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Economic Feasibility of Farm Real Estate Equity 

Investments 
Charles B. Dodson 

Abstract. The potentwl for mvestment by nonfarm 
mvestors m US farm equIty IS esttmated by 
applymg a m,cro'model of the nonfarm eqUIty 
market to USDA's Farm Costs and Returns Survey 
The analySIs md<cates a potentwi market from 
farm operators of approxImately $9 btllwn 
Estabhshment of real estate mvestment trusts 
(REIT's) 's dIScussed as a posSIble mstltutwn to 
untte farmers and Lnuestors 

Keywords. Real Estate Investment Trusts, equIty 
fmancmg, farm real estate, farm returns, Farm 
Costs and Returns Survey 

HIstorIcally, farm businesses have raIsed capItal 
from owner eqUIty, debt financing, or leasing Non· 
farm businesses, on the other hand, can raIse 
capItal through varIOus other financIal Instru· 
ments such as stock, hmlted partnershIps, real 
estate Investment trusts (REIT's), and leases 
Producbon agflculture's umque structural charac· 
teflstJcs have restflcted the use of these capItal 
sources These restflctlOns have Impacts on the 
growth, hqUldlty, Inter·generatIOnal transfers, and 
flsk·return tradeoffs of farm bUSinesses ThIs 
paper examines the potentIal market for external 
eqUIty Investments In farm bUSinesses 

PossIble forms of external eqUIty Investments 
along WIth advantages and dIsadvantages of exter· 
nal eqUIty finanCing have been the tOPICS of 
prevIOus studIes (Lowenberg·DeBoer et ai, FIske et 
ai, Matthews and Harflngton, Raup, Crane and 
Leatham) I EconomIc models of Investor and 
farmer behaVIOr WIth respect to external eqUIty 
have also been presented (CollinS and Bourn, 
Penson and Duncan, Moore) The current htera· 
ture on external equIty for eqUIty, however, 
Includes few studieS whIch focus on the market 
potenbal A lack of detaIled farm·level financIal 
data has restrIcted attempts to empmcally esb· 
mate the non-farm eqUIty's market potenbal 
USDA's Farm Costs and Returns Survey (FCRS) 

Dodson IS an agncultural economist With the Rural Economy 
DIVISIOn, ERS An earher versIOn of thiS paper was presented 
at the 1993 annual meetmg of the Amencan Agricultural 
Economics AsSOciatIOn 

ISources are hsted In the References sectIOn at the end of 
thiS article 

prOVIdes thIS informatIOn 2 ThIS paper contrIbutes 
to the hterature by developing empmcal estImates 
of potentIal demand for nonfarm eqUIty from farm 
operators uSing FCRS data 

Capital Sources for Farm Businesses 

Farm bUSinesses reqUIre capItal to expand or take 
advantage of new technology Farm bUSinesses 
WIth insuffiCIent owner eqUIty to meet theIr capItal 
reqUIrements have rehed on debt and/or leasmg as 
the primary sources of addItional capItal A major 
dIsadvantage of debt financmg IS the mcreased 
finanCIal fisk of a farm busmess The farm 
financIal crISIS of the 1980's prOVIdes an example 
of the fisk Imposed on farm busmesses and the 
farm secto! as a result of debt financmg Lower 
commodIty and land prIces along WIth hIgher and 
more volatIle mterests rates durmg the 1980's 
lowered the return to farm assets and mcreased 
financIal fisk thus contflbutmg to a SIgnIficantly 
hIgher mCldence of credIt problems, loan dehn
quencles, foreclosures, and bankruptCIes 

The greatest capItal mvestment for most farm 
bUSinesses IS real estate Leasmg IS a prevalent 
method In whIch farm operators acquIre real estate 
for expansIOn Forty-two percent of all farm real 
estate IS operated under some form of leasmg 
arrangement Nearly two-thIrds of all leased 
acreage IS cash leased the remamder covered 
under type of share arrangement (USDA FCRS, 
1991) Cash leases suffer from the same dIsadvan
tages as debt finanCing since they mvolve a fixed 
obhgatlOn Share lease arrangements result m less 
financIal fisk for the farm busmess smce they are 
based on a proportIOn of productIOn 

Both share and cash leases, however, have several 
dIsadvantages compared to dIrect ownershIp 
Lessees have no fight to the reSIdual value of the 
asset and can result m agency costs In the case of 
agrIcultural real estate, a lessee has less of an 
mcentIve to maintam bUlldmgs, access roads and 

2The Agricultural EconomICS and Land OwnershIp Survey 
(AELOS) also mcludes much of thIS InfOrmatIOn (U S Depart
ment of Commerce, 1990) AELOS has an_advantage over FCRS 
In that It Includes InfOrmatIOn on landlords and operators 
FCRS mcludes information on operators only AELOS, how
ever Includes InfOrmatIOn for 1988 only which was a drought 
year In the MIdwest and parts of the South 
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fences, or prevent erosIOn Lessors may seek to 
protect the residual values by incorporating control 
practices Into the lease agreement However, this 
InCI eases negotiation costs for both the lessee and 
lessor In searchmg for land, lessees may face high 
costs of search and assessment of quality 

External eqUity arrangements may offer several 
advantages over leasing Th~re are less concerns 
about the protectIOn of residual value since each 
party has an Interest In the property As an owner 
of the property, the operator aVOids the pOSSibility 
of annual search costs 

A large proportIOn of farm busmesses may reqUire 
capital to facilitate inter-generatIOnal transfers of 
estates USDA data indicates a large portIOn of 
farm assets are held by farmers who are at or near 
retirement age Farmers over 55 years of age 
control 46 percent of all farm assets while farmers 
over 65 years of age control 21 percent of all farm 
assets (USDA Farm Costs and Returns Survey, 
1991) 

The large Investment by farm busmesses In real 
estate has ImplicatIOns for short-term cash man
agement and mvestment optIOns Farm busmesses 
With short-term cash-flow problems cannot eaSily 
liqUidate real estate mvestments to meet cash-flow 
shortfalls IlliqUidity can also limit a farm opera
tor's Investment chOices A farm operator With 
little liqUidity cannot easily take advantage of 
opportumtles to purchase new land or eqUipment 
The 'large land Investment reqUired by farm 
bUSInesses can cause ttte farm operators' Invest
ment portfolios to be subject to unsystematic nsk 
The wealth of a farm operator whose mvestments 
consisted entirely of agrICultural assets would be 
vulnerable to changes In land values ThiS vul
nerability could be reduced If an operatol could 
sell eqUity Interests to nonfarm mvestors and use 
the proceeds for diversificatIOn Into non-farm 
Investments 

The disadvantages associated With debt and leas
mg mdlcate a need to further examine alternative 
sources of capital for the owner/operators of farm 
busmesses If markets for farm eqUity eXisted, 
farm busmesses could raise capital for mvestment 
by sellmg eqUity Interests to non-farm Investors 
Compared to debt financing or cash leasmg, 
external eqUity arrangements result m less finan
Cial nsk Compared to the exclUSive use of owner 
eqUity, external eqUity arrangements enable lever
aged mvestments and reduced unsystematic nsk 
for the farm operator Compared to share leasing, 
external eqUity Investments enable the farm 
operator to have an Interest In the reSidual value 

The orgamzatlOnal structure of productIOn agrICul
ture and the transactIOn costs of establishing an 
external eqUity market have restncted the de
velopment of market mechamsms to channel 
eqUity from the non-farm sector to the farm sector 
An mstltutlOn or smgle mvestor seekmg to mvest 
m farm busmesses would likely Incur slgmficant 
search, mformatlOn, and momtormg costs which 
may discourage the direct or shared ownership of 
farm assets EXlstmg market mechamsms, such as 
gomg public, selling shares of common stock, or 
establishment of limited partnerships, can mvolve 
high start-up costs, even for large commerCial 
farms On the other hand, eVidence suggests that 
agricultural assets generate suffiCient returns to 
be attractive to mvestors (Barry, Gertel and LewIs, 
Moss et ai, Dodson) 

A flow of capital from the nonfarm mvestor to farm 
busmesses reqUires (1) a suffiCient number of 
farm bUSInesses whIch meet a mInImum return 
and SIze Criteria, (2) a suffiCIent npmber of farmers 
willmg to partiCipate m an eqUity market, and (3) 
an mstltutlOn which umtes farmers and mvestors 
and lowers transactIOn costs The objective of thiS 
study IS to estimate the potential market for U S 
nonfarm or external eqUity by Incorporatmg the 
aforementIOned reqUirements mto a micro-model 
for farmers' demand for external eqUity and 
mvestors supply of capital to agriculture 

Because agricultural real estate IS nondepreciable 
and often Cited as a good mflatlOn hedge, It IS an 
attractive investment Farm busInesses also re
qUire capital for livestock, machinery, and eqUip
ment The shorter life and deprecJabllity of nonreal 
estate assets make them attractive for eqUity 
Investments Investors and farm operators are not 
likely to want to the mcur onglnatlOn costs for 
shortterm external eqUity mvestments Also, mves
tors are not likely to mcur the cost of regularly 
momtormg and valumg depreciable assets such as 
machmery Because farm real estate represents 
the asset most likely to attract the mterest of 
mvestors, It IS the focus of thiS analYSIS 

Establishment of REIT's for agricultural real 
estate mvestments IS discussed as a pOSSible 
InstltutlOn to unIte farmers and non-farm Inves
tors AssumptIOns concernmg transactions cost of 
establishmg and mamtalnmg an agricultural REIT 
are Incorporated as well as mInImum SIze and 
returns of farm busmesses Estimates of the 
potential market are based on the financial 
characteristics of farm busmesses over the 1987-91 
penod as obtamed from USDA's Farm Costs and 
Returns Survey 
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Relation to Previous Studies 

Several preVIOUS studIes have presented economIC 
models of mvestor and farmer behavIOr whIch 
mcorporated external eqUIty Penson fOl mulated a 
growth model whIch mcluded external eqUIty 
mfuslOns Moore demonstrated the demand for 
external eqUIty IS a derIved demand analogous to a 
productIOn mput Matthews and Harrmgton dIs
cussed the pOSSIble forms of non-fal m eqUIty and 
the ments of each Lowenberg-DeBoer et ai, 
glaphlcally plesented the hmltatlOns and weak
nesses of debt financmg Leathem and Crane 
dIscussed the prIncIple of IslamIc bankmg as a 
method of relaymg external eqUIty from mvestors 
to farmers FIske et al dIscussed the hIstorIcal 
pattern of capItal flows III agrIculture and Imphca
tlOns for future capItal flows Colhns and Bourn 
explored the economIC condItIons m whIch the 
external eqUIty capItal market could eXIst and 
suggested mstltutlOnal structures for dehvermg 
external eqUIty Accordmg to Collms and Bourn, 
"For external eqUIty to be a SIgnIficant source of 
eqUIty for farm busmesses, the transactIOn must 
be VIewed as bemg benefiCIal by all partIes " 
Colhns and BoUl n's approach was to derIve mlcro
models of farmer and mvestor behaVIOr and 
determme whether these models mtersect at a 
meamngful eqUlhbrlUm ThIS research develops an 
empIrIcal apphcatlOn of the Colhns and Bourn 
model utlhzmg FCRS data 

The Collins and Bourn Model 

Colhns and Bourn developed models of both fal m 
operator demand and mvestor supply The Colhns 
and Bourn model depIcted an exchange of external 
eqUIty for bank debt ApphcatlOn of theIr models to 
emplflcal data prOVIdes estImates of the amount of 
debt farm operators would b~ wlllmg to exchange 
for external eqUIty ThIS procedure would hkely 
prOVIde conservatIve estImates smce the approach 
does not recognIze the Impacts of the avallablhty of 
external eqUIty would on a farm operator's mvest
ment deCISIOn For example, the aVaIlablhty of 
external eqUIty may encourage greater expansIOn 
through acquIsItIon of land or Improvement of 
faclhtIes Also, farm operators may sell theIr own 
eqUIty to mvestors m order to reduce unsystematIc 
rIsk 01 mcrease theIr hquldlty Another posslblhty 
IS that the aVaIlablhty of external eqUIty may 
encourage farm operators to substItute external 
equIty arrangements for leasmg The subsequent 
analysIs should be mterrupted as an estImatIOn of 
external eqUIty demand by farm operators under 
the condItIOns of a debt-eqUIty swap 

CollIns and Bourn defined the prIce of external 
falm eqUIty as 

(1) 

where 'IT IS the plOportlOn of the profit reCeIved by 
the mvestor, E IS the eqUIty supplIed by mvestor, 
A IS the total value of fal m' assets, and "I IS the 
prIce of eqUIty A prIce of eqUIty equal to 1 Imphes 
a return to the mvestor m dIrect proportIOn to the 
mvestment In return for contrIbutmg "X" percent 
of the total mvestment, an mvestor would receIve 
"X" percent of total returns Low farm busmess 
returns may not necessanly result In an Investor 
not supplymg capItal The mvestor may SImply 
reqUIre a greater proportIon of Income relative to 
theIr mvestment 

For a farmer, the prIce of external eqUIty IS the 
proportIon of returns one would be WIllIng to gIve 
up to attract Investment RIsk averSIOn, the cost of 
debt relatlve to the cost of eqUIty, and taxation are 
factors whIch may cause the fal mer's prIce of 
external eqUIty to deVIate from umty A hIghly rIsk 
averse farmer, for example, may be,wlllIng to forgo 
mcome for equIty to aVOId the finanCIal rIsk 
assocIated WIth leverage 

The derIved demand for external eqUIty shown by 
equatIOn (2) corresponds to CollIns and Bourn's 
equatIOn (0) 

A - "I [R - KD - paz TJ 
E = R (2)

2K'Y + PIT2/ A 'Y2T 
R 

where E IS the dollars of external equIty, R IS the 
random net return to actIvItIes of the farm prIOI to 
mterest and tax payments, A IS the value of fal m 
assets, K IS the mterest cost of debt, D IS the 
volume of outstandmg debt, p IS a rIsk averSIon 
coeffiCIent, T IS one mmus the state plus federal 
margInal tax rates on persona] Income, and O"R2 IS 
a measure of varIance of farmmg returns Collms 
and Bourn demonstrate that the partIal derIva
tIves of (2) all have the expected sIgns ImplYIng 
more profitable farms should be less mterested m 
an exchange of debt for extemal eqUIty whIle 
farmers operatmg m a rIskIer envIronment and 
farmers whIch are more rIsk averse would be 
mclIned to exchange debt for external eqUIty 

A reservatIOn prIce of external eqUIty for a farm 
operator ("If) IS defined as the prIce of eqUIty ("I) 
whIch makes the numerator of (2) pOSItIVe 

K
"If = (3) 

r - K8 - p CT 

where C = ("R2/A), I IS the expected letUln on 
assets, and 8 IS the debt-asset ratIO 
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An extemal eqUIty market transactIOn reqUIres a 
posItive mtersectlOn of the mvestor's supply mter
sect and farmer's demand Investors should be 
wlllmg to supply external equIty to an agncultural 
producer as long as the expected rate of return on 
agllcultural assets at least equals the mvestor's 
requIred rate of return The Investor's rate of 
retUI n (K,,) IS determmed by farm profits and the 
mvestor's reservatIOn pnce of eqUIty ("II) 

K _ [R - K * (D - E)l (4)e - )'1 A ' 

where R denotes the expectatIOns of mvestors as to 
the net returns to the farm busmess The numera
tor ~f equat{on (4) reflects the mterest saVIngs to 
the farni busmess as a result of the debtJeqUlty 
swap, (K * (D - E)) At a pnce of eqUIty equal to 
one the Investor would receIve the same rate of 
return as the farm busIness 

The Investor's reservatIOn prI~e for external equIty 
hI) IS determmed by the relatIOnshIp between an 
mvestor's reqUIred return and the expected farm 
return The Investor's requIred return represents 
the late reqUIred by the mvestor as compensatIOn 
for the systematIc rIsk of the mvestment An 
mvestor's reqUIred rate of return can be approxI
mated usmg capItal market theory Market models 
such as the CapItal Asset Pncmg Model or 
ArbItrage Pncmg Theory estabhsh the reqUIred 
rate of return to be equal to the riskless rate, rf, 
plus a nsk premlllm commensurate wIth the 
asset's systematIc nsk Usmg 13. to represent 
systematIc nsk of the asset and rAJ to represent 
the mvestors reqUIred rate for perIOd J and (rmJ 
rfj) to represent the market rIsk premlllm, the 
CAPM mdlcates a reqUIred rate of 

(5) 

where raj IS the rate reqUIred on agncultUlal 
mvestments m perIOd J In equatIOn (5) the market 
nsk pI emlllm IS defined as the market return m 
penod J, (rJm), less the nsk fl ee rate m penod J, 
(rfj) If the mvestors reqUIred rate IS greater than 
the expected rate (rAJ > K.), the mvestor would 
reqUIre a share of profits greater than theIr share 
of the mvestment The mvestor's reservatIOn pnce 
would thus be, 

rAJ
"II = ----'---- (6)

[R -K (D - E)]lA 

Thus, the mdlvldual farmer's demand for eqUIty IS 
a functIOn of the pnce of eqUIty ("I), nsk aversIOn 
(p), farm returns (R), vanance of returns (e), taxes 
(T), farm debt ('), and cost of debt (K) In 
functIOnal fOl m thIS can be represented as, 

(7) 

where d IS the estlm_ated demand for external 
eqUIty GraphIcally, the demand for external 
eqUIty IS a dechmng functIOn of the prIce of eqUIty 
wIth rIsk averSIOn, farm returns, vanance of 
returns, taxes, and cost of debt are demand 
shIfters (fig }) EqUIty supphed to a farm owner/ 
operator IS a functIOn of the risk free rate (rf), the 
systematIc risk of agrIcultural assets (13.), the 
market return (rm), and the farm return (R) In 
functIOnal form thIS IS represented as 

s = f(r f ,13.,rm,R), (8) 

where s IS the amount of external eqUIty supphed 
to an mdlVIdual farm operator Tlils supply IS 
perfectly elastic reflectmg the lack of mfluence an 
mdlvldual farmer has on the aggregate return 
reqUIred by mvestors (fig 1) From equatIOn (3), 
the farmer's reservatIOn prIce IS the Intercept of 
the farmer demand schedule and the vertical alUS 
as shown by 'Yf The Investors reservatIOn prIce 15 
represented by the mtercept of mvestor's supply 
schedule An mdlVIdual farmer should partIcIpate 
m a market for external equIty If the farmer's 
reservatIOn price exceeded the mvestor's reserva
tion prIce ("If> "I,) At a reservatIOn price for the 
mvestor of "10' the farmer would demand eo of 
external eqUIty Any factor whIch causes the 
Investor~s requIred return to Increase would conse
quently result m a decrease m the amount of 
external eqUIty demanded For example, an overall 
lllcrease m the systematIc nsk of agrICultural 
assets (13.) would cause an upward shIft m the 
mvestor's supply from So to SI and correspondmg 
reauctlOn m the amount of external eqUIty de
manded from eo to e l 

Figural 

Farm level demand and supply of external 
farm equity 

ReservatIon prIce of eqUIty 

11 

d=d(P,R,l" ,<; ,K,C) 

External eqUIty demanded 
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Empirical Estimation of the 
Potential Market 

In addItIOn to an IntersectIOn of Investor supply 
and farmer demand at a meanIngful eqUIlIbrIum, 
an InstItutIOn must eXIst to unIte supplIers of 
external equIty WIth the farm owner/operators In 
commercIal real estate, REIT's have represented 
InstItutIons whIch have been successful at accom
phshIng thIS task A REIT IS a corporatIon formed 
for the purpose of holdIng real estate and IS taxed 
as a partnershIp FIrst created by Congress In 
1960, REIT's were deSIgned to allow large groups 
of small Investors to purchase stakes In real estate 
ventures TypIcally, REIT's Issue common shares 
whIch can be traded over the counter or on 
organIzed stock exchanges REIT's vary In struc
ture Some own and manage propertIes, some 
make and manage real estate loans, some do both 
REIT's whIch own and manage propertIes are the 
type consIdered In thIS analYSIS 

Estabhshment of a REIT can Involve substantIal 
fixed costs such as underWrItIng and other aSSOCI
ated legal fees requmng a large volume of 
Investments over whIch to spread the cost The 
feasIbIlIty of agrIcultural REITs obVIOusly depends 
on a SIzable proportIOn of farm bUSInesses WIth 
Ieturns suffiCIent to attract non-farm Investors 
Farm bUSInesses whIch provIde returns to Inves
tors greater than receIved on alternatIve Invest
ments would attract InterestJrom non-farm Inves
tors Several studIes have shown that agrIcultural 
assets have httle or no systematIC rIsk (Barry, 
IrWIn et al , Dodson) Thus, WIth no transactIOns 
cost, agrIcultural Investors would reqUIre rates of 
Ieturn approxImately equal to the rIsk free rate 
apploxlmated by U S Treasury bIlls 

The proportIOn of farms WIth returns gIeater than 
Treasury bIlls can be estImated USIng FCRS data 
The FCRS deta{ls expenses, Income, assets, debt, 
and many other Items dlsaggregated by productIOn 
regIon, farm SIze, productIOn speCIalty and other 
characterIstIcs From the FCRS, specIfic Informa
tIOn IS obtaIned concernIng a farm bUSIness's 
Indebtedness, cost of debt, return on farm assets, 
and value of assets 3 The return on farm assets 
from current Income IS added to an estImate of 
capItal gaIns to obtaIn a total return on farm 
assets CapItal gaIns are estImated by applIcatIOn 
of the annual change In average per acre land 
value for the state In whIch the farm IS located to 
farm 1eal estate values Land value data IS 
obtaIned from "AgrIcultural Land Values and 
Markets SItuatIOn and Outlook" publIshed by 

lDetaded diSCUSSIOn of the FCRS IS available In USDA 
publicatIOn.. (Morehart Johnson. and Banker, et al ) 

USDA The total returns for a sample farm fOl 
1991 are calculated as 

(9) 

where R'91 IS the total retUI n on assets for farm I 
In 1991, ROA'91 IS the return on assets reCeIved 
from CUI rent Income In 1991 fOl farm 1 as 
determIned from the FCRS, and CGAINJ91 IS the 
capItal gaIn on farm real estate assets located In 
state J In 1991 

In 1991, apPlOxlmately 14 percent of all of fal m 
bUSInesses provIded total leturns on assets whIch 
were equal to or greater than the rate on 3-month 
treasury bIll (table 1) Farm bUSInesses whIch 
provIded returns greateI than Treasury bIlls were 
tYPIcally large, located In the MIdwestern produc
tIOn regIon, and speCIalIzed In the productIOn of 
corn-soybeans or red meat anImals (table 2) 4 

Farm bUSInesses WIth returns gI eater than Treas
ury bIlls held 28 percent of total farm operator 
suggestIng a SIzable market potentIal for non-farm 
equIty (table 1) In addItIOn to adequate returns, 
InvestOl's may reqUIre farm bUSInesses to meet a 
mInimum SIze reqUIrement Investors may also 
reqUIre an addItIOnal premIum to cover Inter
medIatIOn costs Some states have 1estnctlOns 
whIch prohIbIt ownershIp of farmland by corpOl a
tIons or hmlted partnershIps Eleven states had 
statutes whIch restrIcted or prohIbIted corporate 
ownershIp of falm land over the 1987-91 perIOd 
(AIken) 5 Even If a falm bUSIness has suffiCIent 
SIze, leturns, and locatIon to meet an Investor's 
crIterIa, the farm owner/operator may stIll choose 
not to partICIpate As shown by equatIOn (2), an 
IndIVIdual farm operatOl's demand for external 
eqUIty depends on UnIque charactenstIcs whICh 
Include Indebtedness, rIsk attItudes, and farm 
profitablhty 

An empIrIcal apprOXImatIOn of a farm operator's 
demand for exteI nal eqUIty 1S estImated by apply
Ing the IndIVIdual demand model shown In equa
tIOn (2) to FCRS farm level data Investors would 
hkely expect compensatIOn for IntermedIatIOn costs 
whIch Include OrIgInatIOn fees and annual servIC
Ing fees As In the Colhns and Bourn analYSIS, a 
6-pel cent one-tIme orIgInatIOn fee and a 2 2 

Wor descTlptlOn of regIons see app table 6 m Morehart, 
Johnc;on and Banker The MIdwest reglOn used m thiS analyc;Is 
IS an aggregdbon of the USDA s Lake States and Corn Belt 
The Plams reglOn IS an aggregation of Northern and Southern 
Plains The South reglOn IS an aggregation of USDA's 
Southeast, Delta and Appalachia regIons while the West IS an 
aggregatIOn of the Mountain and PaCific regIOns 

";These states Include An10na, South Dakota, I111ll01C;, 
Minnesota Iowa MlSC;OUTl, Kansas, North Dakota, LOUISiana, 
Oklahoma and Wisconsin 
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1:able I-Percentage of farm operator debt and farms wIth total returns greater'then 3-month Treasury 
BIll rates by farm size 

5-Year 
1987 1988 1989 1990 1991 Average 

percent 
ProportIOn of total farms 

$250,000 and over 4 3 3 3 3 3 
$100,000 to $249,999 13 11 8 8 6 9 
Less than $100,000 14 11 7 6 6 9 

All sIzes 31 25 18 17 14 21 

ProportIOn of farm 
operator debt 

$250,000 and over 20 17 16 18 17 18 
$100,000 to $249,999 24 16 14. 13 10 16 
Less than $100,000 6 4 3 2 2 4 

All sizes 49 37 38 34 28 38 

Source USDA Farm Costs and Returns ,Survey 

Table 2-Dlstribuhon of farm operator debt beld by U.S. farms WIth total returns greater than 3·month 
Treasury BLQ rates 

5-Year 
1987 1988 1989 1990 1991 Average 

percent 
By farm size 

$250,000 and over 40 47 49 55 59 48 
$100,000 to $249,999 48 43 42 38 34 42 
Less than $100,000 12 10 10 7 7 '9 

All sizes 100 100 100 100 100 100 

By productlOn regIon 
Northeast 5 9 4 3 5 5 
Mld,west 49 38 34 41 37 41 
South 13 13' 16 10 13 13 
West 18 22 21 23 24 21 
Plams 15 19 25 23 21 20 

All regIOns 100 100 100 100 100 100 

By production specialty 
Corn-soybean 24 22· 20 18 24 22 
Wlieat & Barley 5 5 6 5 8 6 
Tobacco 1 1 1 1 2 1 
Cotton 4 2 2 2 2 2 
FrUIt & nut 2 4 4 3 3 3 
Beef, hog, sheep 24 30 24 26 20 25 
DaIry 18 18 14 17 12 16 
All other types 22 18 28 28 28 25 
All types 100 100 100 100 100 100 

percent annual servlcmg fee are assumed The probably lead to the exclusIOn of many smaller 
Investor's reqUIred return IS estImated usmg the farm busmesses ThIS IS SImIlar to the mInImum 
3-month Trea'sury bIll rate WIth adjustments made farm loan sIze reqUIrement mstItuted by hfe 
for mtermedlatlOn costs as shown by equatIOn (10) Insurance companIes MInlmum SIze reqUIrements 

mstltuted by hfe msurance compames range from 
r*AJ = {rf • (1 + orlgmatIon fee)} + servIcmg fee, (10) $100,000 to $500,000 (Thompson) 

were r' i\J represents the return reqUIred by Baseline analysis 
mvestors after adjustIng for costs of mtermedla
tIon, rf IS an annual rate for 3-month treasury A basehne analYSIS IS undertaken m whICh It IS 
bIlls assumed than a farm busmess must have at least 

$100,000 m farm real estate assets to be consid
The fixed costs associated WIth oTigmatmg an ered for an external eqUIty mvestments Farm 
equity mvestment m an agricultural REIT would busmesses located m states whIch prohibit corpo
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rate ownership of farm land are excluded from the 
basehne analysIs Farm operators are assumed to 
be nsk averse with p = 10-5 6 

The Colhns and Bourn model suggests that an 
indiVidual farmer's demand for external eqUity IS 
Influenced by expected farm retUi ns, capital gains, 
taxes, and cost of debt Since the data only covered 
5 years (1987-91), It was not possible to develop 
expectatIOns of these vanables uSing tIme series 
relatIOnshIps Alternatively, farmers are assumed 
to formulate expectatIOns uSing a naJve framework 
where the return on assets from the prevIOus year 
approximates future returns Also, expected cost of 
debt IS based on the average cost of debt from the 
prevIOus year Expected capital gains are based an 
USDA forecasts of changes In land values 
(U S D A, "Proceedings Outlook") The marglnal 
tax rate (T) used In the analYSIS IS the marglnal 
federal tax 1 ate of 28 percent plus the top 
marglnal rate for each state (U S Department of 
Commerce, 1992) An estImate of vallance of net 
returns IS obtained by disaggregatIOn of FCRS 
data by productIOn speCialty, farm Size, and reglon 
Into over 100 dIstinct categones Variance of total 
return on assets IS approximately over the 1987-91 
penoo fOl each of these categories These esti
mated vanances are aSSigned to each sample farm 
based on the farm's productIOns speCialty, Size, and 
regIOn 7 

ObVIOusly, the use of naIve forecasts for farm 
returns could result In biased estimates If the base 
year IS untYPlcal Thus, the results presented In 
subsequent tables and figures represent 4-year 
averages whIch are derived by apphcatlOn of the 
model over the 1988-91 perIOd 8 The aggregate 
amount of non-farm eqUity demanded by farm 
operators IS estimated by an aggregatIOn of the 
demands by mdl":ldual farm bUSinesses 

Results obtamed from apphcatlOn of the equatIOn 
(1) to the data mdlcated that In 1991, only 258 
percent of farms would be expected to demand 
external equIty A potential market from farm 
operators of $9 5 bllhon IS indIcated WIth a 
majority of the demand among farms WIth annual 
sales greater than $250,000 and WIth debt-asset 

6eolhns and Bourn deSCribe thiS as a moderately Tlsk averse 
farmer An indiVidual WIth p = 1O_'i would pay $3 093 to aVOId a 
50-50 gamble where they would lose 50 percent of their 
$250 000 wealth 

7Data were dlsaggregated In a manner desCTlbed In "Prof
Itablhty of Farm BUSinesses, A RegIOnal Farm Type and Farm 
SIZe AnalYSIS," an upcomlOg USDA Agncultural InformatIOn 
Bulletin 

8The 1987 FCRS data was nol used to estimate demand 
because 1987 data did not separate real estate and nonreal 
estate debt 

ratIOs less than 040 (table 3) 9 Demand IS dIVIded 
between crop and hvestock .farms WIth largest 
portIOn of total demand contributed by dailY, beef
hog-sheep, and corn-soybean produ_c;:tlOn spe
clahtles The Western productIOn reglon IS an area 
WIth strong market potential With 45 percent of 
the total U S demand for external farm eqUIty 
Also, producers of frUIts and nuts, nursery prod
ucts, and vegetable represent a large' proportIOn of 
the potentIal market With approxImately 15 per
cent of the total demand The average equIty 
mvestment per farm was $265,603 The largest 
external eqUIty Investment per farm OCCUI red on 
farms In the Western reglOn On average, farms 
WIth over $250,000 m annual sales had an eqUIty 
mvestment of $416,800 

The operators of hIghly leveraged farms whIch 
were IndIcated to partICIpate In external eqUIty 
markets have relatIvely hIgh rates of return 
Conversely, partiCIpants WIth lower leverage have 
relatively low rates of return A pOSSIble explana
tion IS that farm busmesses whIch ,borrow smaller 
amounts may be unable to negotiate favorable 
rates from lenders Consequently, these farms 
stand to gam more from an external eqUIty 
mvestment because of the d,fferentIal between the 
cost of eqUIty and cost of debt Farm busmesses 
whIch borrow greater amounts may be able to 
negotiate more favorable rates from lenders In 
thIS case partIcIpatIOn In an external eqUIty 
market occurs when the farm busmess plovldes a 
return suffiCIent to offer eqUIty at a prIce less than 
1 and still prOVIde Investors WIth theIr reqUIred 
return For example, m return for a 10 percent 
Investment an Investor would receive 5 percent of 
profits 

Sensitivity analYSIS 

Recent emplTlcal studIes have shown farm real 
estate Investments to return SIgnIficantly hIgher 
than comparable risk non-agncultural assets 
(Bjornson and Innes) Investors reqUIre hIgher 
returns because the assets are IlhqUld (Barry) and 
permIt the owners hmlted dIverSIficatIOn potentIal 
(Bjornson and Innes) Thus, the use of the 
Treasury bIll rate as an approxmiatlOn of the 
reqUIred return may overestimate the potential 
market EstimatIOn of the external equIty de
manded by farm operators at various rates of 
return reqUIred by the Investor traces out an 
aggregate demand functIOn The aggregate demand 
functIOn can subsequently be used to estimated 

9It should be noted that FCRS estimates mclude only farm 
operator debt used for farm bUSIness purposes Therefore the 
estimates for total debt are not the same as USDA's offiCial 
numbers published In "EconomIC Indicators of the Farm 
Sector" 
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demand for external eqUIty at vanous rates of 
reqUIred return The baselme demand functIon 
mcorporated the prevIOusly dIscussed basehne 
assumptIOns but vaned the mvestor's reqUIred 
return from 0 to 30 percent ThIS baselme demand 
functIOn IS subsequently compared wIth demand 
functlOns whIch are estImated assumIng fl§k 
neutrahty, mcreases m the m,nImum mvestment 
SIze, removal of all state restnctIOns on corporate 
ownershIp of farmland, Increased vanance, and 
reduced debt cost 

The farm operator's demand for external farm 
eqUIty as a functIon of'mvestor's reqUIred return IS 
graphICally dIsplayed In figures 2-6' The demand 
functIOns represent ,an average of the annual 
demands for 1988-91 As expected, reqUIred return 
IS Inversely related to the demand for external 
e_qUIty An Increase In demand for external eqUIty 
due to an Increase In the farm operator's rIsk 
averSIOn IS a consequence of the lowel finanCIal 
risk of eqUIty finanCIng relative to debt finanCIng, 
(fig 2) 

Another major factor whICh should Influence the 
demand for external eqUIty IS the dIfferentIal 
between the cost of debt and eqUIty Farm 
bUSInesses mdicated to partICIpate In the external 
eqUIty market tended to have a hIgh cost of debt 
relatIve to theIr returns 

Total return on assets for all farm partICIpatIng In 
the external eqUIty market was 7 6 percent 
compared to average cost of debt of 9 4 percent 
(table 3) In recent years mterest rates have fallen 

Agure2 

The demand for external equity as a function 
of required investor return comparing risk 
aversion and risk neutrality 

Investo(s required retum (%) 
30,-~-------------------------, 
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FIgure 3 1 

Demand for external equity as,a function of 
required investor return estimated using the 
current average interest rate on real estate 
debt and the current average interest rate 
reduced by 10 percent 

Investo(s reqUIred return (%) 
30,-~---------------------------. 

25 

20 

15 

10 / 
With reduced 

5 average'lnterest rate 

0 
0 5 10 15 20 

External eqUity demanded ($ billion) 

Figure 4 

Demand for external equity with and 
without existing state restrictions on 
corporate ownership of farmland 

Investo(s required return (%) 
30,-~~-----------------------, 

25 

20 

15 

10 With state 

5 restrictIOns 

0 
0 5 10 15 20 

External eqUity demanded ($ billion) 

enablmg farm operators to lower theIr average cost 
of debt The senSItIVIty of the results to a decrease 
m Interest rates IS analyzed by redUCIng the 
average cost of debt by 10 percent, or approx
Imately 1 baSIS POInt As expected, decreaSIng debt 
cost reduces the demand for external eqUIty by 
approxImately $500 milhon at a gIVen Interest rate 
(fig 3) 



Rgure 5 

Demand for external equity as a function 
of investor's required return comparing 
minimum size requirements of $100,000, 
$250,000, and $500,000 

Investor's required return (%) 
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Figure 6 

Demand for external equity as a 
function of required investor return 
estimated using baseline estimate of 
variance and increased variance 

Investor's required relum (%) 
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Relaxmg the state restrlctlOns on corporate owner
shIp of farmland mcrease the demand for external 
farm eqUIty (fig 4) The large mcrease for external 
farm eqUIty shown for the MIdwest regIon SIgnIfies 
the frequency of state restrIctIOn among these 
states WIth restrlctlOns on corporate ownershIp, 
the MIdwest regIon represents 21 5 percent of the 
total US market for external eqUIty (table 3) 
Removal of state restrIctIons mcreases the MId
west regIons share of the total U S market to 36 
percent and mcreases total U S demand from $9 1 
bIllIon to $14 1 bIllIon 

IncreasIng the minimum Investment SIze from 
$100,000 to $250,000 would reduce the quantIty 
demanded from $9 1 bIllIon to $6 2 bIllIon at a 
reqUIred return for mvestors of 9 percent (fig 5) 
Further Increase m the mInImum sIze reqUIre
ments to $500,000 reduces quantIty demanded to 
$35 bIllIon 

The sensItIvIty of the results to changes m 
varlance of farmmg returns IS analyzed by doub
lIng the standard deVIatIon of total returns on 
assets EquatIon 2 shows that an Increase In 
varlance should Increase quantIty demanded If R 
> KD ThIS IS reflected m the estImated demand 
schedules whIch mdlcate that at lower reqUIred 
returns for Investors, an Increase In vanance 
decreases quantIty demanded (fig 6) At hIgher 
reqUIred returns for Investors, an Increase In 
varIance results In an Increase In quantIty 
demanded 

Summary and Implications 

Farm opel atlOns are capItal mtenslve busmesses 
reqUlrlng substantIal capItal outlays Farm opera
tors have tYPIcally used bank debt, owner eqUIty, 
and/or leasmg as sources of capItal Each of these 
optIOns, however, has dIsadvantages Bank debt 
and cash leasmg mcreases finanCIal rIsk Owner 
eqUIty financmg can subject the owner!operator to 
unsystematIc rlsk and result m IllIqUIdIty Leasmg 
can result In hIgh agency costs SInce the operator! 
lessee does not have an mterest m the reSIdual 
value of the assets External 01 non-farm eqUIty 
Investments represent an alternatIve source of 
capItal for farm operators whIch does not have the 
dIsadvantages assocIated WIth bank debt, owner 
eqUIty, or leaSIng A functIOnIng market for 
external eqUIty, however, would reqUIre suffiCIent 
mterest On the part of both farm busmesses and 
mvestors Also, It would reqUIre the establIshment 
of mstItutlOns whIch UnIte farm operators and 
mvestors ThIS study empIrIcally estImates the 
market potentIal for external eqUIty among farm 
operators under the condItIOns of a debt-eqUIty 
swap REIT's are suggested as a InstItutIOn for 
unItmg operators and mvestors IntermedIatIOn 
and orlgInatlOn costs consIstent WIth REIT's are 
mcorporated mto the analYSIS Over the 1988-91 
perIod, an estImated $9 bIllIon of farm operator 
debt would have been exchange for eqUIty 

The $9 bIllIon probably represents a conservatIve 
estImate SInce the analysIs does not conSIder the 
potentIal Impacts that avaIlabIlIty of external 
eqUIty may have on Investment deCISIons A 
greater avaIlabIlIty of external eqUIty mvestments 
may encourage greater expansIOn by farm opera
tors Also, farm operators may sell theIr own 
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Table 3-CharacteristIcs of farm businesses participating in proposed external equity market, by farm size, 
production regIon, and, production specialty 

Farms 

Total 
Assets 

per farm 

External 
eqUIty 

per farm 

Number ----- -- --Dollars---------

All farms 35,907 1,062,698 265,603 

By farm SIze 
Over $250,000 
$100,000 to $249,999 
Less than $100,000 

11,886 
12,121 
11,900 

1,554,131 
780,477 
859,304 

416,800 
202,648 
178,707 

By Debt-asset class 
001 to 10 1,895 2,870,173 196,756 
011to040 22,101 1,108,888 251,847 
040 to 060 7,658 760,252 296,313 
Over 060 4,254 562,095 312,455 

By productlOn specIalty 
Cotton 544 1,020,424 249,601 
Wheat & Barley 1,445 1,247,867 332,786 
DaIry 7,a29 1,094,758 285,335 
Tobacco 734 596,435 180,178 
Corn-soybean 4,660 839,143 221,957 
Beef, hog, sheep 7,509 1,169,374 269,147 
FTUIt & nut 3,492 1,357,073 281,868 
Other Types 6,968 1,095,285 274,214 

By productIOn regIon 
BaselIne analysIs 

Northeast 2,947 962,353 230,921 
MId-west 8,456 877,628 241,966 
South 7,833 794,526 216,998 
West 12,686 1,394,438 323,766 
Plams 3,986 1,000,700 251,799 

No state restrictIOns on 
corporate ownershIp 

Northeast 2,947 962,353 230,921 
MId-west 21,758 869,6jl5 233,106 
South 8,031 796,337 217,714 
West 12,962 1,397,385 326,209 
Plams 9,369 906,554 247,910 

All regIOns 55,067 1,062,698 265,603 

Source USDA FCRS 

eqUIty to mvestors or substItute external eqUIty 
arrangements for leasmg The Impact that the 
avallabllIty of external eqUIty mvestments may 
have, on mvestment IS a tOPIC left for further 
research 

In addItIOn, the $9 bIllIon estImate only consIders 
demand by farm operators The Collms and Bourn 
model IS based on farm operators only and dId not 
consIder landlords Landlords, however, hold only 
8 percent of total farm debt m the U S (U S 
Department of Commerce, 1990) Hence, they are 
not lIkely to contrIbute sIgnificantly to total 
demand for external farm equIty under the condI
tIons of a debt-eqUIty swap 

Proposals desIgned to encourage non-farm mvest
ment m farm busmesses are lIkely to be polItIcally 
unpopular wIth groups mterested m preservmg 
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Percent 
of debt 

Total 
external 

Return 
on assets 

Total 
Return, 

on assets 

Average 
cost 

of debt 

percent $Thousands .._- ---......-_.perce nt- -- -- --_.- ---.-. 

100 9,538 72 76 94 

52 
26 
22 

4,964 
2,456 
2,127 

112 
61 
1 1 

115 
64' 
18 

94 
93 
95 

4 
58 
24 
14 

373 
5,566 
2,269 
1,329 

32 
68 
90 

163 

36 
68 
93 

166 

94 
95 
92 
92 

• .. 
;1 

I' 

1 
8 

25 
2 

13 
17 
6 

27 

136 
481 

2,091 
132 

1,034' 
2,021 

984 
4,680 

117 
60 
78 
92 
78 
53 
42 
68 

122 
63 
80 
96 
80 
58 
51 
69 

94 
96 
88 

101 
94' 
94 
96 
95 

4 
27 
23 
37 
10 

681 
2,046 
1,700 
4,107 
1,004 

73 
78 
83 
64 
82 

75 
83 
88 
67 
53 

91 
91 
97 
95 
91 

4 
27 
23 
37 
10 

100 

681 
5,072 
1,749 
4,228 
2,323 

14,053 

73 
72 
86 
65 
81 
72 

75 
77 
90 
68 
85 
76 

91 
90 
97 
96 
90 
94 

agrarIan prmclples However, thIs analysIs mdl
cates economIc gams to both mvestors and farm 
owner/operators Investors would benefit through 
capItal gams and shares m operatmg mcome 
Farm operators would benefit through an addI
tIonal source' of capItal for financmg IIlvestment 
The avaIlabIlIty of external eqUIty to farm opera
tors should enable farm busmesses to expand 
wIthout relymg on debt, leasmg, or owner eqUIty 
External eqUIty IS less rIsky than debt or cash 
leasmg and enables the ollerator to share m 
capItal gams Moreover, external eqUIty enables 
farm operators to dIversIfy theIr wealth to non
agrIcultural mvestments and thus reduce theIr 
unsystematIc rIsk 

OrIgmatlOn fees and servICIng costs compatIble 
wIth REIT's are assumed ThIS resulted m an 
average reqUIred return over the perIOd of approx-' 



I~ately 9 percent SensItiVIty anaiysls mdlcated 
that even wIth a requIred rate of 20 percent, a 
potential market of approxImately $3 5 bllhon stili 
eXIsts State statutes restnctmg corporate owner
shIp of land restncted the potential for external 
eqUIty markets ThIs IS especIally true m the 
MIdwest productIOn regIOn These laws may have 
been ongmally mtended to protect agncultural 
mterests However, the harmful effect of these 
laws on the avallablhty of capItal to farm bUSI
nesses should be recogmzed 

ThIS analYSIS suggest that there IS a potential 
market for external eqUIty The questIOn IS 
whether suffiCIent volume would be generated to 
Justify estabhshment of speclahzed REIT's The 
market sIze mdlcated by thIS analYSIS may be too 
sma]1 for a speclahzed agrIcultural REIT 
ES,tabhshed REIT's In other sectors, such as 
commercial real estate, could dIversIfy mto agrICul
ture Smaller mstitutlOns such as real estate 
hmlted partnershIps (RELP's) are also alterna
tives The Farm CredIt System could sohclt and 
construct agncultural mvestment packages for sale 
to Investors 
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