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Management, Capital Structure and

Farm Firm Growth Revisited*
George F. Patrick*%

Three levels of managerial ability, capital availability and interest
-rates were simulated for periods comparing the 1960's and 1970's. Manager-
ial ability was the major determinant of firm growth, but impacts of capi-
tal availability and interest rates were greater under condltlons of the

1970's than they were in the 1960's.

Research on farm firﬁ.growth has received considerabie emphasis in
agriculﬁural eéoﬁomics since the 1960‘3. Developments*in theoretical con-
‘ceptualization,‘quantitative methodology and empirical appliCatidn have
interacted to improve and extend ouf knowledge of the growth process.l/
With the>em§hasis the area has receivéd, one would expect thaf phé pro-
blems'of férm firm growth have been resolved, but reseﬁrchérs,vexté;sion
specialists, aﬁd farmers remain perpiexed by the practicalitiesvof growth.

"Although considerabie progress has been made in;uﬁderstanding the
process of growth, the economic environment has recently qndergone SubQ
stantial change. The combination of higher land prices,.buiiding costs,
machinery and equipment prices, together with higher interest rates, have

increased the overall capital requirements for farming and annual capital

* Prepared for presentation to Section XVIII of the American Agricultural
Economics Association annual meeting at Pennsylvania State University,
August 15-18, 1976. Appreciation is expressed to Lars Brink, John Kadlec,
Earl Kehrberg, Kurt Klein and Paul Robbins for helpful comments on an
earlier version.

%% Assistant Professor, Department of Agricultural Economics,?Purdue University.
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costs. Emphasis on environmental protection has influenced some of the
alternatives farmérs may consider and often raised capital requirements.
Compafed'with the 1960's, there has been a large increase in the vériability
of both‘product and input prices.g/ The high product priceé and relatively
wide profit margins of the paSt féﬁ years'have attradfed mahy young people
into agriculture and the growth process is particularly important for them.

The objective of this paper is to present some preliminary results
with.respect to fhg differences between the>1960's and 1970's in simulated
growth paths foilowed by an Indiana agricultural firm with similar physical
resources. Emphaéis is given to the effect of managerial ability, capital
availability and the interest rate on the firm's pattern of growth and
organization. The paper is divided into four sections. First, the model
used to simulate ;he growth procéss is dichssed. Second; thé iﬁitial
position of the firm and simulations are describedy. Third, the results
obtained are presented and discussed. The paper coﬁciudes with some
implications for the growth prbcess in the 1970's.

The Model

The Basié model atilized in this study is based on the simulation
model developed by Pétrick and Eisgruber, which was updated and modified
by Harshbarger aﬁd further modified by Brink. The current version of
the ﬁodel incorporates éome additional modifications and updating.

The simulation model consists of a series of interrelatéd annual feed-
back loopé. - The firm's current resource position,,fafm family goals and
external factors interact to specify the alternatiyes which will be consider-
ed.' A.farmer's expectations with respect té pricés and'yields, which are
based_dn prévious experience, are used to budget the alterhativés being

considered. Expected outcomes are analyzed considering the goals, expectations



and fésourges>offa,family'and evaluatéddinAfélétion tbvthe'faﬁily's éoais.
Tﬁe plan offefing_the gfeatest'levél'of satisfaction, within the édhstfaiﬁts
of'fhé’mbaei, is ééléétéd and'impleﬁehted. The outéOMe'of'thé selected
aItérnétiﬁé ip»tufﬁ affécﬁs the firm's résourde poéition,vfarm fahily goals
ahd exﬁedtations withvrespéct to future prices ahd'yieids. Although con-
.tainiﬁg’a pfbv{éioﬁ"forvétéchastié variétions in prices ahd'yields;'the re_
'sults-éfeééntéd_inlfhié'ﬁéper consider only the dete%@ipistic mode.;/
The farm fémiiy was assumed to have mulﬁiple‘goalé’Wﬁich:inélude a
‘.désire”for*incdme:foffCurréﬁt consumption, toﬂowﬁ‘iandiﬁnd’acéﬁmdlafe net
worth fdrr1eiéﬁte‘and'fami1Y'time‘and a WillingﬁGSS’to sacrif{ée SeCurity
and accept riék*in tﬁe‘farm operation to~achieVequher goals. The relative .
ihportaﬁce'offthéseffamily goalé chénge‘dver time ‘and an ihdividual's
"score" for a‘particulaf goal is a function of vafiabiésjsuch as.his age;
net ﬁorth;vsiée of farm and size of family.i/ Expectatioﬁs‘with respect
to future prices and yields are a function of the price§ fecei§ed andﬁ
»yieids:obtéined previouély,éj: .
| Thé plénﬁiﬁgbpfocess réquires a farmer to specif§ éﬁ’alternative,
"anAIYZe*and'éﬁaluate"the expected results in rélatidh'to/hié‘goéls;é/ As’
indicéted previqusly, the_alternatives considered are défermined,by the
interaction of family'goals, firm résoﬁrcebposition and ekternal’factors;
: Fdr exémple, é fgrmer could have the'finanéiai resoufces and 1anﬁ.might
be avaiiable fof puréhase,.but if the land owﬁérship‘goa1 had avrélativély
,iow weight.in the>goa1_s£ructuré, land purchase;would not be considefed.
Thé fifst step in the planning ﬁrocess i$ ¢he evaluétion bf‘tﬁé_ou;come |
of last yeér's pian. If it was at’leaét_miniﬁailyvsétiéfaétorf.inrrelatioﬁ
to.thevfamily's goals;'thebs#ﬁe farm organizationbis*ﬁudge;ed and its ex-

pected results in the coming year evaluated. The farmer then considers the



acquisition bf'additiohal land éithef by buying or on a crop share rental
basis. The imﬁbftancebattached to the land ownership éﬁd'thé amount of
capitél ahailaﬁor'aﬁailabie will influence the decision méde.' If labor
availabilityiconstrains-expanéion of crbp aéreage, éAfarmer may consider
reducing or eiiminéting his livestock. Although not cpnsidere&'explicitly,
the availébility‘of machinery and equipment may infiﬁéhée'the léhd acquisi-
tion'deéision.l/' | |
Alternative Crop'rotations are specified in the ﬁddei'and the farmer
selects the:most'satisfactory one, Whén consi&éring'iivestbék, eXistihg”
'facilitiesbwiil Be ufiliZed befbré investments in new facilitiés are made.
If the pfeViéusly éonsidéred plansvaré ﬁighijvéétisfaét0r§; tﬁe farmer
will not'consider aﬁ expahsion“pf_livestoék faciiitiés, but these‘willube
replaced as required;g/ Labor is also a factor infiuencing livestock
bdeciSion,and if‘d'farméf is‘already ﬁiriﬁg some seasonal labor to help
wifh the cropé; he may'éonsider‘hiring a man oﬁ’a’fuli-time bésié toveﬁpand
1ivéstoék. |
Expected‘prices and yields are used in budgeting an alternétive which
ié evaluated ih»relation to a norm which a family seeks‘to‘attain'fér each
of its goals.  qu the living standard goal, a desired‘level of family
consumption which is a fqncfiénvof previous income‘and othef variables is
» specifiédvas the norm. The norm’for.the land ownersﬁip goél is defiped
in terms of an‘ihcreasé in net worth. The number of»days 6f operator labor
used is the’nqrﬁ for the 1eisureéfamily goal. The magnitudg of loss under
uﬁfavorabie pfice and yields relative to net worth is the norm for the
risk-taking goai.‘
A level of satisfaction is‘détermined for eaéh alternative_considefed

which reflects the degree to which the plan is expected to attain the



‘fdesiredvnormsrgj. The typlcal farmer 1svassumed to we1ght the achleuement
of various goals as follows 11v1ng standard 0. 40 land ownershlp, 0.25;
: 1elsure famlly, 0. lO ‘and r1sk -taking credlt-u31ng behav1our 0. 25 ' The
welghtlng of these goals ‘will be altered as the cond1t10ns of the farm o
'famlly change. For example, 1f a farmer s "score"'on the 11v1ng standard
- goal is above average, but below for the farm ownershlp goal then the ,‘
werghtg;ven attalnment of the 11v1ng‘standard W111 1ncrease and that of
:farm,ownersh1p"wrll“decrease. Q/ A ‘

‘"'The Plan pf&ﬁiding the“highest level7of‘dverallvsatlsfaction-;that is;v
the one- whlch best attalns the multlple goals of the famlly--ls selected
‘forllmplementatlon. In ‘the 1mplementat10n phase of the model ‘the resource
réduiremehts‘aretcomputed, purchasesfand lOans made_as-necessary, financial
: resultsfprfntedrout; and‘the”variables updated”for éﬁ@tﬁéffyear's decision-
making;v' | R | 3 |

'Iﬁi£i51 Situation and Simulatlons
A hypothetlcal Indlana farm operated by a 28- year old h1gh school

graduate who was: marrled and had three ch11dren was assumed for the 1n1t1al
f31tuation.> As a part-owner of h1s operatlon; he owned 80“acreS‘and had rented
an add1t10nal 120 ‘acres on 'a flfty—flfty crop share lease the prev1ous year.
He had produced 130 acres of cornm, 30 acres of wheat 30 acres of soybeans : :
?_-and lO acres of hay/pasture. There was sufflcfent machlnery in the form
“of‘two tractors, plantlng and harvestlng equlnment for a somewhat larger
operat1on.‘ He also had suff1c1ent bu11d1ngs and equ1nment for the 10 sowS'
‘and 20 beef cows he owned Although the- phy51cal resources were the same,
'the total 1nvestment was about $70 180 in. the l960's and $17l 160 in the
lQ?O's. ‘In both perlods, the operator has.about'42 percent equlty 1n the

‘ .farm’buSiness,jbutbthelinitial net worth was only $29;680>in the}l960f5'esﬂ



compafedfwith'$70,660 in the 1970's.

vFérm‘opéfationslwere Simulated for periods of 20:yéars with threé‘
vlevels of managerial ability, capital ratibningvand iﬁterest‘rates.
Managerial ébility; as defiﬁed in thisAstudy, conside?éd'oﬁiy the.teChnical
tfansférmation ratés. " Yields of crops and livestock for the average manager
weré apﬁroximately_the Stage average. Yields of the ”high" and "low" ievel
managers were fifteen pefceﬁt above and below the aVefagé:fof crops and ten
pefcent for livestock;“vCrop yields and fertilizer applications wéré highet‘
in the 1970'slthan in the 1960's. Theé three lévels:of”cépifal‘availabilify
considered'were‘40, 60 aﬁd‘80 percent of the value of totéi assets., In
other words, with the 80 percent limit, a farmer ¢ou1d'consi&er borthiﬁg"
.up to:80“pefceﬁt of the value of an asset and the limit éould be coﬁsidered i
as internally or externally imﬁosed;vvlnteréét rates of 6, 9 and'12'percent
annually were:éoﬁsidered. |

Prices énd.cqéts used,in the‘éimulationsvof the’1960's.and 1970'5 were
appfoximatelyvfhosé of the level of the‘middie of>each périod,‘but no
‘ specifiC’yearvqr\3equenée of years was simulate&.ll/‘ With the‘eXCeption.of
fertilizef appiiCétion;‘a.similar pfoduction tééhhdlbgy was assumed for "
both beriods. 'Aléhough there was a difference in the price level’betﬁeen
the 1960's and 1970'3, inflation ﬁas not considered’in‘tﬁe‘simulations'6f’
particular cases.',It Wés assumed:thét 80 acres of 1and wduld be available
for purchase évéfy other‘year; but additional land COuld be rented 6n a
v fifty-fifty‘cfop share every yéar. If land were purcﬁased, the amount of
renfed}land wouid‘be féduced by tﬁat amount.

| Results

The>termina1 net worth, size of the farm in acres and quantity of live-

stock on the farms simulated are presented in Table 1. Although the absolute
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TABLE 1. Terminal Net Worth— of the Simulated Farms, Farm Sizeg/ and leestock—/
| 1960's 1970's
Loan Interest Mangerial Ability Level ~ Managerial Ability Level
Limit Rate ‘ E '
% % I 11 I1I ‘Low Average- ~° High
12 Sold Sold 111 i,e | Sold = | Sold 258 h,a
) Year 6 Year 7 Year 4 Year 5
80 9 Sold . Sold - 120 e,e Sold v 214 h,c 306 d,b
Year 6 Year 8 Year 4
6 Sold = | 83 i,f 183 a,k Sold 296 d,a 336 d,a
Year 6 Year 4
12 Sold ‘Sold 111 i,e Sold | sold 247 h,a
Year 5 Year 6 o Year 4 Year 4
60 9 Sold " Sold 120 e,e | Sold - [203 h,d | 294 d,a
Year 10 Year 7 Year 4
6 Sold 83 j,f 146 b,f Sold 289 d,g | 329 d,a
' Year 6 Year 7 '
12 - Sold 117 c,a 164 c,a Sold Sold 245 h,i -
Year. 19 ‘ ' Year 4 Year 4 R
40 9. 81 f,a 127 c,a | 170 c,a Sold 196 h,h 266 d,g
‘ o v _ Year 4
6 93 f,a 146 c,a 171 f,a Sold 208 h,j 273 d,b
’ : ' Year 5
1/ Expressed in thousands of dollars. A statement such as ”Sbld Year 5" means that the

rented; e = 24 .
‘owned,240 rented; h = 160 acres owned, 200 rented;

desired levels of consumption, debt payments, etc. could not be met and the

The first létter‘folloﬁing the net worth indicates farm size énd is coded:.
owned b = 320 acres owned; c 240 acreas owned, 200 rented; d = 240 acres

j = 80 acres owned, 240 rented.

Livestock are

. sows, 20 beef cows; b = 11 sows, 20 beef cows; ¢ = 11 sows, 22 beef cows; d
22 beef cows; e = 10 sows, 4 feeder calves, 20 beef cows; f =

20 beef cows; g = 10 sows, 150 feeder pigs, 20 beef cows; h =
22 beef cows; i = 13 sows, 300 feeder pigs, 23 beef cows; j=
38 beef cows; k = 2 sows, 49 feeder calves.

indicated by the second letter following net worth and are coded:
13 sows,

. 10-sows, 11 feeder calves,
13 sows, 150 feeder pigs,

farm was sold.

a = 480 acres
owned, 120
240 acres owned, 80 rented; f = 160 acres owned, 280 rented; g = 160 acres

i =‘l60-acres'owned, 160

rented;

a

15 sows, 300 feeder pigs,




size of the net worth accumulated 1ncreased substantlally from the 1960"s
to the 1970's, manv of the general conclo81ons are the same in both periods.'
Manager1a1 ab111ty of the farm operator was the maJor factor, among
those con31dered in thls‘study, determining the rate of growth of the farm
flrm.‘ The belowvaveragebmanager was able to malntain a satisfactory level
of family consumptlon expendltures and make the debt payments required to
acquire 1and in only two of the 01rcumstances 51mulated for the 1960'
and none for the 1970's. In‘contrast, the operator with a high 1eve1 of
managerial ahiiit& ekberiencedgfairiy sohstantiai gromth in aliwcircnm-
stances}' Ih'general.hhigh intereSt rates, eSpeciaiiy mith the”high debt
11m1ts, caused the average manager to- experience f1nanc1a1 difficultles.~
Increases in the interest rate tended to reduce the amount of net
ﬁorth accumnlated in‘both‘periOds considered. During the 1960's, the largest
effect came from a change from 6 to 9 percent 1nterest while in the 19705
the change from 9 to 12 percent had a 1arger impact. - In simulations of
both perlods higher 1nterest rates tended to result in a- smaller number
dof acres beingﬁowned_by farmerS'although total crop acres,and‘liVestockh'
operations’werefnotfgreatly‘affected;f Payment’of‘higher_interestvrateShref
duced the'amount,of income available for reinvestment‘and slowed ekpansion
of land resonrces;h‘In addition to_restricting the rate of net worth accumu-
lation, higher interestgrates also reduced the level of.family'consumption
expenditures. Both of these effects would make the farm unit'morezvulnerahlev
to qnfavorablerprices_or yields. | |
_Changes~in'the‘loan limit or‘self-imposed limit of”éapital'availability
 did not have a:consistent_effectvon the net worth.accumulation. Duringithe
1960's, some of the,high_level managers with 1ow loan ;imits}actually had r

as much‘land'and_greater.aCCumulations of net worth than those with higher



loanllimits. ‘By belng forced to delay acqu1sit1on of 1and unt11 having a-
”vlarger down payment the farmers w1th 1ow 1oan 11m1ts saved on’ 1nterest
:.Payments. 'fffthe»srmulatlon'model had considered lnflation"offland valuesg_.
suth ds has- dceurred since the 1960's; the pattern of net worth accumulation
wouid”havefbeeniduite dffferent} 'The‘net:worth of’ail’farmers would have’
incréased;SUbstantially;ﬂbut:the net”worth of‘the:farmers'aéﬁuiringtiand‘”
duringfthe:firstfyears?of the“simulationscwould?have3increased'relatiwelyh
.:more;f5Higherjioanilimrts;aiso>generaily led tngarmef; seiling out&sooner.
:‘Eorﬁabbvéiawerage“managers”in the31970fs?fhigher'loan iimitsidid lead
to gr.eater.net .wo'féh5ac’¢uu{u1a£ians at"»gix‘ren' interest ‘i:é‘tes'. 'rhé effect of _'
E 1ncrea31ng ‘the 1oan 11mit from 40 to 60 percent was greater than from 60 to
'80 percent Effects of h1gher 1oan 11m1ts on number of owned acres and ‘net
eworth were greatly reduced by hlgher 1nterest rates. Farmers acqulredﬂiess:.
vlandkbecause‘a larger part‘of’the farm“recelpts‘went to’interest\payments;
but famlly consumptlon tended to be hlgher and more stable w1th the hlgher
1nteres; ratesrg ThlS ‘was because w1th the hlgher rnterest rates the surplus"
for reinvestment was reduced and farmers did not extend themselvesias far |
w1th.respect to debts and 1oan repayments as when 1nterest rates were lower.
, The effects of changes in both the 1oan 11m1ts and 1nterest rates were
1accentuated for the average manager in the 1970's.t 8
In general the 11vestock operatlon of the farms>31mu1ated d1d not -
change greatly as 1oan 11m1ts and interest rates changed : Durlng the. 3
1970' Sy there was a tendency for the farmers Wlth low loan 11m1ts to enpand
‘ 11vestock sllghtly | The failure of the 11vestock operatlon to,exhlblt«.
»greater changes is due largely to the secondary role 1t was glwen in the
12/'... ‘ A ‘

Jmodel,f*

-
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:implicatioﬁs__f

“iThe“resulfsibbféined:fromfthé simu1atiopé indicété théﬁjmahééefiélzb
ébilitY‘cbntinuésitofﬁéﬁfhe'major.detéfminéht”ofuférm:firm'grbﬁﬁh“iﬁlfhe
'197o‘sjés'i; was in the 1960's. In fact, thé”rélétive di£feréncéiinvtﬁe 5
i'néf W6rth édcumulgted in éiﬁilar conditioﬁs by férmefs of?différing>
manégériai aEiiit&fhas iﬁcréaééd ffgm»the 196913 to ﬁhe»i970'sf 'The '
felétive;éffeéts:of'loén;iimits:anabintéféét ra;és!oﬁvhéf WOfth'é¢cumu-‘
létioﬁ~aléo“se¢m t§ have ihcféased; .

Thé5effeétsaof*the3é Qariables.afg_hot"limited to the direct efféctsv
_bn,nef_W§rth ac¢ﬁmu1atidn;‘VFémily Eonéumpéioﬁ levels énd‘ovérall‘éatis-
fa¢fioh are gffected by thém; Althbugh_siﬁhlatéd nomiﬁalzlevels of conéumptioﬁ
Wérefcémmdhly~é§oufi50 ﬁefcent{ﬁigherﬂin thé“197oisv£ﬁéﬁiin'the 1960}5; |
the ovérall 1éVéls offsatisfaction Wére,near1y°eqﬁa1‘£or*férmers in similar
situations}hf" | | |

 ihéIﬁaﬂagefia1’ability_ofva farmef;is presumed constant in the modeIQ
Tn the real WotldQ?pdSsibilitiés'do'éxist for a farmer to_impfpve his |
ménagérial abiiity;  fhe éimulation results suggest fhat the ?eturﬁ'ﬁo'aﬁ'
imprdﬁement;in‘méﬁégerial ability would Bé vef& high. :-vvv

Sdbéfaﬁtiéi.differences can and did exist in téfms‘of tﬁg type and

 quanEity éf rgédufces cqntrolled.by the farm situatidné With:similgr net
e watﬁjécéumuié#i&ﬁs.viln aﬁ inflétiohary éituétibh,;thefpérfarmanpé“aﬁd » _:
security,pf»Qéfiphs‘résoque:bundlésjcan différ greatlyfiikeéognition.qf:
‘uthese,pdssibléfdiffereﬁces may,lead férmers:to modify.tBEir degision'fuleé
and behaviouf. jEffectsvof factorsbguch‘asaiﬁflafioﬁ,'risk.and uﬁceftéinﬁy:»

need to be,énalyzed in greater depth.v,



' Footnotes

%/For an eatensive rev1ewvand bibliography see Renhorg and Western Reglonal Re-
search PrOJect W 104 o | v |

g/Ind1ana s corn prlce ranged from $‘80 to $3 42 per‘bushel 51nce l970 : Anhydrousv

» ammonia ranged from $75 to $140 per ton from 1958 to 1970 and from $75 to $265
| gince then.lf‘"'l | » » |
lélEyen in thefdeterMinistic:node,'nrices of heef’cattle‘and'hogsfcycle; ::’

,4/For ‘a further d1scussion of these functions see. Patrick ‘and Eisgruber;

'S/The prev1ous year was weighted as’ O 7; ' two years ago, O 2 and three years' ago,v
0. 1 in formulatlon of short-run expectation. The best and worst years are also |
con81dered when evaluatlng a plan.f‘ ‘ |

o Q/For a schematic dlagram of the planning process see IrW1n. .

AS currently fornulated the farmer has very 11m1ted pOSS1bi11t1es of 1ncrea31ng
the size of equlpnent being‘used 1f 1abor is a barrier to further expansron
As’presently formulated,'the model does not con31der:1nvestnent’1n theehlghly

',-capital'intensiye; confinenent livestock facilities.':‘ i | o

- These procedures'are described»in Patrick and'Eisgruber;’hv

10/For examnle,llf a fam11y has a consumption goal of $10 000 and anvalternative isl

expected to. prOV1de $14 OOO for consumptlon 1s satisfactory and rated as three.v

| A plan prov1d1ng $9000 to $10 000 is 1ess than satisfactory and rated as a two. ;
va an alternatlve prOV1des 1ess than $9000 for consumption,‘it is not satisfac-
tory and rated as: one.v Simllar procedures are followed for-the other goals._”‘

’V-The overall 1eve1 of satisfaction of an alternatlve is found by multlplying its

v rating for each goal by the weight of that goal The’sum of‘these_values-rsvthev;

’overall 1eve1 of satlsfactlon.



1 o .
——/For example, corn changed from $1 08 per bushel 1n the 1960 s to $2 25 in the

: 1970' Soybeans 1ncreased fr0m $2 24 to $5. 50 per ‘bushel, pork from $16 00
per hundred welght to $36.00 and beef from $22, 35 to $43 OO per hundred weight.
The price of class one land 1ncreased from $600 to $1400 per acre and nitrogen
fert111zer Went from $ 09 to $.14 per pound The»acquisition cost of a tractor
went from 85, 325 to $14\000 |

’ “/It should also be noted that the scale of several of - the.llvestock operatlons 1s

. small by standards ‘of the 1970 s. As indicated prev1ously, new‘11vestockvtech-

nology was not 1ncorporated in the.model and 11vestock in generallwas given av
seoondary.role;a~1n the real world, farmers would have_probably dropped or '

W suhstantially'eipanded:their livestock operations.
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