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Farmland Price Behavior and
Credit Allocation

Haim Shalit and Andrew Schmitz

A model of farmland accumulation analyzes the impact of credit allocation and the level
of debt on farmland prices. The model stresses the importance of the real net wealth accu-
mulated by the farming sector on the lending procedures for farmland purchases. It is shown
that credit allocated on the basis of wealth not only increases farmland prices but also desta-
bilizes them. The paper presents the model of individual accumulation to derive the farmland
price equation whose dynamic properties are analyzed. A study of U.S. farmland data supports
the theoretical results.

The recent cycling behavior of U.S.
farmland values poses the problem of
whether or not land prices can be fore-
casted and explained by rational econom-
ic models. The cycle of land prices has
attracted the attention of research econo-
mists because the price behavior has not
conformed to standard economic theory.
Brake and Melichar, by surveying the
studies prior to the 1970s, have shown the
divergence in trends between net farm in-
come and land price. Melichar, and then
Reinsel and Reinsel, demonstrated that the
earlier research was erroneous because net
farm income did not measure land earn-
ings. As an alternative, Melichar claimed
that one should compare the real capital
gain from farm assets with the current re-
turns to these assets.'

Haim Shalit is a lecturer, Department of Agricultural
Economics and Management, Hebrew University,
Rehovot, Israel, and Andrew Schmitz is a professor,
Department of Agricultural and Resource Econom-
ics, University of California, Berkeley.

Giannini Foundation Paper No. 700.

According to Melichar, the current returns to assets
are obtained by adding to operator's net farm in-
come, the rental income of nonoperator landlord
and the interest paid on farm debt "as the goal is a
return to assets rather than equity." Since interest
payments were subtracted to obtain net income,
they are added to cancel the operation. In addition,
imputed rent to operator dwelling is subtracted as
farm production assets exclude operator's dwell-
ings.

Recently, an empirical study by Pope
et al. emphasized the difficulty of con-
structing econometric models of land val-
ues in the 1970s and the inappropriateness
of models developed prior to that period
to explain the rise in farmland prices in
the 1970s. They suggested that further re-
search was needed to account for the re-
cent movements in farmland prices. This
added considerable literature (Plaxico and
Kletke; Barry; Boehlje; Chavas and Shum-
way to cite only a few) to the research
being done by Castle and Hoch who dem-
onstrated that, in addition to the capital-
ized value of rent, farm real estate prices
involve important components corre-
sponding to the capitalized value of cap-
ital gains and including changes in real
debt. The impact of credit allocation on
farmland values was studied by Shalit and
Schmitz who developed a model of land
accumulation to show how the level of
debt is one of the main determinants of
farmland prices.

The purpose of this paper is to extend
the Shalit and Schmitz model of the land
market in order to understand the present
course of U.S. farmland prices. The orig-
inal model explained how high farmland
real prices can be sustained despite de-
clining real net farm income. It empha-
sized credit allocation for land purchases
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by assuming that credit is rationed and
allocated on the basis of accumulated net
wealth. Thus, the farmer obtained the
necessary loans in order to purchase ad-
ditional land by offering his existing
wealth as collateral. In the short-run, pro-
ducers can bid up the price of land above
the level which can be sustained by net
farm income alone since loans are ob-
tained against collateral from built-in eq-
uity in past acquisitions. This hypothesis
was tested using 1949-78 national data.

The importance of credit in land pur-
chases was emphasized in past studies,2 but
how credit allocated on the basis of real
net wealth affects the dynamic behavior
of land prices was insufficiently under-
stood. The model presented here stresses
the importance of the real net wealth ac-
cumulated by the farming sector on the
lending procedures for farmland purchas-
es.

The analysis shows that credit allocated
on the basis of wealth both increases farm-
land prices and destabilizes them. Any
policy attempting to deal with farmland
values stabilization must regulate the al-
location of credit to individual farmers.
Often the opposite is done since, as land
prices increase, farmers request and ob-
tain more funds for land purchases. Loans
are available since bankers expect farm-
land values to increase. On the other hand,
if prices are expected to decrease, credit
terms are strengthened, thus causing a fall
in farmland values. We will analyze this
behavior first by presenting the model of
individual accumulation. Then we devel-
op the farmland price equation and study
its dynamic properties. We conclude the
paper by analyzing U.S. farmland data to
support the theoretical study.

2 See Cotner et al. who reported that in Michigan
over 40 percent of the farmers purchasing real es-
tate used 100 percent credit. Many mortgaged part
of their existing farms in order to avoid cash down
payments.

The Model of Land Accumulation

The model analyzes the behavior of an
individual farmer in the land market to
assess the derived demand function for
farmland.3 The farmer is viewed as both
a producer and a consumer who maxi-
mizes his lifetime utility. To do so, he al-
locates the income generated from agri-
cultural production between consumption
and savings. Consumption enhances his
utility but with his savings he purchases
land that will increase his production 4 and,
thus, his utility in the future. In addition
to using savings, the farmer borrows funds
to purchase land. He is not required to do
so, but, as a rational individual he will
borrow funds as long as farmland invest-
ment yields positive net present value im-
plying that the internal rate of return is
greater than or equal to the market rate
of interest. We assume that credit is ra-
tioned such that borrowers cannot obtain
unlimited funds at given interest rates and
collateral must be offered by the borrow-
ers to secure all loans.

Hence, to obtain funds for land pur-
chases, the farmer offers his debt-free
holdings of land as collateral. He will do
so as long as land purchases yield a posi-
tive net present value of income or as long
as he provides the necessary collateral to
secure loans. Furthermore, we assume that
land collateral serves only for the purpose
of buying more land.

Formally, the model is presented as fol-
lows. The farmer maximizes his lifetime
utility which is composed of his utility of

The model was developed by Shalit and Schmitz.
For a justification of the farmer's behavior and the
method used in the maximization problem, see
Blinder's essay.

4This assumption implies that for a given acre, profit
is maximized with respect to all nonland inputs.
Furthermore, it is assumed that people invest in
that which they know best, and it is required that
the returns on land are larger than the returns on
any other prospect.
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consumption during the planning period,
U[C(t)], and his utility of bequest at the
end of the planning period, V[W(T)]:

T U[C(t)e-- dt + V[W(T)]e- rT (1)
Jo

bought by the farmer; if it is negative, the
farmer sells part of his landholdings. Thus,
if II[L(t)] is the maximal income obtained
from the amount of land, L(t), the budget
constraint is

where r is the market rate of interest used
as discount rate, C(t) is the consumption
level at t, T is the planning horizon, and
W(T) is the net wealth at T.

The objective function is maximized by
choosing a consumption pattern C(t) that
satisfies the budget constraint. On the oth-
er hand, land is purchased with savings
and with all the loans that can be obtained
by mortgaging debt-free wealth. Thus, if
PL(t) is the price of land, L(t) is the amount
of land owned and D(t) the level of ac-
cumulated debt, a loan of size B(t) can be
secured by offering the net wealth W(t)
as collateral where net wealth is defined as

W(t) = PL(t)L(t) - D(t)

and

B(t) B[PL(t)L(t)- D(t)], (2)

where B(-) is assumed to be a linear func-
tion of W(t). Net wealth changes as the
result of land holdings changes (L), land
prices changes (pL), or debt changes (D).
Thus,

W(t) = PL(t)L(t) + P(t)L(t)- D(t). (3)

For steady land prices at equilibrium, net
wealth can only increase by the amount
of savings since total wealth is already
mortgaged for existing loans. When land
prices increase, net wealth rises and the
value of collateral that can be offered to
secure additional loans increases. If land
prices decrease, the farmer wanting to buy
land must provide more savings to meet
the cash down payment.

Since L(t) is the amount of land owned
at time t, L(t) is the change in landhold-
ings with time.5 If L(t) is positive, land is

5 A dot over a variable represents the time derivative:
x = dx/dt.

C(t) + S(t) = n[L(t)]- K(t) (4)

where S(t) is the savings and K(t) the cur-
rent credit costs. These consist of pay-
ments toward interest and principal.6 Thus,
the land accumulation constraint which
asserts that the quantity of land purchased
or sold depends on the farmer's savings
and the amount of loans he can secure by
mortgaging his debt-free wealth becomes

1
L(t) = {II [L(t)] - K(t) - C(t)PL(t)

+ B[PL(t)L(t)- D(t)]}. (5)

Furthermore, the level of accumulated
debt increases with the addition of a new
loan and diminishes with each payment
of principal when the farmer repays his
loans. Thus, the debt function constraint
becomes:

D(t) = B[W(t)]- K(t) + rD(t). (6)

Equation (6) can be verified since credit
costs, K(t), are the sum of payments on
interest, rD(t), and payments on principal.
When a loan, B[W(t)], is issued, the farmer
repays it in equal installments, y(t)-
B[W(t)], where '(t) is the annuity of a
$1.00 loan granted at time t for the (T -
t) period. Therefore, when a new loan is
obtained, a new schedule of payments is
issued for that loan. Credit costs K(t) are
simply the sum of payments-principal
and interest-from different loans that are
paid at time t, and thus they increase each
time the farmer takes a new loan:

(7)

6 It is important to differentiate between flow vari-
ables such as income II, credit costs K, consumption
C, savings S, and loans B on one hand, and stock
variables such as debt D and land L on the other.
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The farmer's objective is to maximize
lifetime utility subject to the land accu-
mulation constraint (5) and the debt equa-
tion (6), and to credit costs equation (7).
The solution is obtained by applying the
maximum principle of optimal control
given the initial conditions, 7 L(0) = Lo,
D(0) = Do, and K(0) = K0. The control
variable is the consumption level which,
once optimal, fixes the other state vari-
ables such as the landholdings, the debt
level, and the size of credit costs. For every
state variable, there exists an implicit price
variable which assesses its marginal value
in terms of the objective function. Hence,
for the land accumulation constraint, one
defines X as the implicit price of land; for
the debt function constraint, the imputed
value is g which expresses the subjective
costs of debt; for the credit costs con-
straint, r is the implicit price.

The solution to the farmer's maximi-
zation problem is a set of differential
equations that are obtained from the first-
order conditions of the optimal control
problem as follows: 8 If H(-) is the Ham-
iltonian function, the optimal consump-
tion plan is found by maximizing it with
respect to C where

H(-) = e-r{U(C) + L[L(L) - K - C + B(.)]

+ 4[B() - K + rD]

+ 7[yB(-)]},

and X, A, Y are the dual variables associ-
ated with the dynamic constraints (5), (6)
and (7). From the first-order conditions
that hold for every t,

xu'(c) =F~'
PL

(9)

7 For the economic interpretation of optimal control
models, see Dorfman and the survey by Zilberman.
The solution of the problem is presented entirely in
the paper by Shalit and Schmitz.

8 From now on, we omit the time variable t when-
'ever it is unambiguous.

(8)

(=Xr L -B)( L ) BwPL[g + ry(t)],

A = Bw + A + 7Y(t) ,

= + , + t),
/= pL 

+
/ 

+
77,(t),

PL

(10)

(11)

(12)

where

_ B(.) on
BwW L' aL

Since equation (9) holds for every t, the
dynamic equation of consumption is de-
rived by differentiating (9) with respect
to time to obtain

= PL(UIC + uPL)

and from (9), (10) and (11), it follows that

x U'PL IL) - 4PL.

Hence, the differential equation of con-
sumption is

C nL/PL + PL/PL r A

C a(C) U'(C)U(C)

where

(13)

r(C) = -U"(C)/U'(CC
= the elasticity of marginal

utility of consumption,
HI = the marginal net income of

land,
pL/pL = the rate of change of land

prices,
and

/ = the rate of change of the im-
plicit price of debt.

Equation (13) determines the optimal
path of consumption over time. Together
with equations (5) and (6), we are able to
establish the optimal landholdings and
debt size. Equation (13) represents the
general case of land price behavior in a
dynamic framework with credit restric-
tions such as credit rationing. This can be
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easily verified since if no individual land
accumulation takes place (L = 0), if
consumption remains constant over time
(C = 0), and if no credit restrictions are
imposed (t = 0), the standard land val-
uation theorem including capital gains is
obtained as

II, PL IIL + PL
r-+ - or P. (14)

pL pL r

In equation (13), the implicit price of
debt AI appears as an indication of the
farmer's subjective ability to sustain debt.
This value is negative since an increase in
debt limits the farmer's future ability to
borrow funds by reducing net wealth. t
expresses mainly the rate at which a unit
of debt appreciates in utility terms. At the
beginning of the planning period, A is pos-
itive since increasing debt is beneficial en-
abling the farmer to accumulate land at a
faster rate. However, as time passes, Ax de-
creases and becomes negative since the
burden of debt reduces net wealth and
limits the ability to obtain future credit.
This leads to the conclusion that A be-
comes negative with time. On the basis of
equation (13), it can be stated that credit
allocated on the basis of wealth forces the
farmer to postpone consumption. In ad-
dition, from equation (5) this implies that
larger holdings of land will be main-
tained.

We have shown that once credit is in-
troduced into the system, the farmer tends
to accumulate land at a faster rate by in-
creasing the share of income allocated to
savings. This enables him to accumulate
debt-free wealth that will serve as lever-
age for obtaining credit in the future. As
time goes on and consumption increases,
land accumulation continues to increase
because of the credit effect. Furthermore,
if the farmer perceives that land prices
tend to rise, he will purchase more land.
This behavior of the utility-maximizing
farmer as described above serves us to ex-
amine the impact of credit rationing and
land accumulation on farmland values.

The Farmland Price Equation
In an economy where the physical sup-

ply of land is fixed and finite, 9 the aggre-
gate excess demand for farmland is the
sum of the derived demands by the po-
tential buyers and sellers. The equilibrium
price of farmland is the price at which
the market clears, i.e., no more transac-
tions take place. In our model, it is as-
sumed that all farmers have a similar dis-
count rate, a similar time horizon, and are
endowed with a similar initial amount of
land, L0, and debt level Do. However, it is
assumed that they differ in terms of their
economic age a, whose distribution is giv-
en by h(a) such that

N(t)h(a) da = N(t),
0

(15)

where N(t) is the number of farmers at
time t. This differentiation according to
economic age is essential since the con-
sumption level, the demand for farmland,
and the level of debt are time- and thus
age-dependent.

The total land is distributed among the
farmers of different ages as follows:

T L(a)h(L(a)h(a) da = L,
o

(16)

where L(a) is the amount of farmland held
by a farmer of age a at time t and L is
the total amount of land in the economy.
Equation (16) holds for every t since total
land is fixed and finite. Therefore, by dif-
ferentiating (16) with respect to t and as-
suming h(a) uniform, one obtains

for all t
lLh(a) da = 0 for all t.

.
(17)

Since each farmer's behavior is optimal,
one substitutes L(a) with equation (5)

9A referee proposed an alternative assumption of
farmland being created from nonfarmland at a high
enough price. In that case, the supply and demand
for farmland will also incorporate; for example,
woodland and its reservation price will be estab-
lished by the same model.
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where consumption, debt, and credit costs
are optimal following (6) and (13). The
equilibrium price of land is determined
by pL which, for every time t, solves that
equation:

- Jf {ln[L(a)] - K(a) - C(a,PL)

+ B[PLL(a) - D(a,PL)]h(a)} da = 0 (18)

where K(a) is the level of accumulated
credit costs at age a, C(a,PL) is the solution
to the differential equation (13) and
D(a,PL) is the level of accumulated debt
at age a. Equation (18) is the fundamental
farmland price equation. It is implicit in
pL since both consumption and debt are
dependent on the price of farmland. To
obtain the latter, one must solve the set of
simultaneous dynamic equations com-
posed of (6), (13), and (18). This task can-
not be achieved analytically. However, the
simultaneity does not prevent us from
analyzing the dynamic determinants of
farmland price changes. Since we are
dealing with the entire agricultural sector,
we express the implicit pricing equation
in terms of aggregate variables such as

C(PL) = C(a,PL)h(a) da, the aggregate level of

consumption,

D(PL) = f D(a,PL)h(a) da, the aggregate level of

debt,

(L) = fII[L(a)]h(a) da, the net income of the

agricultural sector, and

= T K(a)h(a) da, the level of accumulated

credit costs of the agricultural sector.

Furthermore, by assuming that B(-) is
a linear function of net wealth such that
B() BwPLL - BwD, where Bw is a sca-
lar, we obtain equation (18) as:

r - k- c(.) + BwPL- Bw d() = 0, (19)

where ir = fi/L is the net income per acre,
c is the consumption per acre, d is the

debt per acre, and k the amount of credit
costs per acre. This is the fundamental
equation for estimating the price of farm-
land from aggregate data which was done
in a previous work as

1
PL = -[c(-) - (ir - k)] + d(.)

Bw

where c(.) is the solution of a differential
equation similar to (13) and d(.) is the
solution of (6). The estimates show the
great impact of increasing debt per acre
on land values. Our purpose is to use these
equations to evaluate the dynamic behav-
ior of land prices that results from the
present credit policies.

The Dynamic Behavior of
Farmland Prices

We analyze the effects of individual
land and debt accumulation on farmland
values. The main issue is whether credit
granted on the basis of accumulated
wealth destabilizes land prices. To test this
hypothesis, we isolate the dynamic deter-
minants of farmland price changes. This
is done by differentiating the implicit price
equation (19) with respect to time. Since
that equation represents an equilibrium
condition that holds for every t, the equa-
tion derivative is always equal to zero. This
yields the following result:

(21)

where ir = adr/dt is the change of income
per acre per unit of time. From equation
(13), we establish the change rate in ag-
gregate consumption per acre as

f
L

PL

L pL

- = -^ - ~~(2 2)
c a(C)

where rh = I/U'(C) is the implicit evalu-
ation of debt for the agricultural sector.

Similarly, the change in aggregate debt
per acre is derived from (6) as

d= - [BPLL - BwD
L o
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- K + rD]h(a) da (23)

or

d= [BPLL- BD - K + rD]

= BPL - Bd - k + rd.

By substituting BwPL - Bwd - k from
equation (19), we obtain

= c - r+ rd. (24)

The substitution of equations (22) and (24)
in (21) yields the result

r I^L ^ } c
-* _ i{L + _ - r + rh(C

+ BwPL - Bwc + Bw7r - Bwrd = 0,

which, in turn, expresses the rate of change
of land prices as

f-Lk ~-r -+rh)

+ Bw(r - c rd)

PL -

a(C)

Following our theory of individual land
and debt accumulation, the rate of change
of land prices over time depends on the
rate of change of net income per acre,
consumption, debt, and the rate of change
of the subjective evaluation of debt. We
will isolate and analyze these effects by
considering first the behavior of land prices
when no credit restrictions are imposed in
agriculture. In that case, Bw = 0, ri = 0,
d = 0, and k = 0. And the rate of change
of farmland prices becomes:

iPL = rL +r(26)-- = r + -r(C). (26)pL pL C

First, consider a growing agriculture sec-
tor (ir > 0). In that case, land price changes
will increase as income per acre grows.
Furthermore, pL/pL increases when the
interest rate exceeds the marginal return
on land per dollar spent on that land.
Hence, if r = 7L/P

L (a standard condi-
tion), land prices will increase with grow-

ing income (ir) due to technological
changes or changes in terms of trade.

If, on the other hand, one assumes a
steady state economy where income per
acre does not increase over time (ir = 0),
one obtains the known standard valuation
condition expressed by equation (14) stat-
ing that the rate of interest must be equal
to the marginal rate of return on land.
This rate of return is composed of two
elements: the first one expresses the mar-
ginal income per unit value of land, the
second one is the rate of capital gains
pL/pL. Hence, only in a steady-state ag-
ricultural sector without credit restric-
tions, the price of land will behave as

pL = L (27)

which conforms to standard economic
theory.

Let us now analyze the behavior of land
prices in an economy where credit is ra-
tioned and allocated on the basis of net
wealth. First of all, one observes that the
denominator of equation (25) is smaller
than the one in equation (26) implying
that any land price change will be accen-
tuated over time once credit is allocated
according to net wealth. We anticipate, at
least in the short-run, an amplification of
the land price cycle, i.e., when land prices
increase, they rise fast and when they de-
cline, they fall rapidly. This effect is in-
deed similar to the multiplier effect of
banking reserves and is as much volatile
since credit is allocated on the basis of net
wealth.

The analysis of the numerator of equa-
tion (25) consists of the following ele-
ments. First, the effects of interest rate,
marginal income, and income growth are
identical to those in equation (26). Second,
the introduction of credit restrictions in
the model emphasizes the ability of the
agricultural sector in borrowing funds by
offering its net savings as collateral. This
is expressed by Bw (r - c - rd). As the
net savings increases (ir - c - rd - 0), so
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Figure 1. The Rate of Change of Farmland
Prices (pL/pL) and the Rate of
Change of Farm Real Estate Debt
per Acre (d/d) (3 Year Moving
Average, 1950-82).

does the credit allocation as shown by Bw.
This parameter governs the policy of
credit allocation out of net wealth. It is
the key factor in credit rationing. As
bankers and government loan officers ex-
pect land values to increase, they appre-
ciate more favorably the farmer's existing
assets and propose larger loans on existing
savings, i.e., Bw increases. This amplifies
the rate of change of land prices. If, on
the other hand, bankers expect land prices
to decline, they offer smaller loans on the
same collateral values, i.e., Bw declines
causing a fall in future farmland prices.
This cycling behavior-which seems to be
accelerating since fueled by the bankers'
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Figure 2. Rate of Change of Residual In-
come to Real Estate Equity per
Acre, 1950-81.

/
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Figure 3. Banker's Expectations on Farm-
land Prices Changes, 1961-81.

expectation process-is, however, re-
strained by two additional elements that
decelerate the rate of change of prices.
The first is the rate of change of credit
costs, k, which increases with debt and re-
duces net income. The other one is the
rate of change of the debt subjective eval-
uation, rh, which increases when debt ac-
cumulation becomes a burden for the
farmer. As debt increases, the rate of
growth of land prices is slowed down by
these factors.

Credit allocated according to net wealth
triggers, in the short-run, a self-generating
inflation of land prices. This process is am-
plified by bankers' expectations of the
farmer's assets. As debts accumulate, the
burden of credit costs stabilizes the price
of land. As the debt level continues to in-
crease, so does its subjective evaluation;
the numerator of condition (25) becomes
negative and the price of land starts to
fall. As PL declines, less credit is distrib-
uted by the bankers, the debt level de-
creases, and the reversal process is re-
strained since credit costs are being
reduced. We have described a nondiver-
gent cycling process of farmland prices
that is fueled by the way credit is allocat-
ed. We will justify empirically that anal-
ysis.

Estimating Land Price Changes
in the United States

The empirical analysis consists of ex-
plaining the rate of change of land prices
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Farmland Price Behavior

as expressed by equation (25). The rela-
tionship between PL/PL and the other
variables is estimated for U.S. agriculture
by using annual data for the period, 1961-
81.

In Figures 1 and 2, we present the cy-
clical behavior of the main variables of
the model for the 1950-81 period. In Fig-
ure 1, the moving average (3 years mean)
of the farmland price change and the real
debt per acre change is plotted. The price
of farmland is measured by the value per
acre deflated by the consumer price in-
dex. Debt per acre is obtained from the
balance sheet of the farm sector and ad-
justed for inflation. Total net income is
obtained from the series compiled by Hot-
tel and Evans. The series consists of resid-
ual income to real estate equity obtained
by deducting computed returns to labor,
management, and dwellings from the op-
erator's total net farm income. This series
is then deflated by the consumer price in-
dex (1967 = 100). The data on farm real
estate debt, total land, and the interest rate
are provided by Agricultural Statistics of
the U.S. Department of Agriculture. To
evaluate credit rationing and its effects on
land price changes, we used the expecta-
tion data surveyed by the Federal Reserve
Bank of Chicago. The survey reports land
value and credit condition expectations of
a sample of member and non-member
banks of the Federal Reserve System. As
of 1973, the total survey sample consists
of responses of over 1,000 banks or about
40 percent of all banks in the seventh dis-
trict of the Federal Reserve System. As a
variable explaining credit rationing, we
used the percentage of banks expecting
the trend of market value of farmland
during the current quarter to be up less
the percentage of banks expecting the
trend of farmland value to be down. The
annual average data of expectation of
farmland market value is depicted in Fig-
ure 3.

The theoretical model shows that land
price changes as a function of income

changes and debt changes. If we assume
that land is sold at the season after income
is generated, we will have a land price
change as a function of lagged income
changes and present debt. We have from
equation (25)

PL

=L = f(rtl, d ,t,rt, dB t)PL
(28)

where
rt-, = the lagged income per acre

dt = the debt per acre change (dt -
dt- ),

rt = the real interest rate,
and

Bwt = the credit effect.

As a proxy for Bw,, we use the Federal
Reserve Bank of Chicago expectation sur-
vey data. The equation is estimated in a
log-linear form as follows:

log p-~~ = a0 + alog(7r,_) + a2log(d,)

+ a3log(Bwt) + a4ct + a5r,. (29)

The regression results are reported in
Table 1.

Although we obtained a low fit, the re-
sults are quite satisfactory for that size of
sample. Since we deal with rates of change
in land prices, we have small coefficients
and, thus, low elasticities. The level of debt
enters the equation under two compo-
nents: the first expressing the impact of
the rate of debt change on land values
which is positive and second one showing
the impact of debt burden (log d,) which
is negative.10 Hence, we remark that debt
changes accelerate the change in farm-
land values but as the absolute level of
debt increases, prices tend to slow their
acceleration since debt servicing decreases
net income and becomes a burden for the
farmer.

The proxy variable for Bw, is not statis-

10 The two debt variables are not highly collinear
(correlation coefficient = 0.547).

311

Shalit and Schmitz



Western Journal of Agricultural Economics

TABLE 1. Regression Results of the Land Price Changes Equation-1961-81.

Con-
stant Log(Ilt_,) log(dt) log(Bwt) dt rt R2 D.W.

1.

Coefficient 0.091 0.051 -0.039 0.033 0.023 -0.01 .66 2.08
Standard Error 0.11 0.015 0.03 0.03 0.01 0.007
t Ratio 0.81 3.48 1.45 0.89 1.60 1.47

2.
Coefficient 0.07 0.055 -0.037 - 0.031 -0.01 .65 2.29
Standard Error 0.11 0.014 0.027 - 0.01 0.007
t Ratio 0.69 3.85 1.39 2.78 1.45

tically significant although its coefficient
of correlation with land prices changes is
0.50. The measure is not precise since it
does not account for the strength of ex-
pectation, its magnitude, and the relative
importance of the banks. Thus, in the sec-
ond regression, we omit Bwt and obtain
quite similar results. The need for a better
variable estimating credit rationing be-
havior in agricultural capital markets is
primordial to obtain a valid understand-
ing of land price dynamic behavior. In
general, we see that a lagged income in-
crease, debt changes, and increasing ex-
pectation accelerate land price changes.
On the other hand, debt burden and in-
terest rates are depressing the rate of land
price increases.

Concluding Remarks

The analysis has shown the impact of
credit granted on the basis of net wealth
on land prices. The accumulation of farm
real estate debt accelerates the rate of in-
crease of farmland values up to the level
where the amount of debt burdens the
farmer and forces him to sell some land.
Then, prices fall and credit terms are
strengthened to reduce debt size. This cy-
cling behavior of the real estate debt is, in
fact, destabilizing farmland values. Given
the rate of land value appreciation in the
1970s, it was hard to foresee that the price
of land could decline. However, credit al-
location-which in the short-run helped

to increase farmland values-has, in fact,
depressed them because of the burden of
accumulated debt. Land prices are likely
to rise because of uncertainty due to gen-
eral inflation but also because accumulat-
ed debt has been relatively reduced. How-
ever, we must regard farmland price
behavior in a cycling way with booms
which, as Breimyer remarked, eventually
bust.

References

Barry, P. J. "Capital Asset Pricing and Farm Real
Estate," American Journal of Agricultural Eco-
nomics, 62(1980):3 549-53.

Blinder, A. S. Toward an Economic Theory of In-
come Distribution. M.I.T. Press, Cambridge, Mass,
1974.

Boehlje, M. "Land Values, Farm Income, and Gov-
ernment Policy." Committee on Agriculture, Nu-
trition, and Forestry. The U.S. Senate, December
23, 1979. In the 1980 Agricultural Outlook, 443-
50.

Brake, J. R. and E. Melichar. "Agricultural Finance
and Capital Markets." In A Survey of Agricultural
Economics Literature, Vol I, L. R. Martin (ed.).
University of Minnesota Press, Minneapolis, 1977.

Breimyer, H. F. "Farmland Inflation and the Tractor
Brigades." Challenge, March-April(1979): 58-9.

Castle, E. N. and I. Hoch. "Farm Real Estate Price
Components, 1920-1978." American Journal of
Agricultural Economics, 64(1982):1 8-18.

312

December 1984



Farmland Price Behavior

Chavas, J. P. and C. R. Shumway. "A Pooled Time-
Series Cross-Section Analysis of Land Prices."
Western Journal of Agricultural Economics,
7(1982):1 31-41.

Cotner, L. M., M. E. Wirth, and J. R. Brake. "Credit
Experience of Commercial Crop and Livestock
Farmers in Purchasing Land in Michigan." Quar-
terly Bulletin, Michigan Agricultural Experiment
Station, 45(1963):3 634-45.

Dorfman, R. "An Economic Interpretation of Opti-
mal Control Theory." American Economic Re-
view, 59(1969):4 819-31.

Federal Reserve System, Board of Governors. Agri-
cultural Finance Data Book. Quarterly Series,
Washington, D.C., June 1982.

Hottel, J. B. and C. D. Evans. "Returns to Equity
Capital in the U.S. Farm Production Sector." Bal-
ance Sheet of the Farming Sector, 1979 Supple-
ment, 51-68. Washington, D.C., USDA ESCS Ag-
riculture Information Bulletin 430, August 1979.

Melichar, E. "Capital Gains versus Current Income
in the Farming Sector." American Journal of Ag-
ricultural Economics, 61(1979):5 1085-92.

Plaxico, J. and D. D. Kletke. "The Value of Unreal-
ized Farm Land Capital Gains." American Jour-
nal of Agricultural Economics, 61(1979):2 327-
30.

Pope, R. D., R. A. Kramer, R. D. Green, and B. D.
Gardner. "An Evaluation of Econometric Models
of U.S. Farmland Prices." Western Journal of Ag-
ricultural Economics, 4(1979):1 107-20.

Reinsel, R. D. and E. I. Reinsel. "The Economics of
Asset Values and Current Income in Farming."
American Journal of Agricultural Economics,
61(1979):5 1093-97.

Shalit, H. and A. Schmitz. "Farmland Accumulation
and Farmland Prices." American Journal of Ag-
ricultural Economics, 64(1982):4 710-19.

U.S. Department of Agriculture. Agricultural Statis-
tics. Washington, D.C., various issues.

Zilberman, D. "The Use and Potential of Optimal
Control Models in Agricultural Economics." West-
ern Journal of Agricultural Economics, 7(1982):2
395-406.

313

Shalit and Schmitz


