerJ. to grov these crojrs l,¡ou,Id. hai,'e been l-16 Liours a'd
25 hours L:es,oectivcl-y" To insure 402 acres of l¿uct rurder i+heato barley, fJ_ax,

:rapeseecl a¡rd- srmfl-olrerse the opei:a'bÍng capital- reciuirecl r¡oulcl have been 62uZBr2"

T'ike crop farroing a:rd d-iversific¿r.tion progrensu the crop insurasce pla¡ also

shor'¡ed a surplus of farn labor on Farn A. Tìre progrem clid not use the fall
labor at all a-ird thus J7o hours of the faIl I¿ibor r.¡as u:rused.. Similarly 644

hours of ihe spring labor Ð¡,d 4+5 hor;¡s of the slrrmeï. l-abor -,,¡¡ere u:rutil-ized.

on Far¡n A"

Iarmer B coul-d have received ove:: {I2,OOO as net farm :returnsby insuring
oats e¿rd ¡theå'r,- in 1961" rnå tinear prograruoin¿; solution shorr,ed tha.t .bhe farmei,

shou'fc Ì:ave insured 184 acres und.er oats and. r,¡heat" Rotatioi-r th-cee a;oÌJeaï,ecl

in the final progr¡n'r o îhis rotation inclucled. oats, l,iheat ancì iiilothy seed"

The insur:ance premium for the insu-t'abl-e crops in thrs rctation required. lj¡2rog5.

Tlris progr¿r,l i,¿ould h.ave required" 546 hours of spring I abor anù 473 hours of
sri-umer ]abor, Thu_s the surplu.s l¿rbor r¡rolr1d have been 254 hoursu 6T hours and

410 hours in the spring, surxner ancl fall- respectively" The net fa¡m retgrns
of over {}2000c r,¡oukL h¿;ve beén obtained by insu:.ing the insurabr e crops and.

by selling 156 hu:rd.redr'reight of oats , 39L hwrclredweight of r,¡heat a¡d. r11 hu:rdred*

ueig'ht of timothy seed respectively*

I{oi'rever, a comparison of the net far:m returns obtained fro¡n the riornal*
ized c'op yields in 1961 (ralte r.xw) and. the crop i¡1sp--¡anc" (Table )íä/rr) in*
dicates that the firsr,' h;'pothesis (v;7t¡-7 is accepted on lrar¡r B bu_t not on

Farm Ao Tha'c is, the crop insuf.ar.Lce on osborne clay soils redu_ces the crop

income losses d-ue to the crop failirre more tharr it cloes on the Fine ]roam soiLs"
Thís is because the exten'; of crop damage is greater on thc clay soirs than
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on the lo¿rlr soils* Thus the inclernnitr¡ reeeì.irorì on the i'ortaer is nore thal

the Latte::" llouever, this net income of over $2r0CO in 196l -,¡¡ou-Id not have

covered- even the mair.Lteriance rever (tante it\rr) on Farn B,

Dive:rsification Velslls Crop Insu¡a-nce

ii comparison of the net far¡n returns froil d.iversifica.tion a:rd crop

insu¡ance in Table ,{ä¡fTT shov¡s that both the ca-se farllers l,fou-ld h¿ve been

beiter off by d-ive'sifying ttreii: business in the 1!61 drought )rear" on Farm

Bo crop insurance r,l.oulC not have covered even the maintenance limit in 196l

drought yeâÌo 0n Farm A, though it woul-cl have covered the naj-ntenance level_"

the increase iir 'che net farrn income by diversification r¡rou.l-d have been rno:¿.e

than buying ihe croir insuranceo Table lirT/III incii.cates tha.t f¿rner:l iuoul_cl

have received approxirnaiel¡i g7O0 ncre in the 196l drought ¡issl. b), d_iversifying

the business rathe.:: than by- insirring the crops" Sinilaz.ly in the s¿une yeeï

farrner B l.¡or,r.ld have::eceived_ over {Í5,COO uore net farm returns from d-iversifi_

cation than from crop insurances This evid.ence supports the thircl hypothesis

(p" Z+). fn the event of crop failure, a:r.d under iieper.fect tcrowled.ge a.¡ou-t

TIiBIE )iii\IrII

cOî'PA-lìr,sON 0F DrT"ilRSrFrc.åT:Lotî riND cROp rltsrl-FJll'{üE prlJis

-::--
Nl!T F,tRtÍ 1l .t-TURNS ({lj;)

Ðíve::sj fication
]n _L:i o_L

Cro,o Insu::eurce Increase in 1961 by
F;iRIIi in lQ6l diversification

A

B

6 7 rr58,25

7 1986"L6

{¡ 6,458-91

2r6A1^93

Ji Áoo 
"rv v)Jata

) 9)a.oL)
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the r¡eather the errr.pirical evidence sholrs ih¿-t d-ir¡ersification does not only

r:eCuce the losses due to the crop yielcì instability bu-t it al_so stabitizes

incoioe a.t a highe:: level tha:l the crop insl¿.âjLce progr¿m cr;rrently availableo

Tabl-e XXWII :ceveals that contrary to the common beliefr15 tt u n¿Ìin*

tenance limit is not jeopardized by a crop failure in one or tlvo $êarse Farners

nay withst¿ld a. crop failure as severe as tl".at in 196I for about tl.,ro l¡ears in
a roî,ü by cliversifying the farn brruir""",16

Use of the tqp_irical Reeultq in lJecision ],{aking

Gi¡'ren the enpiricaL results in the cument chaptero the recommended. crop

and l-ivestoclc progra,ms (.A,ppendix TI) ancÌ the limitecÌ ïesources (Cnapter V) on

the ca'se farms, the following questions oay be ansr¿ered¿ llhat crop a¡d live*
stock prograltrs the Carmar¿ District farmers in general a:rd the case f¿rrms in
pa::ticular should. folloir¡ j.n the coning yeärs, so ilrat in the event of crop

failure they can at least cover the naintenance level of the net farn incone
,1.7

ever.y year?' '

The future pJ-alrring of the case farms r¡ould be based. on the erperience

their ot';n farns as i'¡ell as on their experience abou-t the CarmaL Dj-strici
1Êa i"¡hole"'" By consiclering certaÍn probabilities of the income losses, a

QN

as

tÊ''Cf" chapter I.
A.
I O-,rhis gener¿,iliz¿itj-on asslu¡es that the f¿¡-z"mers r¡out ci folloi+ the sa-ne crop

¿'nd-- livestock progracs as used- irl. the linear prog:ramrni-ng irna.lysise c¿ìi.r. borr"ow iisruuch capital- as need-ecl to expand tl:e bu.sine"*l rJrr prices ,..¡i1t nàt significantiydeviate frora 1960 level arrd the necessary fainiily living exllenses in futrrre i,¡illnoÌ; significantly var.y from .'!60 expenses,
1'7''f a'¡n in<lebtecl to Professor Ton Ha::ris, lept" of tþricultural EconorLrics,university of lrra.nitoba, for il,rar^,'ing my atLention tã these cluestiols"
lBTo 

"ioplify the d,i-scu-ssÍon it is a.ss-r-¡i.red- that ihe case farms r,rilt make
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ChOiCe bet'v¡een Str'¿ri."'lrì: ni'nn f:,-nmiìlp. clivcrsi'fiocl farraing a:rd CrOp inSU-ranCe

can be nacle r¡hjch r,'rill assure sone maxinrim neL j-nconre in any one crop Uuu.""19

It is also possible ihat l¡itrr the experience of crop losses, the flrrners may

bu-y crop j-nsurance a¡d d.iversify their bu-siness in the sa-ne yeaïs ,{oi,rever,

th-Ls possibility has not been consid.erecr i.¡ith a view to making comparison

betiveen crop insuzra¡ce and. cliversification"

In Table åXIX ii is assumed- that on the basi s of the eropirical fintlings

^r4 +L-: ^ ^+''J,- ¿1^or rlLl-s sru-oy, tlle cåse farmers',^riLl raake their farro plans in the fu-ture. Thus

if farmer A grows only crops on ]r-is farm and cloes not bu-y crop ins¡ranceo he

i'¡ould expect over'$'r5r000 as the net farm returnsn But if he insures the

insurable cj.ops, Ì.Le l.;ould expect over,Llf5rgOO as .Lhe net farm retu-rns, If he

diversifies hi-s bu-si-ness he r,¡ould expect over $16uOO0 as the ne,u f¿rm returnso

0n the basis of this pì-anning the necessary family living expenses v¡ould. be

their fi:'rmÍng decisions on the basis of their" experience about the disirictrather tharr their or^m. That is, in naking their future farn p1a:rs they
i^ri1I keep in srind the probability of crop failure to the uúnimum of O.25"This is because the crops failed tr¡ice d.r-rring Lg:-T-Lg6+ in ilre Carman Districtof l4anitoba" Thi ê crop failure gàve negative net income in 196l- anð. L967(ra¡te XIV) ":rcl coul-d- iot cover ih" r.""."""ary family expenses" Thu-s the cert*ainty of a succe"ll$ crop r'¡ouLd- be 75% and. the fa.rners wi1l expect the netfarm income i'¡ith,25% ùjscotnt to tancertainty, I{oureveru if the }arn:ers ma¡eiheir futu.re farm pJ-ans on'Lhe basis of their o,¡rn farni-ng experienceu it -r^rilJ_
not distort the method- of a::a.lysis" rf t;heir experience-is é::actl], siailarto the Districts r u the sarne resulis ¡¡rll folloi,¡ i^r¡.ifu if their erpårience isbetter: or trdorsee then expectations ,¡il-l Jre proportionaiely changeð_"

1O''Compare aga.in the logical consistency of this ci¡rrarnic pla:rning ¡rodel
r'¡rth ihe proba.bility of banJ<ruptcy nj-ninizing models (cliversifiåation ¿nd.crop insr-rre,:rce) under inperfecl laroriled.ge in îables )ffiVf a:rd. jjiî/II and the::elated di-scussion on pp* 140-1+1 and pp. 14|'-1+7,
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be'¡ter oÍ'fl in di't¡ersirî:;"'in3 Ìri: business since ii 3.r-ves the maxi¡nu:.u erpected.

retu¡ns of over iå16,00C,

F::oni sL::al-¿Ìrt crop fi;rning¡.-fÐ:c:¡ier B l,roi-rl-d- expect orrer.'j]Qo¡OO as the net

fan'm reti'rns j:r a-tly crop yeaïo 0n bhis farm the expected uet returns, b¡r

cliversifylng the f¡,rrn bu-siness ¡'¡ou'l cl be cver titl ,0C0 ero-:lf he ins'Lres the

ìnqr¡rr¡'h]ê nr^- < l.o r.,nrrl,l ar-r-,r.-'e1' n..gï' $$yQQO ¿ls the net f¿irm incclre in an;rrjv44!L v-!frrvw vv

C.r:oIJ ycrr. ;gain tl:e necessarj/ fanily cxj)cuses.,.ror..lcl- *ire Cor¡ered- by e-rry one

of the th.r:ee alte::n.¡tiv,;s in åìJl¿¡ onr= ct o-o )ê::iq Ho'..¡ever, likc fr.::ner ti,

fa::rne:: B r¡oul-c']. a.l-so exoec'u a maïinu¡o net.return (in his case of over i;ffrOOO)

if he ciiversifies hjs businesso



CI{APTEP. VITT

sü].fl'uÈ,y,{]iIÐ c0tictuslcì,,1-

Sluinary

The extreue droug'ht in 1961 ied- some Þeorile to Ì,.e1ieve that d.ue to

the resu-l-iant l-ov¡ flrn prod.u-ction, incomes in the,orai::ies r.¡ou-'l d be ivell below

t,he level of fa:rm incones ::equ.ired to cover necessary fa.nily ond. procluction

expensesÞ 1-his stu-cly r'¡¿.s conCuc'ued to tesi this belief for the Carma¿r area

of l'ianitoba. Since the year of l-960 ciid not experience a:ry irea.the.i: hazard-s

ii was ta-ken as a basis of cornparison of f¿Lrm prod.u-ctio¡r and inconeo

The study l¡as a.jined, prirnarily at the impact of crop yieJ-C ins'ua..bility on

tlie f¿:-rm bu-siness* Tn adCition ìt included. an ínvestip.¿;tion o'f lhp faciors

whi-ch help stabil-ize farm inco¡nes subject to ex'ureroe i,¡eather risks, Stsaisht

crops, Civersification arrd. crop insirrance v¡ere consid.erecl as fac'uors r.,¡hich

stabili ze farn inco¡nes in crop years like l-961"

Linear progra:nming'was used as a research tool in this siucLr¡" The

ì-npui;-ou-'cput coefficients used r^¡ere 'chose cf the 1960 crop yearo In orcì.er to

faciLitate the cornn¿rison of f:rnr inssmes bet¡¡¡een 1960 a:rc¡ 1961 , crop yiel¿s

in 1961 were stanclard-ized_ in terms of l-960.

In or:der to see a gene::al procli"rction and- ,clanning pa'uter:n i.n the Carma¡.

district, the recoïds of ihe thirty-five farmers belonging. to ihe Carman District

Far¡n Bu-siness ¿ssociation (C"l"l'.;:,1-") i,¡ho hacl cornplete reco::cì-s l¡ere examined

for the period. L9j7-L964" For a d_etailed analysis of bhe inpa_ct of crop yretd

inst¿ibility, tr.to case farms orr different soil t;çes T/¡ere se] ected for the same

period-, However, for the linear p_rogranruing arral_"r-sis of the case farms only
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tr¡o j.ears (fgCO ¿-nd- l-961) r¡ere usecl" This facilit¡:.tecl the ¿nalysis of tire in-
pact of crop yielcl vs.riabilit¡r uader h+o e-xtreae situ.atìons"

A cotlpa.r:isol1 -v\ias made betl¡een f,u:m incomes obtainecÌ frcm farmers t ol,¡rr

pl ¿:ns and" incones de::ived frorn linear l¡rogranrning* This not only facilitated
';he analysis of irnpact of crop yietd instabifity but also proviCed a measure

of the current inefficiency oll farner"s in plannint their farm businessu

lhe presemt ínvestigation was g'u-idsd- by four hypotheses. The first
hypothesis r,tras tlut under imperfeci krror+led.ge or u¡certainty crop insurarce

reduces the crop incoue losses resulting frorn yield. instability" The second

hypothesis was formulatecl in tr¡o par:ts; (") dive::sification of the farro business

reCr¿ces the possibility of farm j-ncome losses in the event of cr"op faj-lu-re and

(¡) ttre inco¡qe obtained frorn dive::sification is less than that from straiEht

crop larnr-ing irith no crop failure, the t?úrC h¡1ro bhesis r.r¡as that in the event

of crop failure criversification of the fa-rm bu-siness stabi lizes income more

than crop i.nsu¡a¡tce ca:'1. The fourth hynothesis i,¡as ihai the risk of income

loss inc::eases ä.s the proportion of inputs r,¿hich are purchased. in the fono of

capiteil inv'estment to generEite income irrcrea.seso

Table )ïJ(X summarizes the resu'l'Ls obtained in invcstigating the above

h¡rpoth'eses. Ji conpe.rison of the net fa.rm returns obta-ined- from straight c¡ops

in 1961- r'¡ith the ret-urns obtained i'ron crop insurance indicates that the firsi
hypothesis is accerrtecl on Far"n B brrt not on Farr¿ Äo [he reason for t]ris as

cliscu.ssed in chapter" v is the difference in soil- prcd.uctivit¡r.

The comparison of the net f¡irm returns obtained- fr"o¡r crops alcl diver-

sification rluring 1960 and. 1961 (Table lüLr) inc.ica.tes that both parts of the

seconcL hypothesis are accepted. on lrarm 3n Lrltirou-gh the evid,ence in Table /JiX



154

çupports part (b) of the second. hypothesis on Far:a Ao part (a) of this

hrr:rnfhpqì q i c nnf rana'rio¿l irnr il.'r'ô +.- ^ ^f f.--â-v avvupvçq ¿vr La!_ù U¿y Ug VI IdlU{

The conpairison of farm retlrrns obtained b5r dir¿ç¡*lfication a^nd. cro'p

ínsi;r¿rnce in l-961 (lu¡t" 7-fi) i-ndicates th¿¿t ihe ihird h¡rpothesis is accepted

on each c¿Lse fJ.rm" This comparison shot.rs th¿t rurcler iupc:rfec'u l:f,tolrle.ÌSe about

the incidence of crojr failure du-e-bo r'¡ea.ther, diversification not onl¡r red-uces

the l-osses from yield- instability bu-t it a.lso stabilizes expected retu-rns at

a higher ]-evel iha¡ that offered b)r ihe crop insuj?¿ì.ltce prograll currently ¿¡v¿_ilableo

r\ comparison of the n.et farm incc¡mes obtainecl by linear pïo6^ïanning and

'r,he f¿ru:record a::a"J-ysis sho¡¡s a cl-ifference (Teble iäI)" The rcasons fo:: ilris

d-ispa.::'it¡r, ¿ì-re the cr:op ancì. liyssfoch l.rrogre;ns follol¡ec'_ on case farus, the

1!60 plices used. in l-j.nea-r irrogral'::ri-ng anci fal:i:rers r tecl¿rical inability to uake

efficient u,se of the fi'r::m resou.rcei:io The net f¡-r¡n incoues b¿.secl- on the individ-

u.al f¿,rn rcco:d- u:ra.lysis covereå ihc necessary fa.uil;r cxpenÐes in t96O ¿urC 1961

on each ci.se farru (rarte &.fi) .

Ïntrir-¡.s¿v product-ion, iitcolre ¡liL assets vr::i¿.bility rrrere :'-nvestigated-

oi1 each case farm, The loss of income via.s greate:: on the farn -v,'ith inferior

soils (Osborne Clay) than on the f:rn 'i,iith superior soils (riltona f,ine Loams) *

The for-rrth hy,oothesis t¡as used- as a basis for firther j:rr¡estigations to verify

ì;he firste second- and third hSrpothesis, The results obtained suoported the

fourth hypothesis on ee.ch case f¿Lr.m,

tonclusion

0n'u-he basis of the evid-ence i:r su.pport of tlle allove nentioned. hypotheses,

and. other f¿lcts col-lected by this s'cuci¡ru i'ç can be conc-Lucled that farners in

I'Ia-nitoba in general :uld. in the Carnan ciis'crj.ct in partì cu-Lar are face¿ i'.ith
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the problem of crop yield instability" The plesent inves'cig¿rtion has revealeC

an incïeasing trend torr¡ard-s diversification in the ¿Lrea stuclied_* This is in-
d-icated- by the r'e:rcentage increase in the i-ncome from l-ivestock enterprises

¿nd- the percentage decrease in the Íncone from crcp enterpriseso

L-nde:: conditions of u:rcertain crop prorì-uction, diversification (crop

and I ii¡esir:ck enter;o::ise .coilbinatì-on) l"¡ol-r.lcl give a m¿xilr-r:t expected- net faL:m

j-ncome compa-z'ed wiih the straight crop farrning (rvith or rEithout crop insurance)

with a discouni to certaint¡' eo.ltivalent every Jie€ì.To Thus if fa.r:meL:s in the

area sirr-d-ied foll.or+ the combination of the :reconnended. c::ops a.'ld livestock
protf:s-as they will get the utaxinum expected income in any cïop year (good or

poor) conpared. with straight crop farming* This incone ir'ilL not orrl¡r- cover the

necessaïy family elipenses bu-t -v,¡i11 also cover the capital requirement for the

grol.d;h of the firm"

The empirical evidence in this study illu-strated tjrat l-1r.estock a-ct

as arl incorie atabilizer on farms" lloi,rever, the ind.iviclu-aL farn record. ar:alysis

has shoi'ri th.a.t farn:e::s dissipate their efforts ovelr a few hogse corr-s and chickens"

Th:l-s cou:'se of action d-oes not ma^ke efficient u-se of the firritecl farm resources

a'nd, as a result, )¡j-efds a Low leve'l of farm incomes (Tablus:l/fII ancl Xïi{).

'4's Table ilXV has shotvrl it is i,¡iser to concentrate on one l-ivestock enter.prise

in ad.clitíon to r¡;,hai is needed. for cli::ect family consumpti on*

[he kincl of livestock to be raised is a inatter of the farme:r:rs;oreference

anc his pariicular farn situation' llor example, Tab1e ]rr¡III shol¡ecÌ tha.t on one

oi' the case fa::ms (Farß a) , ttre hog enter=irrise i,¡as nore pronising than the beef

cattLe enterprise' Linear programing results (ta¡re .üil/) arso reacheci the

sa,:re conc'lusion, Hor,.ieve::u proba.bly because of a dislike for the hog enterprise,
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Farn ir d-ic] not ::etain this enterorise,

Linea:: progra-urning a:ra] ysis shoi¡ed that opi-roi:tr.rnities for diversification

in the Carnan district Co exist along' tr,ro }inesÊ (1) ÍuLler use of non-crop

- //^\le-i'lclr and (2J fuller use of urtd-e::-e,lployed faririly labor, especially durì_pg

the r^¡inter seasotl@ Diversification that takes ad.van'uage of these two oppor-

tunities hel-ps to prevent incorne fron falling beloir the maintena-Ìfce linit in
thlerr r.Iå\rs ? lrr¡ r.ai si n.o 'i.ha 'i orrel n 1 i nnn'.o hr¡ ro,u-dee '/aJèo !J rarv¿r¡b v¿lv rvvv¿ vr e vJ L-JUCing the f¡¡.rj-ability Of

'uot¿lL farm produciiono and by r"ed_ucing price i_mcertainty"

Farm record alalys:-s shol,¡ed that yield reduction due to crop faili-rres

does not rc'i.u-ce thc 1,':"ocìuction costs of the farrn (Tables XVI :rnd I'i\/rI) . Oper*

aiirt.g cosisu funi-ly living requ-irenents, ald- d.e'bt a:rcl tax payrnents ¡enain

appro:iimatel-y the same r¡"'hether i'ü is good. or poor cÍop yeaïê

Since the Ca¡radi¿n Ì,íl:eai Board keeps grain prices sti.bleu the nain

souÍces of urrstable faril incomes lie in cro;o p:r.odr:ction and lives'l;oclc prices*
^!"treather brings najor uncert¿inty to crop producti on ¿:rä urrcertain l-ivestoclr

prices affect livestock production. !Io':r,ever, tir:j-s stucl¡r has provicled. evi-,lence

ì;hat instabiJ-ity of the farm incone cå:r be reduced. by:raisin6 some livestcck

enterprises a-long lrith c::ops suited. to th,e appropriate scil i¡,?esu
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NIIX II

)STS AND RETURNS

C0W-CitLF
Silage

L02"BI Per Col¡

rantity Cost

Hay

$209.00 3er Steer

Quantity Cost

BUr-CALF, tr\rll-Feed Büf-ClrLF, tr\-rll-Feed. BUY-CÂIF \^ti n*on 1 !' /
Silage Ðay Finish. Eay

$2O9.OO Per Steer ß252"46 Per Steer

Quantity Cost Quantity Cost
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.90
17a^
I a9V

180"79

10"85
øJv

2.18
2"88
5.86

# 205.5+

15 "o2
14"45
n Ê,1
I.)L

430"O

180" 7g
52"50

$ I,OO
0"5 l"o0

.86
aqa

27 "9t 51.91

20 "5r 4"06

286,0 14.10

43O"O 104.06

''^^
. y\.,

?RrlI ovv

189.61

189"61 11"t8
52"50 ;98

. 2"18
¿. ctõ
âã^
/Èvv

# 2L2,Bg
êf

$ 1"50
0"5 1"00

^aXh

t"72

2"L 1'78
11.06 6t"49
32.56 2t"99

5+"O 2.37

41O"O 104"06

oñ
. Jv

XáAeo iv

2ro"o1

2LO.O7 L2"60
32 "50 .98

2.18
2.BB
6 "66

fi 215,33

$ 70.98 ).+b $ 4,15 $ 17"11

'ôl
oi



EaY Silage

GROSS RECEIPTS ?ER ÛNIT ¿.CÎIIrITY ü102.81 Per Co¡¡ $102"81 Per Cor¡

Eay Si.lage D4J t ¿lf¿Èrro usJ

$2O9.OO Fer Steer $209"00 Per Steer fi252.46 Per Steer

EPENSE ]TEMS
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APPENDIX II (continued')

LIVESTOCK COSÎS AND RETURNS'
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to? ÔãLJ I øV/

lil:;ffi-.åTT'ÎT"i"ii)'"' r"72 r'72

u""å"13) cwt 1.?g -2.:. .3.-77 i'.. z"T"
Barley cwt f 'ee 11'7L 62 

"1O 
2 "L 3 '9L

i.l-f alfa-Brome cwt - 

"675 
rO ' f O 7 "Og 25 "2 17 ' 01

Corn Silage cwt '2O '7 
'48 11'50

Straw - c'nt .5O . a^ zE
Proiein & Iîinerals lbs varies 2Og" lO'35 16" '70
Pesture (h) AIrM l-' 60 5 "5 9'oo

cost of Feeder 1bs (¡) 4to'o 104'06 43o'o l-04"06

Ir{aintenance cost(nuY itl: r "90 ,75
& invest") ^ -. -r Rc

crÍt
cwt
cwt
crlt
cl{t

r04.06 43O.O

"90
ö. ,o

2.t

Â,

JO.

t-04"06 410 "o

1"89

L+7 "68
B.86 t+6 "L6

25.00

2.I
/l

25 "2

IO"

AIIM

1bs

Miscelfaneous Cost (g)

STIB TOTÂL CASE COST

Interest on ccsh cost (c) -- 6% - ,^
Tnt. on new inv. required (e ) b7" on L/ ¿

lep. on new inv. (r)
Selling Fees (a)
rruckiãs Cost I'out" (¡)

TOTAL ENTERPRISE VARTABLE COST

)1 F, R2

2L5 "82
L2"95

OR
. Jv

21R
2. BB

6 "66
li z4l-,+I

t47.68
25.OO ø l)

1. 87
2. BB
q 1'7
J O' I

.;i t6? 
" 
21

Lgl "25(l-l^)tz "sø
15 "OO r"o5

2"+2
2. BB

6.66

¡j 2tB.82

Lg7 .o1(rl*)rz"eo
15 "OO

LnvJ

tA2L.IÉ

2.88
a aah ¡rñ

i; 222.84

o-\*¡



BIIY-CÀIF llinter 1"5#
t-

1.1 .1r l:TtqÞ H'tnf qn
l*-Jt

Hay

nanqq ptrnTitrpns ptrp Trr\TTrr llCnTVTIY i252"46 Per SteerI¡II\Jùù rrD \/ D l-.r a Ù a _s. -+L- .-ur!é ¡_. jiY--j'.-:-*---:

EXPENSE ITEMS - . -TINJ-T--P-R-ICE/-UITIA -Quantily.

BIry-c1iLF tr¡inter I " 5#YE,',RLT}{GS,Fjiìishing
/ aoy ,Graze, Finish ( spring-sunner )

Silage HaY

YEÂRIINGS eFinishing Fç.rrow--Ner¡¡ Farrowing
(spring-srrnrner) Barn pregnant sol¡s in

Silage --^^^-]- l'--n
!I çÞçI¡ U vo! rr

i;252.46 Per Steer ,ò259.58 Per Steer 'ì259.18 Per Steer [ì1e4.92 Per Soi'r

ô,.--nli J-rr flnet f¡r.onti trr
-tsu^.:jlL:Yry. ^ . -. ^"..v..o..,. . .- - ,.¿-*=_i.-:--Yr,/-... -

ü r.00 s

I hLl

4 tu
J. LJ

Cost Quantiþr_ - .- ,-Cp.s.t^ - -,

0"5iù6 " O0

1.80

.675
2ñ
zrì

varies
l_, ou

\J/

6%
6% on r/2

tr, 2q
.ì7 R6

24,O0

7^^

450 "O

LB1 "67
12"50

n êr,1 i m¡7

.--C_o-s-t,-,-

i; I"50
-)"uu

^/ñh

r.72

9 "+5
72"2O
L6 "20

L. )A

4. B0

104.06
.Yv

6,4+

L83"67

11"02
qÊ

22q
2.88
6 "66

lì 207"46

rR l2

Áo uô

88.0
7

430.O

-ta'.7 "7q

1" 50
1.00

HA

L.72

9.45
77, '7n'

L1.86

7 "46
4".80

104 
" 
06
orì

6 "44
lR? 7q

l1 26
qR

2"25
2"88
6 "66

zLL.7B

25 "2O

71 ô

7^a\ 
^

224.72(4m)
t^ /\

^ 
ç, R.7

Ith

l-ol- c )o
/1O

+"o¿

22+"72
Á /'a

AO

R't

2. BB

vø | ¿

240.A2

2É, '71

12"60

r57.o

700"0

^-^ -^t, \¿)v " l¿\+m)

new inp"

1.O0

'l tro
3 lq

47.86

ror. )o
.49

4"62

21O.12

4"Or
,40

R1

2RR

¿+o . ¿+

11"90
rg. oo

52O.O

ro2 "22(6m)
L62"44
narr ì mn¡]v r, À¡!r o

cull sor'rs

ii

)1 A)

72 "40

¿ "+oa 1ô

ro2"22
7 

^'7'À an
TßV IqoÁ

1q

it 1.00
'l qnVeterinary & l'led.icine

EodÄ i ncr tOn
Livestãck Bu.ying Fees (")
Trucking Cost I'inr' (¡)
¡'eed (¿)

oats cllr
Barley clr'E

Âlfalfa-Brome cl¡t
Corn Silage crlt
Straw cwt
Protein & ir{inerals lbs
Pasture (tt) å.Inf

Cost of Feed.er 1bs
l,{aintenance Cost (new inP' )
liiscellaneous Cost (e)

SIIB TOTAL CÂSH COST

fnterest on cash cost (e)
Int. on neI,I inv. required. (e)
Dep. on new inv. (r)
Sê | l.'ì n,c¡ fi'êês f .e I\../
lrrrnki n¡, Cost rtoutrr (¡)

TOTA], ENTERPRISE VÂRIA3],E COST

RETURNS OVER VIIRIABLE COST [i; 45 "00 ìi 40"68 i} 20"06 ù L7 "1+ ;i 68.75
o\
CO
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LIVESTOCK COSTS .AND RETUINS
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| ,.1I)l¿ I-L \conÏr.nue d_l

ll ñ^lfrrqr ,'rl\Ttl n l¡nIflj- U\lJt,J ru{y .r.Lt:¡rur-L l{J

Í7t ø 4."j bus x t¡f " ;17
,csced ,;r IOIO¡il x " U'f

.x íd lJ,B bu x {tFu,O0
'1e;' P J0 bu x "87",irär""" ß) looo# -x:o4

Rotation 7

$iì11" 60
4"20

^ 
t-1

-{ o't

4-,00

2OfJ s'cubble o¿rts
2O?/" srlLf ¡¡heat @

20% svxrnerfallov
ZQ'fr fL¿tx íiì It.8
tS/" Uay @ 2T. x
2/' pasLrrce

6% on å of {12-10

s.È49,92

Jln-n¡ o'o

RotLrtion 4

laÒO

RI

1 t-t
1q)

,.\-ì^ -
O1

ÕA

òUO

l't'16Jr.

Ø75
+'5 b1)

bur
13,50

Ro'i;¿'tions I'ertiLized.

1 aa
ilu_ x .()1-

/_ lpJol,

qt? 
^ô

{$ 9.15
L¿àOLI

ür¿
4'86

n6Q

tü15.49

L7/o srllf r,,'heat tg QJ T:u- x lii1.47
17Ø stubble oats @ 15 l:u- x "6tI
t7% barLey Q 70 i.ru r "87
t7/Á iIa.x @ 15"8 bu x J"00
7"Á stxtfLo,,iers ,O 1C00/l- r ,04'
25|í forage A 2T" x 1J.50

i¡5'j'3"78

6l/, on t o.1 '1i5"22

Rotatj.on 5

107
7 F>,A

1A

/ r,,.>

2,,89
,47

174

'ar;

.68
,09
ncì*.:x,4

íi)Lz"T3

fì10"74
7,77
Ll." tl.)

7 "a3
2"80

*ç-12
'lì";9,52

6f[ on.l¿ of $1.57

¿øv)
rì trl

ù/ |

1 ç2.4

2ñ7
Ê7

¿.lv

iìr4:??
AR

rìtr
nÃ

;;
\jvl) o I J

ií23.77
L'



F¡Ri"i À S,ô.LllÏ\.dLIl ]]IìODUCTS

Iten

GnOSíi llirlüliIFls P¡liì titilll (i)

Itr7P¡trisli IT.útß

Seed.
1,,,T1¡1r'i'n,-r nrrarrrJ-i n;r

,IIi¿'.inten; nco (nerr í:rilrrovements
,Su¡:p,licn r1'b'dire 

J

f¡ertíl-izer
Other chenic.rls
it{i s c e l- :l-år'r. e ous

lltrlB TO'll:il

Interes'l, on above c¿,ish cost
firteri:st on nerx iraproirenents 6?6 on-! of !,i)I,69
Depreci...tion (ner,,r iÌrr,rlrovements oirly)

ifOTiìj, \¡:ìllliilllìrl COST F.l!iì ;iCRIl

')v70

25i6
ry,t:/"

L2,/"

srnf ',.iheat o 4j bus x
s tubbl-e oa1 s Ø 76 bu
sugar beets Cr 9.5 T.
su,näierfa.l-lot.¡

Rot¡.'hion I

,$1" 4.7 ìì11" 60
x ,61 LI"44
x iì12. l'4.82

RETIIIì.ilIS Q-\r!'lL fififi;3ln COST

Itron*Forage Rota.'Lions Iert-Llized

J//, sugar bee'bs ø 9.5 T, x flil-2"
3O'fr "¡heat 

,J 4.3 bu r ;ij;I.4.7
ZAil îIax l,-ù t3,'ù bu x r.1F5,

Zj'rt barl.ey !) 10 bu x "87
2?-,Í ae't,s Q 75 bu r n61

il57 "E6

ïìotation 2

3"60
5.42

't cì7

1".10

Àtr
iiLB,24

1.09
.05
.05

ilLg ^/+3

, ¡--.-..r--'. -.- /Ä,lP¿-ìJ)fll ïI (conbinr-re 6l

üF-OP CCSTS .rN) lìüTIIiì x1¡;

rit 5,70
ta ?aì

¿i" 28
6,00

10.07

ç^¡'l

Lo?4

15'ß
L5T5

t-o/"

6itr'¿17

i¡herrt \jl 45 bus " l;1" jJ
rcì¡)cseed t:i, Lo|,oll x " Y!
fl¿rx @ IJ"B bu " lliF. 100

ì.rirlcy €i 10 bu x "87
srurfl-or.¡ers ft 1000iÍ, otJ/;

r,¡l 1oib on z

lli4 8.l5

rlv uú u¡v¡¡

of tì]"69

7 '7F,
Jø I )

,4 An

"94
Job-L

cìÊ

J.4T
il¡f o ç ro

ôtr

íl].%46

,i¡5t;. 09

:==1_::-==:-=-::-==:. _--__

6ft on $ of ili2.10



F¡.Rl,l 3 Sa.-l-ea.ble ?rocluc'cs

ïteu

tÐü¡rli\Ts}l ïTl¡1,Í,1

Seed.

l,la.chine ope.r'e.tion
i{a-i-n'c enanc e (r-, c',.1 iuro:rorternents)/, \
ùU-p.pl-l-eS \.Utìir nc/
Fer'1,:l-lize r'
0theL: cherni-c¿lls
I'füscell¿;neous

sIJ-r lfO'llÀl

Tnterest on ¿rbove ca"sh cost
fn.terest orl ncri imi:.r:ovenernts 6% on f of :,iI,54
Deprr:cia1,i-ot (n*-,1 irnprovemen Ls onJ-;')

'ICTitI \r,:Rl;i,?1,il CiCST PltrP. :\Cl:ìE

C.RO:,S :ìXC.ll:'US lirlrì '.C?.lI (i)

loil"
zof'
-L) /o
L) io

smf r.¡heat @ 22,5 bu ll $1"47
stuLbblc o¡-L-li,-s û 26"5 b:.;t x "61
ba-rley '@ 37 bv:r ,87
r:-ircscecl. C 1000;í ri .04

]ìc¡t¿Ltion I

l'.El'Ulïls Ot&llì :/¡.iìLìBl,l:.r COIjT

,ril'l Á 
^<zoà

NþCJ

6.00

.iir-)U o UÈi

i'tron*Forerge P'o-t¿L tions l¡ertilized

z¡"1
aA1',^

¿V70

I .1r./-

r,¡lre¡.t $ 22"5 bu. x lÌül-"47
fl-ax @ 5"9 bu x Íüi"
birrley' Q 37 bD" x "87
r':"peseecl. eD 1000# x ,04.
o1is 0: 26,5 bu- x ,61

-, --a 
llcl-or¡er:secd- ft¡ 75Oil x ,04

Rot¿Ltion 2

, o.7

7Õ<
Aa

.64-

€,^

foOa)

,-, t -, -t

ñfì

. "-ol-
#r+.63

liFtrlJi[DIX II (contlnu-e i

CllOP COÍ'iTS J,.iiTD tì"itrTllll l'

l} 9"62

6 "+1
6"00
I"OI

. OJQ
'#27 

"gO

5O'fr ¡,ùeai '{t 22^5 bu x iü1.. zl

^ -"4 .1z))i oü-ts \J ¿o"2 Ðu N ÞoI
-^,,1 ,.
101ó tirlo';hy hity sceå C; 2 ;
- -^7J)7c sfuillilellï 4.1-Lo,¡/

ì;jt.5 
" 4 5

6¡4" on I of li1"7O

ALV U', UJ VJ 1

aa7

O'

o1

1AA

ll'l rì Qtr

'1 At

-05
nq

ljiji6,9?

l;10.95

6fi on I of fi1,9O



/LPlil}irlli II (continu-r.; l)

L\ìOP CO,STS J\i'{} ?"E'TLÏE ]\,.-J

a16

'.>iÒ

.o'ì1"

.2ia

r¿heat 'CI 22'5 bu x lji-l-" ¿i'7

oa'bs rJ ?-6"1) ltt r *61
iiuo'ulr¡r hity seed í;i 2 ttC¡'- r ".LS
sr-urLrie:: f :rl-'l oi"¡

Þ.''F,'ii nn ai
¿IV UO: UJVIT

ì'iì16.0f 5O/o vlt¿tt.i @ ZZ,5 bt:,, :ç ;llil,47
4,A4 25?:l oats .i], 26 "5 bu- x .61
4."50 l!i6 biuobhgr'ra¡r sss¿ A Zi:O/l x ,tE

IOj6 forage a!'' 2tr" >r 15*50

616 an { of iù1,90

!i;24,i7 ïr2g"n

?Êî
1 À"7

71

Laa

?ôa

-ì -t?

flrl *r7
'77
t^l fi

**-Qã
¡ir ì ') r\/l

rLv ur- uIvll ¿+

ç,.LD " UJ
/1 nl
Oø l')
¿o lv

I5/o v¡hea.t ø 22,5 bu- .t {f1"47
1OiÉ ou'cs Ø 26"! bu r: *61
3O,4o foyase fu 2T" x I|"jO
IO/" ltax Q 5"9 br-r x 5.OO
10!ã L:apeseed, rA ]OOO x oO4
1Ol barley 'a 37 l:v x. .87
-F ^4J-) 7c Sl-Xlì]]lellI ¿l.IlOIir

2"97
:: ta\

) t\A

" "6'l? 1V

,92
ôt=

o-05

it;I4'"73

iìo'L:tion 5

iü 4 "81''r Ál

8.10
L.77
4,00
1"22

.._.- _:,*,
iï25 "5r

6l/n on -* of iiZ.2O

I rì?
1 4.7

A')

2,Q7

" 
ol

I fl?40v I

,,,;;
i..) ùlo y /

Õ.7

ñ*

.-t
j
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ÄPPENDIX II (continued )

IiSSUIPTIONS USED FOR 
^RRIVTI{G 

¡'T COST

(o) Livestoclc buying and. selling fees used- are as

S-e,Ilì-l.g -Fe-ep

calves 'co 3OO# {$ ,60 per head
5oo - 4.00/É .85
400-600# r.7o
600 - over L,5O
bulIs over 100# 2.00
hogs .50 per head
sows over 100# "15
sheep & larob .5O

_Y-ar-d_age

calves up to 40O#
0,r]"vçs ove¡: 40CI/l
hogs
sheep
ya::d insurance
transit insurance
calvcs & cattle
hogs & sheop

follows:

iò .50 per head
.85

.12

"01 por head.

"27
"22

B¡ry.i.ng .lep, ,ZO/ctrt
(¡) Trucking "in't to farm "4Of,cwt

Trucking trouttr from farn ,65/.ct¡t cattle and calves
.90/ovt hogs

(") This nas the interest at 6% on the cash outlay for expenses
for the period the money l¡as used,

(a) The vaLue used here for livestock feed grains uere applied.
here only to arrive at return figures for these livcstock enterprises.
In the programming nocÌeI, livestock aciívities were not charged for feed.
grain but used. these feed prod-ucts prod.uced. by crops or purchased. by the '
buying activity.

(u) This l¡as the interest at 6% on half the value of new invest-
ment" Tnclud.ed. in the ner,¡ investment llere neTI build.5-ng, nelt equipment or
othcr J-mprovements required. for ihe enterprise. Also i-nclud.ed. was the
cost of -bhe breed.ing stock, colls, buIl , ,sol/¡s, boar, etc"

(f ) This incLud.ed. d.epreciation on neff improvenents roentíoned
above, It also includ.ed. the depreciation on the sire (tuff, boar). Cows

and sows are sold. r,¡hen culled- and replacements are grom out" Feed. is
provid.ed for this purpose in feed. bud.get

(e) iviiscellaneous: This covers the cost of insurance, utilitÍes,
hormones, custom gri-nd.ing, variable cost of niscellancous machine uso,

/- \(h) ÀUM = animal unit nonths"

(l) Pasture and. hay were not valued as salable, but were mad.e

available for use by the livestoclc enterprise,
(¡) Price per cwt of feed.ers is;

calfs fi24,2O
stockers Ït27,L7
yearlings Í}2J.08



1.77

L4J{Ii{ATFJD CR

Found.ation

i{al1s

Gable lincls

Lof't

Se.aLns & Fo¡tå
Roqt

Paint

Ifurdr,¡are

l'.lindoils

ElectricaL

Cost pez- sc_¡o ft" = íij"I4

bolts, ::einforcenent
a-

'l?- sq. ft at 60o)ø

Sub-total
Labor approxinaiely

37 yi%

APPENIIX II (continued,)

BUITDIIIG COST

I'IIP ROCF EARII iìdsulated and finj;shed interior c iZ x 50 x 20
l2t 1oft, 1600sc1. fi. cu_bical_ = 2Z'2OO cu* ft.
Length of exterj_o:r r,¡alls = L64. l-in. ft"

footing - 24 x !u ieall 9 x 24 u L64 x liìI.66 ji
fLooL:. 6rr slab L6AA x 29cl

s:ori-Lce sidiitgu 1 ply paper,, jf7 pr.yrcoð., 2 x 6 stu.,j.s @ 24 a,c,
J/8 pL¡¡tood in"be::io:r, vajJolrï barríer, 2rt insu--'l,ation
l-512 sq" ft e, 66t¿î.

2 x 6 studs Ø 24 o"cø, spÍ,u.ce siding, 7-lO sc¡, ft ø Z-426ø

2 ;r l-0 jois'c r$, 24_g,co ¡ spïu,ce f1.oo:ru
1600 sq, fi" g) \ü¿ct
2 irea¡rs 6 x 8 and- l0 posts 4 x 6 = 560 jllìï

2 >; 6 rafters @ Zú,_o"c.e spruce siúpla;0, asplial-t shingles,
250C sq, :ît" 0 4Oa)q,

2 coats ?-24.6 sq" fi" @ 55g:

2 tracksu hinges, latches,
IB - 4 so,o ftu per -"rìndovr *
lightsu plr'-gs and, smltches

$

Total

tost per cu-* fto = 18"50 É

1960
Cost

272"4Q
4 64 .OC

^aa ^^ooo ôL,u

185 'C0

480.00

78.0ü

t_,000"0c

1]2"00

L39.aA
17. 

^^,-l'J 6wJ

13C.00

7 1769 "AO

a ^rr ^^Ir¿)OoUU

'ú 5,025"0Q
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/"!PEi,llfX ïI (continued)

BUILDINCI CC,ST

lÁi/irl'IA.T:lID cR HrP.l00F ll:iìr * insulated a¡d finishecl interiorn jg r roo x 2ou
121 loft, j200 sc,* ft, * cubical j4r4AO cu,ft.
Iength of e,'iterior r+all_s * 264 l_in" ft"

1 q62

VUs L

Fou,rd,atic:l

Floqr
uall-q

Gable Þrds

troft

Feans & Po_sts

Roof

P¿int
Hardw¡-re

tij.nd ql^¡_s_

EIec j;rical

^^^+ 
.^^- ^^vvJ u !v¿ Þqo ì)2.77

f'ootings 24 x 9, r^¡at_l_ 9 r 24 264 xÍ}1.00

6 inch slabo 1200 sq" ft, x 29rp

spruce siding, I pl¡r pa.peï, J/B ply-,tooci, 2 :c 6 stu"d,s
J/B p]y-r,rood interior, -\¡¿.por;:' barr.i_er, 2rr insulation
2112 sq" ft, @) 66t'',þ

2 x 6 studs (g'24- o.c", spï'u.ce sicling, 7TO sa,. ft. e¡

2 x 10 jorst .@ 24 o"c"e sprlLce fl_oo::.g 32AA sq, ft. O

2 beams 6 x 8 and 20 posts 4 x 6 = lO2O BI.,i

2 v 6 @ 24 o"c"e spruce shiplap, asplial-t sh_ingles,
5o0o @ +o41ø

2 coats , 3046 sq. ftu ø j6ø

2 tracks, iringes, latches, bol,;so reiníorceinent
26 * 4 sq, ft, rr,inc'lo¡,rs, LO4 sc1" ft ø 6065ç

lig"hts, plugs & suitches

Sub-total
Labor T1/5'fr

Total

Cost pe:: cu.* ft* = 16o3Ø

"$ 4i8.00

928"00
(Ð 24. o,c,

L'394'aa
/^24*-ø 1e5"00

3O",1 960"00
i ra 

^^_L)O o UU

2r000.00

L52"OO

l-oa8.00

62,C0

190"00

:lì 6r655.00
2,218"C0

fà 8,871"00
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APPENDIX II (continued)

PORK GROI\IING & FINTSHING BARN

PORK GROI'IING & IINISHING HOUEE 1Bt x I2J' incl_udes the following:

1o curvet building c/vt r-t/z,r urethane insulation throughout.
2o 2 steel wal_k-in d.oors.

3. Epoxy-coated vrainscoting

4" Pre v¡ired. control paneJ-,

5. J roof ventilators Jgtt díam"

6, 4 sid.e walI fans JBtr diam, 2 H.p. c/w control"
7, Epoxy-coated slatted floor
Bo PLanum wal_I

9, Solid. or mesh epoxy-coated partitions
10" 5" steel- reinforced. concrete floor throughout.
11, 2 rows of limited automatic feed.ers
L2. Automatic \¡rarerers

Price conplete as outlined above fi15 e275.OO
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LPPENDIX fI (continued)

STAND.TIRD ttEIGItTÐ 0F F¿RM PRODUCTS pER BUSIfiL
t.

Crop Pounds Crop pounds

l{heat

Oats

Rq¡'ì arr

Rye

Corn

Peas

a^,,t ^^-^uuJ vE4tÈ

Sunflowers

rôu -d'_Lax

14 Potatoes

48 Turnips

56 Sugar beets

56 Alfa]fa

60 Clover

.Ao\./ J.l-n6tny

24 Broroe grass
\

one ton = 2s000 po¡nds

one hund.redweight (cwt) = 100 pound.s.

56

OU

50

60

60

48

T+



llheat

Vd Uù

Barley

FIax

Sr.¡nflowers

Peas

Sugar beets

Tnmo hqrr

24"5 24.5

37 "5 34.g

^^ 
F¿+") ¿{ "Y

tr< RO/ ø / vo J

7A AA/ov

| / \ t^ htt.¿ rto)

406"7 380"9

Total l¡ithout slbeets

Total r¡ith sf beets

27.9 27 "9
41"7 79.7

16"4 1L"7

10.8 10.2
oc oaJO/ J.v

18.5 L5 "4
120"1 413,9

-,f

A = .Actual¡ N = Normali_zed"
+* l.xr 1\"ii.I "/Ac. = Normalized liheat yield. per Acreu

24.9 24"9

37.8 35.5

28. t 28"4

7"8 9"1

10"1 8.7
20.0 ]-3"7

27O.r 787 "1

118"1

4YY^/

28"3

Añ7

7^^
)1oé

'lat ?

,r5 "6
/t A^ 'l

'17t1 '7

AN
( . oir:)

568"6 507,6 576.7 j52"7 j44.7 Zg¡,'"5 542"2

'l'7 7

25.7

'l) 7

7ìÁ. 7

17 "5 26,7 26.7

24.6 46.6 3B.r
19"7 35"2 10.4

6"3 r0.7 9.7
6,1 14.5 9.4
9,6 ]-5.z :4"7

269,1 760.1 415.1

r20,3

AN
("g+ts)

17á' A

ANAN(.rosz) ("gzgg)

1^ 7 1A 711C / Laø)

iq O .2ô ,4
t/øJ .Lvol

tT R 'ìÁ 
"Ltov ¿vo)

r¿.L )"¿
la ? tr 

^LvøJ )ov

16 0 '7 04/ o J I O J

430.r 222"4

^af^aazooo ¿o"o

46"4 57 "g
14.4 10"1

11"4 g,7

11.4 9"1

23"6 l4.7
303,4 4L3"7

AveraAe
(nn-e+)

L¿-J oV

AN
l.elo+)

,23"5 21,5

39"8 33"5

26"4 26,7

vo J

11"2 8.2

l-5"7 lJ.O
7Ê,/l .7 7Ê,Ê. tr/J1ø I -/vJ@)

L28"5 Il-1.5

479"O

--J
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APPENDTX IV

Iu Ìiiet i{orth: is the d.ifference bethleen the total amount of farm and personal
assets and the total- farrn and personel- l-iabilities" It is determined by
subtracting liabilities fron the assets,

Financial Progress: is calcurated. by subtracting the net worth in the
beginning of the year from the net worth at the end of the year.

l.^lork Units-: number of 10 hour days of d.irectly procluctive r¡¡ork usually
associated trith a crop or livestock programo This is also sometimes called
productive man vrork units. The man equivalent (tl.n.) is an a¿u1t ¡aale of
average capacity fully employed for a 12 month period. Simi]arly, a month
of la.bor means one nan or nan equivalent avaÍlabl-e for one rnonth, Irlork
units in crops are calculated.* on a per acre basi-s; and in livestock on a
per animal i:nit basis. Table l indicates the prod.uctive man wo::k units for
d.ifferent crop and l-ivestock programs, Tine spent on repair work, con-
struction and. travelling is not considered as a part of the prod.uctive r.qorko

MA1ìTT¡ ILíDUU L

Vùork Units for Crop and Livestock programs

0rops l,trork ûnits Livestock \'Iork Units

Cereals and
s¡oall seeds

Hay and hay
silage

Corn silage

ô?

t¡ h

Milk cows
Beef cov¡s
¡u- lls
Youlg stock
Sov¡s & boars
Market hogs

ln aì

2"O
À^

l^

¿"ó
10.0

L o Z -U¡\ìIeS

Lambs
¡IçIAÈ

T\lrkewg
::

4. Total .F?.rm R.eceipts: includ.e all product sales and miscel-laneous incomeo
income from custon work, decreases or increases in the crop or Livestockinventory. Purchases of feed, seed. and livestock are not ]-ncluded in totalfarn receipts.

The method of calculatÍng vrork units in crops and livestock enterprises issimilar to the procedure enployed. in the Carman District Farm Business
Association Á¡nual Report 1964 and the l{estern Manitoba Far¡n Business Asso_ciation Report fot 1963t Faculty of rLgriculture & Home Economicsu Universityof Manitoba"
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5. Val-ue, qf Crop ProcLuction: is the total- yield of each crop valued at
average prlceso

V¿ll-ue of T,ivestock Production: includes the sal-e of livestock and, live-
siock products, chånges in the livestock inventory and the value of live-
stock products used in the hone, Purchases of livestock are subtracted from
the value of livestock production. The value of livestock production,
therefore, equals the value of livestock sales minus the Livestock purchases
plus hone consumption plus the end of year inventory ¡ninus the start of
year inventory.

Veþrq of Total IAIm !fo-ùUSlrA4: incl-udes total prod.uct (crops and live-
EToct)ãlñi^rs cupî[ã]ã"s plus farm procuãe used in tñe horneu plus
or minus change ín livestock inventory, minus livestock purchasedu ni¡rus
feed purche.sed-, minus seed. purchased."

B" Total Costs of Production: includes yearly operating èxpensesu depreciation
on buildings and raachinery, interest on debt and five percent interest
charged. for owned capital.

9. Fixed Costs Versus Cash or Variable Costs: fixed. costs are the costs of
owning a ma.chine, that isu cÌepr=eciaiion and interest. Cash costs or the
variable costs are the costs of operating the rnachineu that is, fue1,
grease and repairs.

10. Rate of Capital- Turnover:' value of annual production
ment" It is determined by
val-ue of farm prod.uction.

is the number of years which it takes for the
to equal the total farm capital or the invest-
divíding the total farm capital by the total

11, It-atio of Farm Assets to Liabilities: indÍcates percentages of assets
ou-ned. and is d.eterrnined. by d.ivid.ing the total farm assets by the total
farm liabilities.

J,2" Iarmerts l,iabilities: represents the d.ebts or obligations of the farn
and of the farmerrs business" These d.ebts include mortgagesu farro
iioprovement loans, credit mion loans, notes, personal loans, liensu
sales contracts and personal accou¡ts payable.

I5" r'¡arm Income or Net Farm Tnco¡ae: is cal-cu1ated. by subtracting the operating
cost of prod"uction fron the total farm receipts.

14" gÆ. Ezpense Ratio: is the ratio of cost of farm
of farm prod.uction, expressed. a.s a percentage. It
dividing the cost of farro production by the vaLue
rultiplied by 10O"

production to the value
is d.etermíned. by

of farm production
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l-5" Operatorrs Equity in Business: is the value of total farm capitallæãTTãïffi
16" Ratio of Total Farm Capital- to Lia.bilities: is d.eternined by divid.ing the

operatorrs farm equity by farm capital multiplied. by 100"

!'1, Livestock Investment: is the srm of the livestock inventory and the purchase
of livestock within one yearo Thus the livestock ínvestment is found. by
adding the beginning of the year val-ue (inventory) 

"nd 
the purchase value

of the livestock by the end of the year"



APPEI\DÏX V tÕl

AGRrcutnlìAL Twpursa, pRoDtrcrrotrb Ærn lnrgRcErucy"

BETi,tEE'fV THEM FROIÍ yaÀR TO ffiÆ, ITAN]TOBA, Lg26-6f
:-:ãã;T-;=Tñp"T=ffiil=Þ;ãffiñ¡üf EõilEFffiiTæãI_ãõTñõõñE=Tiõn lñc onã=r¡õñ=T"Tfr=ra", :

l)'i rrprør'not¡ Yi al 'ìa¡ç¿u Crops Livestock fncomee
Index Index Ind ex fndex frorn

crops

(/ù
ïear

vrrat¡6ç

before

change
fron ïr,
before

change
from Yr"
before

change

before

urr416ç

from Yr.
before

frorn
nhnnaa'l i r¡a-

frorn Yrstock
hof^-o l:A

]-926 100.0 r00.0 100.0

27 95"7 -4.1 Il-5.6 +15.6 ].zo"'T
28 IO4.4 ,rA"7 85"4 -3O.2 Bl_.8
29 101,0 -1.4 l-l.6.4 +11.0 IL5"2
30 91"7 -9.3 75,2 -4r.2 78.7

3L 9I"5 -2O.2 to+,7 +29"j 146.4
32 66,7 - 5.2 60.8 -41,9 9;-"7
33 64,L - 2,2 82.5 +2I.7 128"7
34 68"7 + 4,6 68.4 -14.I 99"5

15 33 "1 -35.4 57 .9
16 34.0 + O.7 5"1"6
37 39.2 + 5.2 97.5
38 38.2 - I"O 90.6

19 19"5 + I"3 102"5
40 40"1 + 0.6 107.7
41 44.2 + 4"7 102"6
42 52.1 + 8"2 I1,B"9
45 57.1 - 4.9 l.:-5"6

44 6I.7 + 4.4 II2.2 - 3"445 65.I + 1"4 9I"O -2I"246 70"6 + 5.5 111,9 +20.9
47 80"1 + 9.5 102.8 - 9"f
48 92.8 +l,2"7 tt5.B +11.0
49 100.0 + 7.2 100.0 -t5.e
50 110,4 +10.4 111.0 +11-"0
51 719.2 + B.B l.].2"7 + 1.7

115.8 +l-5.8 14.L
Ltr5"7 - 0.5 32"5
118"5 + 3.2 37"9
9r"4 -2J.r +4."8

',78.8 -r2"6 58.B
55.8 -23"O 4.+"8
57.O + L.2 41.0
7O.7 +I1.7 3B"O

20"2 -5O"5 51,2
22.O + I,B 44"L
^a=¿o,) + 4.) )).)
¿Õo¿ + L"Y +L")
29.8 + 1.6 4,+"L
34"6 + 4.8 52"2
43"3'+ 8,7 50"1
65.3 +zz"O 59.0
77.1 +1I.8 50"4

o¿" I
55"2

4r"2
55"2
59.0
o¿ 6u

r',Ê, a

qqo
A7R
lo .7

/1 
^

4Y oô

79.4 2,3 41"3 56"7
75,7 - 1.7 47 "2 52.E
76"2 + O.5 41.L 56.9
76.4 + O.2 39"6 60.4

l-01.4 +25 "O lB"B 6I,2
100.0 - r"4 ,8"0 62"0
100,6 + 0.6 4T "5 52"4
115"8 +l-5"2 19"2 60.8

ro2"7 -lJ.1 38"6 67"4
96.8 - 5.9 40"9 59.1

101,9 + 5.1 5O"4 49.6
ì^ì ô 

^ - - 1 
^tul"¿ - u. 1 >+"2 45"8

IO2"4 + I,Z 4j"6 j4.4
109"5 + 7.I 5l-"6 4e.4
I3I.1 +21,8 i5.4 44.6
125,6 - 5.7 5l-.z 4B"B

117.9 - 7 "7 49"9 50,1
IrB.5 +2o.6 53"4 46"6
r25.4 -l-J"1 46.2 53.8

100.0

+2O"7 4l-.5
-38.9 25.6
+71"4 42"7

-a --2o ") ¿).9

100"0

78.3 -2r.7
tr.7"7 tr.- Avlo I | )aa
añ ^ol"y -r).õ
79"3 -28.6
19"2 -20,L
20.0 + 0.8
)p''7 rc''7L"c | | v. I

40"4 +11.7

ro.9 -29"5
]-7"L + 6.2
72"2 +I5"I
24.4 - 7 "8
21"2 - r.2
r9"4 - 3"8
^a ^¿oa¿ + o"ö
27 "9 + I,7
tf - ..^ a+o. ? +J_aj. o

6,7 R 't.7 7vt.v *1./

)¿ov -L!"ö
61.8 + 9.8
71"6 + 9.8

98,3 +26.7
100.0 + 1,"7
67.9 -32,r

Lrvø¿ ++)")
100"2 -10.0
85.B -14"4
6r"5 -24,3
52,5 - 9"O

75.O +22"5
6J"0 -12"0
65"0 + 2.0
/r.b - u.b

/¿.Õ - u"ö
74"L + I"3
õy"b +l).)

25.9 74.L100.0

¿] 7 'l

-ro. Õ

52 122,0 + 2"8 l.Z4"O
53 I2I"5 - 0.5 110"0
54 118"5 - 3,0 91"0
55 117.8 - 0"7 l07"6

56 I27 "7 + 9.9 152"2
57 L2r.6 - 6"1 106.8
58 r2r.3 - 0.3 r27,r
59 127"9 + 6"6 L2Z"B

-10"5 173,8
- o"3 169.4
' /¿o J 1/v.)

- ¿"Y ¿) l.L
+11"9 259.4
+ 4.6 267 

"O- 4.5 232,r
+16.7 265.O
-21.1 20r"7

181. B
lzo 7

r24.7
100.0
100,5
94.5

+LL") l-ul_"b
-14.0 90.5
-'l o aì .74 n+)øv rvo a

+12.6 87.9

+28"6 IO7.5
-25.4 87.B
+2O.3 104,7
- +" ) yb.u

,añ -+b'( ,'( '59.O +I3 "I-r4.'t 18.6 -20"1
+77.O 27 "O + 8.4
-29,2 2r"2 - 5.8
+74"3 50,5 +29.7
- 4"4 48.4 - 2.r
+69"1 40,8 - 7.6

l,- I"4 '17"I +36.3

+22.3 76"9 - O"Z
+ '7.Â' '7'l 7 t (\ A¡ i ov I I ø) T w.+

"14.9 79.5 + 2"2
+12.9 83"7 + 4"2
-61"3 L21"5 +37.8

-19.9 9917 -2r"8
À^ 1 ^a ^-4¿"t 9b"9 - 2.8

+18"7 86.B -10"1
-10.1 97,3 + 6.5

- 3"6 72.9 -2O.4
-24"7 100.0 +27 "I+ 0"5 82"2 -11"8
- 6.0 107.9 +I9.'l
+ 7.1 106"0 - r.g
-11-"1 122,1 +L6"5
*li.B 104.1 -18.2
+11"2 70"9 -73.2
+I5,6 85"1 +l4.5
-I5,7 I2I.3 +15.9
+76 "9 84 "O -j7 "7- 8"7 100"8 +16.8

60 112,8
6r 132"7
62 142"8

+ 4.9 126.2 + 1.4 95"0 - l_,0 gj"L
- 0"1 87"7 -18"5 66.0 -29.0 96.9
+10.1 155"7 +68,0 109.0 r-47.O 46"2

I25,8

+'lA

+79"6-a

Total varia.
Av" varía"in
/o yet y.o."

1l) øI

6,0 l_8.0

947 "O

25"5

o¿rJ" b

th u

Footnotes on following pageø



182

APPENDIX V (continued)
'L

AGRICI]LTTAÄJ, IN.PUTS', PRODUCTION, AND DIVERGENCYC

BETIIEEN TI{EM FROTT yE./\R TO ffiÁt, MANTTOBA, Ig26-63d

Footnotes:

a,{gricultural inputs include total operating expenses for prod.ucing
or raj-sing various farm enterprises.

h"Agricultural- production is the index No. of physicar vorume ofagricultural production includ.ing aII farn enterprises.
c--Input-output or production d.ivergency index equals agriculturalproduction Index $ fnput fndex x 1OO" It is a neasure of year to year changesin over alJ- yield in agriculture.
*Year 

7926 = 1OO for calcul-ating ind,ex numbers of production or income
fro¡o 1926 to 1934 and year 1949 = loo for the yeerrs L9j5 io rg6j"

"Tottl farm íncome includ.es only crop and..livestock enterprises because
here it is intended -to see the impact of variabÍrity on these twõ najor
enterprises of the farm business.
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ITPPENDIX VI

PRICE PER I]NIT FOR E,ACH CROP+

-__:::
L957 1958 1959 1960 1961 1962 :.963 L964

'w'heat

0ats

BarIey
Rr¡a

Clover seed

FIax

Sunfl-ov¡ers

Rn noqao¡l

Âtf^r¡^ðrrqrad

Corn si-Iage

Sugar beets

bu 1"48 bu
tl r1'7 lloT I

Rô 1I

Ê7 tr

R7 lt QrI rl
o v ¡ øv I

1.65 bu 1"50 bu 1.50

.BO 'r .50 rr .50

1.00 rt .90 " "go

1"48

êor

.90
on

Io4U r.47
a1

"o¿

bu

il

bu

It

bu

tl

il

n

bu

t¡ trô

on ll

lô^rl

|l

l9

"95 " 1.00 rt I"25 ',t 1"oo " 1"OO

"05 lb .06 lb .05 r¡ "04 lb .OB Ib ,12 lb .12 Ib "12 Lb

2.7O bu 2rB5 bu J.00 bu l.OObu j.25 bu 2"75 bu 2,75 bu 2.75 bu
.or5l-b ,ol51b .O35rb .04 lb "O35rb "05 ]b "05 lb ,05 Ib

1.75 bu "0J5tb "0J51b "04 l_b ,04 tb 2.50 bu 2,50 bu 2"50 bu
----Unbaled--- 1957to1960 L3.5O T, 2O,OO T. 12"00 T. I2.OO T" I2.OO T,

n r 5.00 T. 6,00 T" 6,00 T" 6.00 T. 6,00 T,
lÁ qô m 'rz tr^ mLUo)w Lø L)ô)v r', 12"00 T" 12.00 T" 12.00 î 15,OO T" 15.00 î. 15.0O T"

* Source: Farm Busíness Association Account Books, Ðepartment of Agricultural
Economics, University of Manitoba.



APPENDIX VTI

aNlIûAL PRTCES 0F Lr\ESTOcli, ÐÀrRY rutrD FOULTRY |RODUCTS'
,i-::=:=---_

älïî: i:ï .:ff:ffi;ï Hf;å"î" lfi"l:ffiu"""'"
Steers Feed.er Fed Hogs UulOleO- cents per cents per

Tear Steers Cal-ves weight pouad dozen

I95T 18"91 17"00 18,47 28.20 453 61"9 27 "51958 22.93 2I.60 22"86 25.20 44I 62"4 26 "21959 24"57 22"90 24"47 2L"30 439 62.9 24.r
1g6o 22"60 21"00 2r.53 2r.65 442 63.4 23.4
1961 22"OO 2L.45 2Q.85 24"85 +60 61"2 24.7
L962 25.70 24.40 24"25 25 "65 462 61-:1 24"4
1961 21"85 21"20 22"92 24"æ 462 61"7 2r.o

ft Source: Princip]eå and. fTqctices of Com¡:erci.:..r1 F¿rninå, ed_itors Gilson, J.C. et a1 , The public
Press Limited, 'rlinnipeg 1965, pp" 404-405 -

22,8

22"1

¿L"+

¿vo)

18" I
LJol

è


