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CHAPTER I
INTRODUCTION

Land is one of the most important assets in the United States, or for
that matter, the world today. Land in the United States must fulfill increas-
ing demands from a growing population and a continuously developing economy.
The supply of agricultural land is subject to increasing pressure from urbani-
zation, public installations, and facilities. Uses such as these are creating
greater demands on available land, practically unheard of throughout most of
our history.1

The most important claimant upon land today is agricultural since large
amounts are needed for the production of food and fiber used to feed our domes-
tic population. An additional portion of laﬁd put to agricultural use is
needed for export. Thus far there have been sufficient quantities of land to
meet the demands, and more than enough left over to fill the non-agricultural
needs. Aided by the availability, conquest and development of frontier, and
technological progress in production techniques, our agficulture has forcefully
renounced the predicted Malthusian consequences of population growth.

The question arises - how long can we continue to meet the needs of
our population, and more than likely an increased population, with the land
available to us for use as an input for the production of agricultural commo-
dities? There is a possibility that new technology will surpass the need to

acquire additional land for use in agriculture, making more of it available

Yoward W. Ottoson, Land Use Policy and Problems in the United States
(Lincoln: University of Nebraska Press, 1963), p. 203.




for non-agricultural uses. Regardless of future outcomes, land will remain
a very important resource for not only agricultural, but many other uses of
our society. Therefore, it should be used wisely in order to obtain its
optimum capacity, not squandered away as if the supply was unlimited.

The objective of this study is not to formulate a land use policy and
therefore state how this resource should be allocated among competing alterna-
tive uses. Since land is a very important input not only for agricultural
production, but for non-agricultural uses as well, it is useful to study factors
that affect its.value. Knowing the factors affecting land values would aid
those buying or selling farm real estate, lending agencies who lend mohey for
the purchase of farm real estate, and others whose decision-making abilities

would be affected by this information.

Trends in Land Values in Kansas

The only published county data on land values in Kansas is provided
every five years by the Census of Agriculture, the latest being 1969. This
data shows an average value of $159 per acre in Kansas. In addition, the
United States Department of Agriculture provides market information on farm
real estate on March 1 and November 1 of each year. The Crop and Livestock
Reporting Service provides information indicating trends in land values in
various parts of the state, and other sources providing unofficial information.
There still remains a need for more current and adequate information on farm
real estate values as a consequence of the rapid changes that are taking place
in the price of land.

With the exception of the three years ending March 1, 1950, 1954 and
1970, land prices in Kansas have increased every year since 1941 (see Figure

1 and Appendix Table 1). The Korean War appears to have raised the value of
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.

land after a stabilizing period following the second World War. As can be
seen in Figure 1 there was a sharp decline in net farm income in 1953, prob-
ably causing a slight decline in land prices in 1954. However, land prices in
the mid-fifties were, in general, rising despite the fact that net farm income
was down. Taxes on farm real estate in Kansas increased 60 per cent during
the decade from 1950 to 1960, which may have affected the decrease in land
prices during that decade. This study will show that property tax levels do
have a regressive effect on land prices.

The decline from $162 in 1969 to $159 in 1970 might have been due to
lower wheat and feedgrain prices, although it is doubtful that this was the
only cause since farm net income per acre rose during the same period. There
may have been a psychological effect present as a result of lower grain prices.
However, the main reason for the decline was probably higher interest rates and
a tight money policy at the time,

Following World War II there were great drops in the price of land;
thus the upward trend after 1940 presented a completely different pattern.

The three declining years mentioned above may have resulted from expectations
of post-war declines in land prices. Analagous to the general ecoﬁomy as a
whole, no depression or major recession occurred in which prices declined
greatly.
The 1974 average value of farmland increased

30.5 per cent from March 1, 1973 to March 1, 1974,

which is the largest increase since land value

data became available in 1912. The average value

was $265, $62 above $203 on March 1, 1973.

A letter published by the Federal Reserve Bank stated that:

4. H. Pine and R. R. Hancock, Trends in Land Values in Kansas (Unpub-
lished research paper, Kansas State University, 1974), p. 1.




Farmland values continued to rise sharply during

the first quarter of 1974 according to nearly 750
Seventh District agricultural bankers. The average
value of good farmland rose 12 per cent during the
first quarter and was one-third higher than the

year earlier level at the end of the quarter--

both record increases. The latest survey results
mark the seventh consecutive quarter in which the
rate of advance in farmland values has surpassed the
previous quarter. 3

Crop prices, perhaps the most influential factor affecting farmland values,
have been rising fairly rapidly during this and the previous period possibly

accounting for a majority of the sharp rises in the value of farm real estate.

Regional Trends in Kansas

Accurate land prices for a small geographic area are difficult to
obtain since the smallest breakdown is by counties, provided by the Census of
Agriculture. Therefore, information on land values on small tracts or a
particular kind of land such as irrigated, bottomland, or a particular type
of pasture within a county is practically non-existent.

The semiannual information provided by the Crop Reporting Service will
show trends in the values of farm real estate for areas of the state or groups
of counties in the state. The number of reports from counties is not suffi-
cient to measure a year-to-year land value on a county basis.

The values provided by the Crop Reporting Service are shown by Western,
Central, and Eastern sections of the state,4 Crop Reporting Districts, and

type of farming area, Figures I-2 to I-10 and Appendix Tables 2 and 3. The

3Terry Francl, Federal Reserve Bank of Chicago Agricultural Letter,
No. 1271, April 26, 1974.

4The values shown for the Western, Central, and Eastern sections of
the states are average values of the Crop Reporting Districts in that portion
of the state.
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values provided by the Crop Reporters have been converted to index numbers
with 1967 as the base period (100) in order to show the respective trends
within Kansas (Note Figure I-2 for the division of the state into the nine
Crop Reporting Districts).

The approximate land values for 1967 that may be used with the index
numbers for the Western, Central and Easi:ern sections of the state and the

Crop Reporting Districts for converting to actual dollars are:

Western Section $118
Eastern Section $151
Central Section $151
Northwest (NW) $106
West Central (WC) $111
Southwest (SW) $137
North Central (NC) $121
Central (C) $157
South Central (SC) $174
Northeast (NE) $163
East Central (EC) $151
Southeast (SE) $138

The 1967 values may be used for computing a value for any of the years
shown in the Appendix Table 2 - Index numbers of values per acre of all land
in farms by sections and Crop Reporting Districts in Kansas.

Kansas farm real estate values have changed much more rapidly in some
areas of the state than others during the last decade. In recent years the
land values of the Eastern section of Kansas have undergone the greatest
change. These have almost doubled the 1967 values. The East Central Crop
Reporting District has more than doubled its land values since 1967. Part of
this tremendous increase is due to the rapid expansion of urban areas, espec-
ially around the major metropolitan area of Kansas City. The value of farm
real estate in the Central section of the state also has shown a rapid increase,
although not as large as the Eastern section. This increase is also due to

urban influence exerted by the rapid expansion of the Wichita area on
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neighboring counties. The Western section of Kansas has shown the least
increase in farm real estate since 1967, although it is slightly more than
one and a half times its 1967 value. Since this is the least populous area
of the state, urban influence doesn't contribute the large effect it does in
the other sections of the state. The major factor in the increase of farm-
land values in the Western section can be attributed to increased expansion
of irrigation, livestock feeding, and the rise in prices received by farmers
for their products.

The 1974 land prices in all areas of the state reflect one of the
greatest increases on record for any one year in Kansas. Prior to the last

few years, land prices in most areas of the state remained fairly stable from

1968 to 1971, especially in the Western and Central sections of the state.
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CHAPTER 11
REVIEW OF LITERATURE

Previously there have been only a few studies conducted on the factors
that influence farm real estate values, énd even fewer that incorporated a
combination of both exogenous and endogenous variables. Until recently a
majority of the studies were primarily concerned with the endogenous variables.
There have been only a few isolated attempts to examine the non-farm determi-
nants of farm real estate values, or to integrate the agricultural land market
with the non-farm sector of the economy. The portion of these studies rele-

vant to this paper will be reviewed below.

Schuh and Scharlach Study

The first study to be reviewed was conducted and published in 1966 by
G. Edward Schuh and Wesley C. Scharlach of the Department of Agricultural
Economics, Purdue University.l Their study was a regression model used for
a cross-sectional analysis of land values in the state of Indiana.

Aggregate data on the 92 counties of Indiana were taken as individual
wnits of observation. The data was measured as annual averages for the year
of 1959, which was the most recent year in which substantial relevant data
was available.

The following basic statistical model was used by Schuh and Scharlach:?

1l‘.;. Edward Schuh and Wesley C. Scharlach, "Quantitative Analysis of
Some Farm and Non-farm Determinants of Agricultural Land Values - Impact of
Economic Development," Purdue University Agricultural Experiment Station,
Purduc Univ., lesearch Bulletin 821, 1966, p. 7.

2Ibid.
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y = a4+ bx; +byXy # byXg + byxy + byXg + beXe + byx, + bgxg

where: y = Value of land and buildings per acre.
x; = Population density (persons per square mile).
X, = Specified farm expenditures per acre.
Xg = Distance from Chicago.
X, = Farm wage rate.
Xg = Property taxes.
Xg = Land quality or capability.
Xy = Fertilizer or plant food application per acre.
Xg = Average size of farms in acres.

Modifications of this basic model were attempts to evaluate alterna-
tive measures of the hypothesized determinants of land values. The criterion
used to discriminate among the independent varisbles was to select the data
series that resulted in the highest level of significance for the estimated
coefficient. When this does not discriminate, the data series yielding the
highest coefficient of determination (Rz) was usad.3

Table II-1 summarizes outcomes of models derived by the use of least
squares regression analysis. By comparing the regression coefficients derived
for each independent variable in the six different models, the effect a parti-
cular variable has on land values in Indiana is derived. For example, when
property tax rate per $100 of assessed valuation (xs) was used in Model 1
insteéd of property tax rate per acre (XG), used in the other five models, the
coefficient for population density (Xl) was approximately one-third of that in
the other models. This is partly due to the fact that the coefficient for the

tax rate variable is not statistically significant in Model 1, while the

3Ibid., p. 7.



Table II-1. Schuh and Scharlach Regression Analysis Results on Indiana
Agricultural Land.

Model Number
1 2 3 4 5 6
.212a/ .600 .653 .560 .578 .649
x, (.0205b/  (.204) (.211) (.200) (.205) (.214)
.548¢/ .093 .102 .085 .086 .100
2.059 1.875 1.868 1,792 1.761 1.987
x,  (.706) (.688) (.713) (.681) (.700) (.701)
.092 .081 .075 .076 .070 ,088
-.334 -.354 -.338 _.315 -2.75 -.307
x;  (.060) (.057) (.060) (.062) (.064) (.063)
271 (.311) .274 .233 1180 .221
-5.640 -5.562 -5.399 -5.689 -5.653 ~5.610
x, (1.393) (1.342) (1.386) (1.327) (1. 360) (1.327)
.163 1170 .153 .180 -170 1177
.019
Xg (.029)
-2.318 -2.650 -2.081 -2.202 -2.567
X (1.229) (1.269) (1.200) (1.229) (1.269)
041 .049 .035 .037 .047
66.094 63.408 62.994 62.579
x, (7.477) (6.693) (6.140) (6.140)
.482 517 .556 .556
2.486 2.518
xq (.281) (.258)
482 .532
.072 .119 .058
Xg (.045) (.045) (.046)
.030 .077 .019
437 610 1.152
x;, (-580) (.574) (.569)
* 013 .046
171
X (.150)
11 .015
R? .878 .883 .874 885 .879 . 887
S 37.82 37.01 38. 34 36.74 37.68 36.61
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Table II-1 (Cont'd).

*Approximately zero.

a/line 1 is the estimated net regression coefficient.

b/Line 2 is the standard error of the regression coefficient.

c¢/Line 3 is the partial correlation coefficients (x vs y)

Source: G. Edward Schuh and Wesley C. Scharlach, "Quantitative Analysis
of Some Farm and Non-Farm Determinants of Agricultural Land Values - Impact of
Economic Development," Purdue University Agricultural Experiment Station,
Purdue University, Research Bulletin 821, 1966, p. 1l.

Variable Identification for Table II-1:

y = Value of land and buildings per acre ($0.10)2/.

x, = Population density (persons per square mile).

1
X, = Specified farm expenditures per acre ($0.01).
. Xg = Distance from Chicago gmillimeters on a standard road map where

1mm equals about .43 miles).

X, = Farm wage rate - U.S.D.A. ($0.001).

xg = Property tax per $100 of assessed valuation ($0.01).

Xg = Property tax rate per acre (based on tax collections) ($0.10).

Xy = Weighted index of land capability (Index figﬁre to two decimal
places).

Xg = Top three land capability classes as a proportion of all eight

classes (0.1%).

x. = Fertilizer application per acre (0.02 1b).

9
X10 = Plant food (N-P-K) application per acre (0.1 1b).
X1y = Average size of farms in acres (0.1 acre).

a/Units of measurement in parentheses.
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coefficient for the tax collection variable (XG) is significant in the other
models. For a variable to be considered statistically significant, the esti-
mated net regression coefficient should be at least twice as large as the
standard error.

The failure of the tax rate per $100 assessed valuation (XS}, to yield
statistically significant results may be attributed to two related factors:
First, assessment procedures were highly arbitrary. The effective tax rate
may be changed by altering the assessed valuation. Therefore, the tax rate
per $100 assessed valuation provides very little information which can be
determined as a measurement error. Secondly, the tax rate per $100 assessed
valuation may be the wrong theoretical concept. When dealing with the price
of land per acre, tax collections per acre may be the more relevant concept
to aPP1Y-4

By noting the sign of all the regression coefficients, the effects
that variable has on Indiana agricultural land values may be determined. For
all the variables except distance from Chicago (KS), farm wage rate (x4), and
property tax per acre (Xﬁ), the coefficients maintain positive signs. There-
fore, as the size of all except these three variables increases, the value of
agricultural land also increases. Additionally, the larger the net regression
coefficient, the larger will be the effect on agricultural land values.

The six models presented by Schuh and Scharlach produced very similar
prediction patterns. Therefore, on the basis of the highest R2 and the lowest
standard error of estimate, Model 6 has the greatest power of explaining cross-

sectional variation of land prices (Table II-1).

bid., p. 11
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Computed residuals, which are defined as the aétual values minus the
estimated values, will often show systematic pattemns that suggest the addition
of another variable. It was found in this ;tudy that the model tended to
under-value poor land. Several reasons were presented for this tendency.
First, the quality measure may not have included all of the dimensions of land
quality for agriculture. It was based on capability of the soil to support
agricultural crops. Therefore, other measurements such as actual agricultural
productivity per acre might prﬁvide a more relevant indication of soil quality.
Possibly certain classes of land should have been given higher weights.5

Thirdly, the pattern of residuals may reflect the way in which.the
variable was introduced into the model. The land quality variable was used
linearly and the true relationship may have been curvilinear. Lastly, the
values of the dependent variable - value of agricultural land - represented
what farm residents considered land in their area to be worth, not the actual
price obtained when ownership changed.6

Also in their analysis, the county with the largest under-prediction
possesses unusually attractive scenic resources and is the site of a state
park. Therefore, it would not be unreasonable to expect heavy demand for land

as sites for motels, and various recreational facilities. Thus, these factors

were not captured by other variables used in the model.,

Hammill Study

Another study conducted by Ann E. Hammill uses two separate models, the

first employing 1959 data and the second, 1964 data. This made it possible to

Ibid., p. 14.

®Ibid., p. 1.
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estimate how well the model and variables used in 1959 would determined 1964
farm land values in Minnesota.7

The variables used in this study can be grouped into three categories:
soil quality, local development, and location. Soil quality refers to the
characteristics of soil that influence productivity. For this particular
stﬁdy they used a crop production value index in hopes of achieving closer
approximation to soil quality as it influences productivity. Although they
noted that a crop production index may have inherent weaknesses due to the
degree of accuracy and dependability of that data included.

The crop production index was derived from data on acres, production
and the prices for crops that were grown on 80 per cent of the county's acre-
age in 1959 and 1964. Production for each crop was multiplied by average
prices for the specific years, then divided by total acres, thus obtaining a
value figure per acre per county. This crop productionrvalue index was
expected to represent the cropping pattern that would yield the highest pro-
fits for each county. Thus, management considerations are included implicitly,
as are weather conditions that influence crop production.8

As a second soil quality variable, cropland as a percentage of all
lands in fa:ms, was used to ascertain the influence on farm real estate values
of the amounts of farmland suitable for crops as opposed to farmland in forests
or other uses.

The variable used for local development was local growth, defined as

7Ann E. Hammill, "Variables Related to Farm Real Estate Values in
Minnesota Counties," Agricultural Economics Research, Vol. 21, No. 2, USDA,
April 1969, p. 45.

8

Ibid., p. 46.
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local economic activity indicating purchasing power, local pressures for land,
and population densities. This variable was expected to indicate concentra-
tions of non-farm people with the largest percentage representative of the
most business development, greatest pressures for rural land and the highest
incomes. |

The variable used for location was the distance from the center of the
county to a standard metropolitan statistical area divided by the population
of this area. Their purpose in doing this was to account for the size of the
city plus the distance from it.

To evaluate the relationship among farm real estate values, soil
equality, local growth, and location in Minnesota, all counties where the
rural farm population accownted for at least 25 per cent of the total popula-
tion were studied. The resulting count was 27 out of the 96 counties in
Minnesota.

10

The following multiple linear regression was used for the 1959 data:

y = a + bX, + bX, + bX, + bX

1 2 3 4
where:
y = Farm real estate values per acre in dollars.
X, = Population/distance.
X, = Crop production value index.
Xg = Percent cropland of total land in farms.
x, = Percent rural non-farm, plus urban.

The results of this multiple linear regression model are presented in

Table II-2. By noting the table it can be seen that the signs of all the

Obid., p. 47.

101pid., p. 46.
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coefficients are positive, which means that any increase in the size of the
variables will increase farm real estate values in Minnesota. The most impor-
tant variable affecting farm real estate values was the percentage cropland

in the total land in farms. The population/distance variable was the next in
importance, while the crop production value was third. The per cent rural
non-farm plus urban was of little significance in explaining farm real estate
values. When all the variables, except percent rural non-farm plus urban were
used, the R2 only decreased one percent from 71 per cent to 70. Therefore, the
per cent rural non-farm plus urban variable was not significant in explaining
the variance of farm real estate values.

Table II-2. Results of Regression Relating Four Variables to Farm Real
Estate Values in Minnesota Counties, 1959,

Partial
Regression Standard t correlation
Variable Coefficient error value coefficient
Population/distance .0227 .0051 4.48% .49
Crop Production Value b/
Index .0150 .0073 2.06— .25
Percent cropland of af
total land in farms 2.7726 . 3504 7.91— .71
Percent rural non-farm
plus urban 0077 .0072 1.08 .13
R2 = ,71

a/Significant within .05 limit
b/Significant within .01 limit

Source: Anne E. Hammill. "Variable Related to Farm Real Estate Value in
Minnesota Counties," Agricultural Economics Research, Vol. 21, No. 2, April,
1969, p. 46.

Hammill then tested to see if the three variables - population/distance,
crop production value index and percent cropland of total land in farms would

explain 1964 farm real estate values as well as they did the 1959 values.
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The results obtained from the 1964 regression model are presented in
Table I1-3. In the 1964 model the population/distance variable remained con-
stant and the remaining two variables were reconstructed to represent 1964
values. The same procedure was followed concerning the counties studied: only
those in which rural farm population of 25 percent or more were included.
This totaled eight less counties than in the 1959 model.

Table II-3. Results of Regression Relating Three Variables to Farm Real
Estate Values in Minnesota Counties, 1964.

Partial
Regression Standard t correlation
Variable Coefficient error value coefficient
Population/distance .0263 .0035 7.25;5 .71
Crop production value index .0200 .0029 6.91 .68
Percent cropland of total
lands in farms 2.2612 +2530 8.94 .77
R? = .898

2/gjgnificant within .01 limit.

Source: Anne E. Hammill, "Variables Related to Farm Real Estate Values in
Minnesota Counties," Agricultural Economics Research, Vol. 21, No. 2, April
1969, p. 49.

Results of the 1964 model with an R2

of ,898 indicate that this equa-
tion explains more of the variation in farm real estate values than did the
1959 model. The coefficients of the two models are very similar (see Tables
II-2 and II-3),

They hypothesized the higher R2 in 1964 was a result of the reduction
in the number of counties in the study. The counties studied were believed to
be similar in characteristics and therefore subject to a higher degree of

explanation provided by the independent variables. However, when the validity

of their hypothesis was checked by running a regression employing the 1959 data,
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the same variables and counties used for the 1964 dat#, and an R2 of .69 were
obtained. Therefore, those additional eight counties excluded in 1964 pro-
bably had little effect on increasing the R, -

It is evident that between 1959 and 1964 the importance of the popula-
tion/distance variable and the crop prodictuion value index relative to farm
real estate values increased substantially as indicated by the respective g
values and the partial correlation coefficient. The regression coefficient for
the crop production value index increased slightly in 1964 and became signifi-
cuntk ut @ Hlghet Jével o 0115

In this cross sectional study no attempt was made to consider Ehanges
in prices, technology, or other factors that would influence farm real estate

values over time.

Pasour Study

A study conducted by E. C. Pasour, using a regression model emphasizes
the impact that property tax levels may have on farm real estate values in
North Carolina.13

There is a general agreement among economists that increases in pro-
perty tax levels on farm real estate are capitalized into lower property values.
To what extent this may be true is not known. Therefore, it was Pasour's main
purpose to provide information concerning the relationship between changes in
the level of property taxes and the value of farm real estate in North Caro-

lina.

Uy:4d., p. 49.

127014,

138. C. Pasour, Jr., "Real Property Taxes and Farm Real Estate Values:
Incidence and lmplications," American Journal of Agricultural Economics, Vol.
55, No. 4, (November, 1973), p. 549.
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The value of farm real estate was regréssed on the tax rate and a
group of other variables that was expected to influence farm real estate
values in North Carolina., Four categories of independent variables were used
that were related to urban influence, agricultural productivity, farm size and
recreational demands.

Observations for this study were'on a county basis for North Carolina.
The dependent variable was the average value per acre of farm real estate per
county.

The following model was formulated by Pasour:14

y=f (xl, Xps Xgs Xy Xgs Xgo Xgo Xgs xg)
where:

Average county value of farm real estate in North Carolina,
per acre, 1969.

-
u

x, = Effective property tax rate in dollars per hundred dollars
assessed value on an annual basis by county, 1969.

x, = Percentage change in population from 1960-70 by county in
North Carclina.

Xg = Population per square mile by county in North Carolina,
1970.

X, = Cropland as a percent of total farmland by county in North
Carolina, 1969.

Xg = Average market value of crops and forestry per acre of land

in farms by county in North Carolina, 1969.

x, = Average market value of all other agricultural products sold

6 per acre of land in farm land for each county in North
Carolina.
X, = Average size farm by county in North Carolina, in acres, 1969.
Xg = Dummy variable for counties located in Western North
Carolina.

Y1bid., p. 551.
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Xy = Dummy variable for coastal counties in North Carolina.
All variables except X, and Xq (tax rate and average farm size) were
in linear form. Variables X and X, were expressed in log form, which
increased the explanatory power.
The economic model just presented was estimated by ordinary least
squares regression using cross sectional data. There were 83 observations.

The following equation was estimated:15

y = 293.51 - 74,02 logx1 + 1.97x2 + 0.34x3

(-2.61) (2.81) (2.22)

+

1.97):4 + 1.99x5 + 0.50x6 -47.91 logx

(2.87) (8.87) (3.27) (-2.36)

7

e

109.10x8 + 17.47x9

(5.55) (1.07)

The "t" values for each regression coefficient are shown below the
coefficient. All variables except X, and Xg are significant at the .01 level.
Whereas Xq is significant at the .02 level, Xy is not significant at a gener-
ally acceptable probability level. With an R2 of .72 the variables explain
almost three-fourths of the variation in the per acre values of farm real
estate between the various counties of North Carolina.

The coefficients of the effective property tax rate (xl], shows that
a 10 percent increase in the effective property tax rate is associated with a
$7.40 per acre decrease in the average value of farm real estate. This means
farm real estate values will decrease by about $7.40 per acre when the effec-

tive local property tax is increased from $1.00 to $1.10 per $100 assessed

valuation. This result shows that long-run capitalization of property tax

S1pid., p. 552.



differentials on farm real estate in North Carolina does occur.16

The coefficient for each of the urban influence variables, X, and Xz,
was positive. This indicates that any increase in these variables will result
in an increase in the value of farm real estate in North Carolina.

All of the productivity variables, Xg4s Xg and Xg s had positive signs.
Therefore any increase in them will be associated with an increase in farm
real estate values in North Carolina as well.

The variable for average size farm (x7) was inversely related to the
average value of farm real estate. Thus, as the average farm size of a county
increases, the average value of farm real estate in that county will decrease.
The explanation for this may lie in the fact that as farm size increases, the
ratio of the value of improvements to land and dwellings rises for smaller
farms,

The dummy variables, Xg and Xg, were included to compensate for the
intangible factors related to recreational opportunities which were believed
to cause farm real estate values to be higher in coastal and mountainous areas
of North Carolina. The coefficient for the dummy variable for counties
located in Western North Carolina (x8] indicates that average farm real estate
values are about $110 higher per acre in Western North Carolina after adjust-
ing for farm size, economic productivity, agricultural tax rates and other
variables included in the equation. The coefficient of the dummy variable for
the coastal counties in North Carolina (xg) was not significantly different
from zero. This was to be expected, according to Pasour, because much of the

agricultural land in the coastal counties is not well situated for recreational

61bid., p. 553.
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uses.17

The results of this study are consistent with the belief that property
taxes levied on land are largely capitalized into lower land prices. The
results also indicate that the effect of property tax relief for farmers will
vary depending on the farm size and the extent of capitalization of property
taxes levied on farm real estate in relation to other forms of real estate.l8

Property taxes are not as important in financing local government in
North Carolina as in some other states. Therefore, the effect of property
tax relief elsewhere may have more impact. Property taxes represent an impor-
tant production cost to farmers, thus the relationship between property taxes
and farm real estate becomes important. Information regarding this relation-
ship is required to assess the effects of specific policy alternatives such as
substitution of income or sales taxes for real property taxes or preferential

taxation of agricultural lancl.19

171bid., p. 553.

181p34., p. 556.

19144,
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CHAPTER III
FACTORS AFFECTING LAND VALUES

Farmland may be bought or sold for a number of reasons. A few are
directly related to farm income, but many factors come from outside agricul-
ture. For a complete picture of all the factors affecting farmland values,
both of these areas must be consideréd. If only those factors within agri-
culture (endogenous factors) or only those factors outside agriculture (exo-
genous factors) are considered, the picture is only partially completé.
Endogenous factors affecting land values.

Farm Enlargement: Four of five farm real estate transfers in the Northemn

Plains states, Kansas being one, were purchased for farm enlargement. This
percentage has remained relatively constant since 1960. If a farmer has labor
and machinery which are not being fully utilized, he can then acquire addi-
tional land with the added costs being seed, fuel, fertilizer, taxes and a few
other minor variable costs. The net income per acre for the added acquired
land is greater than for the farm as a whole. Thus, he can justify paying
more per acre for expansion land than for an entire farm because fixed costs
are spread over more acres.

Also the increasing value of farm buildings tends to shift the advantage
in favor of the prospective buyer, who already ouwns a farmstead. He can bid
more for the land because his purchase price for additional land is his total
cost, whereas a competing buyer who desires to live on the farm as an owner-
operator must reckon with the fact of a substantial additional investment in

buildings. The purchase price is not his total cost of acquiring the farm.
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This suggests that farm-expansion buyex“s can pay more for supplemental
land, not necessarily because the land will increase the scale of operation,
but because they need not reckon with building costs. For they are not only
spreading their labor and machinery over additional acres, but also their
buildings.

During the last ten years, 1963—1973, the average farm in Kansas has
increased from 500 to 600 acres.1

Farm Technology: Farm technology has a tendency,or at least has in the past

years, to inflect opposing effects on land prices. Mechanical innovations
such as specialized expensive machines often require large farming units to
achieve scale economies, which reduce cost per unit of output resulting in an
jncrease in net returns. Effort to secure sufficient acreages to achieve size
economies tend to raise the value of farm real estate.

Biological innovations on the other hand probably cause a secular
decline in land prices, providing other things are equal. Direct and indirect
population pressures for more farmland and higher land prices are offset by
substitution of fertilizer, better hybrids, chemicals, irrigation and other
capital inputs for land. In 1963 it was believed that application of 9.5
million tons of fertilizer nutrients had the same results as an added 142
million cropland acres.2

The effect on land prices of decreasing production costs through inno-

vation or scale can be quite different at the micro (firm) and macro (national)

lw. H. Pine and R. R. Hancock, "Trends in Land Values in Kansas,"
(Unpublished Research Paper, Kansas State University, 1974), p. 6.

2Luther G. Tweeten and Ted R, Nelson, "Sources and Repercussions of
Changing U.S. Farm Real Estate Values," Ok lahoma State University Experiment
Station, Oklahoma State University, Technical Bulletin, T-120, April, 1966,
ps 23.
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levels. The buyer, concerned only with the short-run micro level of an impact
of increased farming efficiency, can easily be misled into overpricing land.

The macro effects become increasingly important as technology becomes
generally adopted. The problem is that farmers acting as individuals view
increasing productivity as justification for considerably higher land prices.
Thus, as many farmers follow this pattern, improved technology results in
lower rather than higher farm real estate prices, other factors held equal.
Farmers who do not recognize this macro relationship, and especially the late
adopters who are unable to reap income gains before the macro effects come
into being, can quite easily endanger their equity by paying too much for
additional farmland. It is believed that last year (1973) this macro effect
was cushioned to a good degree by the increased demand for agricultural pro-
ducts and resulting higher pricés for farm products. Therefore, as long as
demand continues to be high, land prices will not suffer from increases in
technology.

Property Taxes: In the last few years property taxes on farm real estate have

become a central issue. There has been a great deal of pressure coming from
both the agricultural sector and the non-agricultural sector for property tax
relief especially in rapid urbanizing areas. Little information is available,
however, concerning the potential impact of property tax relief for farmers in
relation to other property owners.

The extent, if any, to which property tax changes are capitalized into
land values for the owner of any form of real estate will depend upon the
amount of real property he holds. Sometimes the effect will be on the value
of the property owned or, in other cases, the major effect will be on rents
charged., Among economists there is genmeral belief that increases in farm real

estate property taxes are capitalized into lower property values. To what
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extent is uncertain because only a few isolated studies have been done to
determine the actual effect.3

Since property taxes are very important in Kansas for the financing of
both schools and local governments, little attention has been paid to the
incidence of property taxes levied on farm real estate. Results are very
limited and inconclusive.

The theory of tax incidence suggests that taxes on land cannot be
shifted. Under competitive conditions the tax can only be shifted when the
quantity of land supplied is decreased when the tax is imposed. If the supply
of land is inelastic as typically assumed, the property tax will be caﬁitalized
and the value of land decreased. But if the supply of improved land is not
completely inelastic, which is the present opinion of some land economists, a
tax on land will not be fully capitalized into lower land values. If existing
land owners attempt to maintain the pre-tax price of land (this is assuming the
supply of land is perfectly inelastic), the result will be excess land supplied
and there will be downward pressure on land prices until the tax is fully
capitalized. Although the tax is fully capitalized, an increase in property
taxes will not necessarily decrease land values. For example, the proceéds of
the tax may be used for public services, which may increase land values and
offset the tax capitalization.4

From prior studies in Kansas the incidence of property taxes levied on

farm real estate cannot be determined. Although it appears that property taxes

35. C. Pasour, Jr., "Real Property Taxes and Farm Real Estate Values:
Incidence and Implications," American Journal of Agricultural Economics, Vol.
55, No. 4 (Nov. 1973), p. 549.

4David H. Hyman and E. C. Pasour, "Real Property Taxes, Local Public
Services, and Residential Property Values,'" Southern Economic Journal, Vol,
XXXIX, No. 4 (April 1973), p. 601-611.
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levied in Kansas are to some extent capitalized into lower property values.
Due to the structure of the market for agricultural products, prices being
determined mainly by conditions of national and international markets increase
property taxes which cannot be passed on by producers in the form of higher
prices for products produced by them.

Land Quality and Farm Income: These two interrelated factors are included

under one heading because income from an acre of farm real estate is dependent
on the quality of the land. Also, land quality will dictate the type of pro-
duction that can be successfully conducted on that particular type of ground.
Major problems of classification of land arise because of the difficulty of
developing an autonomous measure of land quality. Therefore, it is much
easier to classify land by the income generated from it.

Since land is a resource, it haﬁ wdrth in the value of goods or ser-
vices it produces or is expected to produce., Usually land is capable of pro-
ducing an income year after year and perhaps forever, if utilized correctly.
The present value of land is the sum of future incomes discounted back to the
present. Buyers and sellers must estimate what they consider to be the value,
differing among them according to how they discount it.

In Kansas land prices followed income per acre only approximately
(note Figure I-1). From 1950 to 1957 land prices moved up slowly while income
was generally on a downward trend. From 1958 to 1968 land prices rose signi-
ficantly while income fluctuated but did show an upward trend. Since 1968
income appeared to lead the increase in land prices. The drop in land prices
in 1969-70 followed two relatively low income years of 1967 and 1968. The

influence of current and past income on expected income and land prices is not
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easily determined.S

Generally, it can be stated that when income is on an upward trend,
land prices will also tend to increase, although lags between the two do often
occur. Also, since production goes hand in hand with income, increased pro-
duction per acre (which could be due to many variables, i.e., fertilizers,
irrigation, or other capital intensive iﬁvestments) will increase farm real
estate values.

In summary, variables associated directly with agricultural endeavors
depend a great deal on production, costs, and the demand of those presently
engaged in agricultural production for more farmland to expand. Increases in
demand for agricultural products will lead to higher farmland values as long
as production costs do not increase as rapidly.

Exogenous factors affecting land values.

Population: A growing population expands demand for land indirectly through
increased food requirements and directly through conversion of farmland to
urban housing, roads, airports, industry expansion, etc. Improvements in
éiets, and changes in tastes and preferences, which include a desire for more
animal products, will require more land resources per capita unless offset by
higher yields. Other things being equal, greater food requirements would be
expected to increase land demand and therefore farm real estate values.

A comprehensive study conducted by the U.S. Department of Agriculture,
of land resources and the predicted needs, estimates that 15.8 million acres
will be shifted to urban and built-up uses between 1958-1975. This is equal

to more than the combined area of Rhode Island, Delaware, Hawaii, Maryland

Sw. H. Pine and R. R. Hancock, "Trends in Land Values in Kansas,'
(Unpublished research paper, Kansas State University, 1974), p. 4.
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and New Jersey. But the long-run urban requirements are more impressive.
Assuming an annual growth rate of 1.6 percent and direct urban land require-
ments of .1 acres per person, all U.S. land would be utilized in 300 years.6

It is a proven fact that farm real estate located close to large popu-
lation centers has a higher value than farm real estate in areas where the
population densities are not as great. Near major metropolitan areas the
influence of speculation for future non-agricultural uses may extend to 100
miles, having a definite effect upon farmland values. Also, land in the
approximate location of good recreational areas commands a higher value because
of the attraction it offers the general public. Examples of these areas are
lake fronts, national or state parks, coastal areas, mountainous areas oOr any
other place that attracts the attention of people looking for places for homes
or just places to visit.

In recent years there has been a yearning by John Q. Public for a place
to live in the open country with fresh air, sunshine and recreation, or a few
acres to hobby farm. Thus this idea of owning a few acres appears to influence
many buyers, affecting an increase in land prices in some areas. Although this
is a known fact, the influence is hard to measure and it will vary from area
to area.

As a generalization it can be said that the urban population has a
large effect on farm real estate values, especially those areas located near
metropolitan areas.

Foreign Markets: Recent increased foreign demand for U.S. farm products can

6Luther G. Tweeten and Ted R. Nelson, 'Sources and Repercussions of
Changing U.S. Farm Real Estate Values,' Oklahoma State University Experiment
Station, Okluhoma State University, Technical Bulletin, T-120, April, 1966,
p. 22,
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be partially credited for the rising price of farm products. Agricultural
exports have more than doubled from 1969 to 1973. The large purchase by the
Soviet Union of grain and the large increase of purchases by Japan and other
countries nearly eliminated the large surpluses, exerting an upward pressure
on farm product prices. Thus, foreign trade is responsible in some part for
the recent increase in farm real estate Qalues.7
Inflation: Although farm real estate values and the indicators of inflation
in the U.S. economy have not always moved in the same direction, inflation is
believed to be a major determinant of the increase in farm real estate values.
Since the value of farmland is expressed in monetary terms, the value of farm
real estate is embodied in the dollar value of the asset, If, for instance,
the dollar value of farmland were to remain constant while inflation occurred
for the rest of the economy, it would mean the dollar value of farm real estate
had decreased.8

During inflation periods, farm real estate is one commodity that
attracts monetary interest. The reason being that people seek investment
opportunities that hopefully will grow as rapidly or more rapidly than the
rate of inflation in order to hedge against the decrease in the value of the
dollar. In recent years land has served well for this type of investment.
Thus, some hold the view that farm real estate is a tax haven and a store of
value against the effects of inflation.

Due to the fixed nature and diminishing quantity of available farm

7w. H. Pine and R. R. Hancock, "Trends in Land Values in Kansas,"
(Unpublished research paper, Kansas State University, 1974), p. 5.

8panny A. Klinefelter, "Factors Affecting Farmland Values in Illinois,"
Illinois Agricultural Economics, Vol. 13, No. 1 (January, 1973), p. 27.




real estate, coupled with increasing demand fbf alternative uses, it may be

assumed that the real value of farm real estate has not declined. Thus, it

can be hypothesized that inflation has a positive effect on farm real estate
values,

Other Factors: Some non-farm people view farm real estate as a desirable long

term investment often causing them to pa& such higher prices that returns in
alternative investments would be greater. But increases in the value of farm
real estate have made these very attractive investments.

All the factors mentioned in this chapter contribute to the changes
and trends in farm real estate values. Some have more influence than others
which is to be expected. The effects of some factors are easily measured,
while the effects of others are almost impossible to measure.

In general, farmland values are the sum of expected income that may be
obtained through ownership and control of the resource, properly adjusting for
their distance in the future, and for the possibility they might never occur,
or may occur in some weakened form. Therefore, it holds that the higher the
expectations of returns from farm real estate by buyers and sellers, the higher
will be the value of this resource. Also, the more confidence in these returns,

the higher will be the asking and reservation price.
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CHAPTER IV
THE MODEL

An ordinary least squares regression model was set up to examine the
cross sectional variations in farm real estate values in Kansas at a parti-
cular point in time.

Aggregate data on the 105 counties of Kansas were collected and used
as individual units of observation. The 1969 value of farm real estate and
buildings per acre was used as the dependent variable, since it is thellatest
published county data available. The Census of Agriculture, which is taken
every five years, provides the only county data that is published. The state-
wide average was $158.78 per acre and ranged from a low of $85.44 per acre in
Logan county to a high of $701.86 per acre in Wyandotte county.

Data for the independent variables was drawn up and placed in catego-
ries to represent the factors believed to influence farm real estate values
described in Chapter III. The five original categories or areas were urban
influence, agricultural productivity, farm size, property taxes, and recrea-
tional demand.

Two variables, percentage change in population from 1960 to 1970 by
county and population per square mile by county, were used to describe the
urban influence on population affecting farm real estate values. It was hoped
that these two variables would adequately represent economic growth or develop-
ment in the respective counties of Kansas. In an aggregate model it is diffi-
cult to quantify the various factors associated with economic development into
meaningful variables for statistical analysis, Other variables are also likely

to be relevant, such as the amount of industrialization and the level of
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income,

To keep the problem manageable, it is necessary to summarize these
factors in as few variables as possible. As a result, it was decided that
population density and the percentage change in the population of the county
from 1960 to 1970 would be sufficient to characterize the urban influence
factor.

The population density was obtained by dividing the 1972 county popu-
lation by the total square miles of the county. Population per square mile is
a good indicator of the non-farm demand for farm real estate for all purposes,
including sites for industry, businesses, residences, public utility installa-
tions, and transportation. Also it is a good indicator of the level of econo-
mic activity in that area. Thus, within the model there is a variable that
will present a good estimate of the current level of development. The second
variable of percentage change in the population (1960-1970) was included
because it should be a good indication of the rate of economic growth. The
hypothesized sign for both of these variables is positive.

Three different variables were originally used to relate to agricul-
tural productivity. The data source for each of these variables was the 1969
Census of Agriculture. The first, productivity of cropland as a percent of
total farmland, was included because it was believed that farm real estate
with a higher percent of cropland would have a higher value than other farm
real estate with a lower percentage of cropland.

In any model used to show the cross sectional variations in farm real
estate values there must be a variable to describe land quality or capabilities
because there are a number of characteristics that will distinguish one tract
of farmland from another. Thus, the variable chosen must be able to distin-

guish such characteristics as topsoil fertility, underlying structure,
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topography, drainage, and climate which will distinguiéh the productivity
capabalities of one tract of farm real estate from another.

One way of accomplishign this would be to classify land according to
its quality., This is difficult to accomplish, as pointed out in Chapter III,
because classes as such are difficult to develop. Thus, chances for a large
margin of error are great as shown by previous studies.

Alternatively, land values may be analyzed through the production
function. A tract of land can be treated as a precise unit, which could be one
acre, to which variable inputs are applied. In a sense this defines a produc-
tion function in which a particular product is being produced. Thus, it can
be said that a production function for higher quality farmland will be greater
than a production function for a lower quality of farmland. It will indicate
that the same quantity of inputs applied to both qualities of farmland will
bring about a greater total production for the higher quality farmland.

The production function for the higher quality of farmland means that
the Marginal Physical Product curvel (MPP) for the non-land factors will be
above the MPP for the lower quality farmland (see Figure IV-1).

The value of farmland used for production is determined by the capi-
talized value of the net rents presently and in the future from that tract of
land. This net rent can be shown graphically with the MPP curves. A price
line for these non-land inputs used for production graphically shows what pro-

portibn of them to use in the production process. The quantity used of the

PP is defined as the change in output resulting for a unit incre-
ment in variable input and is computed by dividing the change in output by the
increment in input that caused the change in output. Algebraically expressed
as:

MPP .. _. Change in Qutput
(input) Change in Input
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variable non-land inputs would be O-A in low quality farmland. The area in
rectangle OACD defines the expenditures on the non-land variable inputs and
the rent to the farmland would be triangle DCF.

Where competitive markets exist, all farmers face the same factor-
prices. As a result the higher Marginal Value Product curve2 (MVP) resulting
from the higher quality farmland, leads to increased use of the non-land
inputs, where the OB amount would be used compared to OA amount for the lower
quality land. (Figure IV-1). Also the rent to the higher quality land is
greater (Triangle DGE). Therefore, the capitalization of this larger rent
under the same market conditions leads to a higher value for the higher quality

farmland.

Price of output

Marginal Value Product of non-land factors
G on higher quality land.
Marginal Value Product of non-land factors
F on lower quality land.
E Z——Price of non-land factors
D G
0 A B Input

Figure IV-1. The Marginal Value Products of non-land factors applied to land
of two different qualities.

2P is defined as the MPP multiplied by the unit price of the output.
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Two economic measures for productivity were used as variables in the
model. The first variable, the market value of crops and forestry per acre,
will not only indicate the'just described relationship of land quality and
production capabilities, but also will show where new technology such as
advanced hybrids and irrigation practices are being used. It also indicates
the extent that fertilization is being applied and agricultural chemical use.
All these factors are known to increase production, thus the market value of
crops and forestry per acre will be larger in these respective areas.

The second productivity variable was used to include all other agri-
cultural products sold per acre not included in the first variable. This
variable was in;luded because differences in farm real estate values might
also exist due to the amount of livestock from area to area. The only problem
or fallacy of these two variables would be due to a wide variation in the
prices for a particular product received by different farmers. It is believed
that these variations will average out comparatively among the counties in the
state, eliminating the problem, and not affecting the accuracy of the two
productivity variables. The hypothesized sign of the coefficient of both of
these variables is positive.

The average size of farm in each county was included because previous
studies have shown that the average value of farm real estate tends to decrease
as the farm size increases. Therefore, farm size is believed to be inversely
related to farm real estate values. The hypothesized sign for the coefficient
of the average farm size is negative.

The variable used to indicate the level of property taxes was the
effective mill levy of that respective county. The average mill levy for the
state of Kansas for the tax year 1972 was 87.8, which means the tax per $100

assessed values would be $8.78. The mill levy over the state ranged from a
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high of 150,9 in Wyandotte county to a low of 31.6 in Stevens county. The
effective property tax level is believed to be inversely related to farm real
estate values, therefore the hypothesized sign for the coefficient is negative.

Finally a variable used to describe the recreational demand for Kansas
farm real estate was introduced because it has proven to be a significant
factor in other studies.

In summary, the following economic model was formulated:
y = £(x), X5, Xgs X4y Xgs Xgs Xg Xg)
where:

y = The average county value of farm real estate in Kansas per
acre, 1969,

x, = Percentage change in population from 1960 to 1970 by county

1 in Kansas.

X, = Population per square mile by county in Kansas, 1972,

Xq = Average market value of crops and forestry per acre of
farmland in farms by county in Kansas, 1969.

Xy = Average size of farms by county in Kansas, in acres, 1969.

Xg = Effective property tax mill levy by county in Kansas, 1972.

Xg = Average market value of all other agricultural products
sold per acre of farm real estate for each county in
Kansas, 1969.

Xy = Cropland as a percent of total farmland, by county in
Kansas, 1969.

Xg = Recreational services offered per acre of farm real estate.

All variables except X,, Xc, and x, were employed in linear form,
Variables Xy Xg» and x6 were employed in log form which increased their

3
explanatory power,

3This semi-log form means that one expects a given percentage change
in an independent variable to have the same effect on the dependent variable
regardless of the absolute level of the independent variable.
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CHAPTER V
5

ANALYSIS AND RESULTS

The economic model presented in the previous chapter was estimated by
ordinary least squares regression procedure using cross sectional data, with
105 observations - one for each county. Four regression equations were deter-
mined using this economic model, the first being a statewide model. The other
three models were sectional models of the state of Kansas. The first of the
three models applies to the Western section of the state which includes the
Northwest, West Central and Southwest Crop Reporting Districts. The second
applies to the Central Section of the state including the North Central,
Central and South Central Crop Reporting Districts; and the thirﬁ model repre-
sents the Eastern Section of the state which includes the Northeast, East
Central and Southeast Crop Reporting Districts (see Figure I-2 for a map show-
ing the Crop Reporting Districts). Three sectional models were formulated for
the purpose of showing how different factors (variables) may have different
impact levels on land values in different sections of the state. It was hypo-
thesized, for instance, that farm real estate values in the Eastern Section
would be subject to more influence from the urban influence variables and less
influence from the agricultural productivity variables than in the other two
sectors of the state.

Estimated equation for the statewide model.1

1Thc coefficient of log x4 (by), log x5 (bg), or log Xxg (bg) is by =
2Y/dx;/xi. Equivalently, @Y = bj(2xi/xi). If the percentage change in Xj is
1 percent, then the change in Y is .0l(bj). That is, the coefficient of log
xi, when divided by 100, may then be interpreted as the change in the absolute
value of Y associated with a 1 percent change in xj.
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y = 469.0346 + .9733x1 + .3181x2 + 2.8271x3
(4.1729) (10.7806) (5.2311)

- 48.7509103:(4 - 12.434010gx5 + 8.00581ogx
(-7.4824) (-1.2306) (1.4801)

R2 = .90

6

The "'t'" values for each regression coefficient are shown directly
below the regression coefficient. All variables, except X., property tax mill
levy, and Xg» average market value of all other agricultural products sold per
acre, are significant at the .001 probability level. Average market value of
all other agricultural products sold per acre (x6) is significant at the 0.15
level and property tax mill levy (xSJ at the .20 level. Although variables
were significant at a lower level it was felt that they do contri-

Xx. and X

5 6
bute to the explanation of the variation of farm real estate values in Kansas,
therefore they were retained in the equation. The R? of .90 means that 90
percent of all the variation of farm real e#tate values in Kansas is explained
by the six independent variables.

Table V-1 shows the simple correlation matrix for all the variables
used in the model. There are not any alarming simple correlation coefficients
(r), which would indicate a high degree of multicollinearity among any of the
independent variables. Therefore, it can be concluded that for the most part
all of the independent variables are non-correlated. The effect on a farm real

estate value of each independent variable can be determined without any

influence from the other independent variables.
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Table V-1. Matrix of Simple Correlation Coefficients for the Variables in
the Kansas Farm Real Estate Value Study (Statewide Model)

Variable Yy x1 X2 X3 X4 X5 X6

Value of Farm Real Estate (y) 1,00 .451 .845 .759 -.673 .470 .444
Percentage change in Population

1960-70 (x;) 1.00 .294 .352 -,196 .246 .307
Population per square mile (x3) 1.00 .677 -.437 .379 .259
Average market value of crops

and forestry per acre (x3) 1.00 -.379 .224 .305
Average Size of Farm (x4) 1.00 .623 -.453
Effective Property Tax Mill

Levy (xs) 1,00 .275

Average market value of all
other agricultural production
per acre (Xg) 1.00

Relationship of Non-Tax Variables to Farm Real Estate Values

The coefficients for both the urban influence variables, percentage
change in population from 1960 to 1970 (x1), and population per square mile
by county (x2), were positive as hypothesized. The coefficient of X; shows
that an increase of ten percent in the county population was associated with
an increase of $9.73 in average farm real estate per acre, with other factors
held constant. Table V-2 shows how the various changes in the independent
variables will affect farm real estate values. The coefficient for population
per square mile (xz) was the most significant variable affecting farm real
estate values in Kansas because it possessed the largest "t'" value (10.7806)
of any of the independent variables. Also, the correlation x; versus y,
(rsz = .845), is the highest of all the independent variables. The larger
the correlation coefficient between an independent variable and a dependent
variable, the more influence an independent variable will have on the depen-

dent variable, which in this case is farm real estate value per acre. An

increase in x, of ten persons per square mile will increase farm real estate
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E/The actual 1969 average market value of farm real estate for that
model

E-/Estimated equation for Statewide model

E/Estimated equation for the Western section model, composed of N.W.,
W.C., and S.W. Crop Reporting Districts

Q/Estimated equation for the Central section model, composed of N.C.,
C., and S.C. Crop Reporting Districts

ngstimated equation for the Eastern section mocdel, composed of N.E.,
E.C., and S.E. Crop Reporting Districts

E/Column I - shows the value of farm real estate (y) when the respec-
tive independent variable (x) is increased by 10%. (Except xp which
represents an increase of 10 persons per square mile)

JE-/Ct:vlumn II - shows the value of farm real estate (y) when the respec-
tive independent variable (x) is increased by 20%. (Except X3 which
represents an increase of 20 persons per square mi le)

h-/Column III - shows the value of farm real estate (y) when the respec-
tive independent variable (x) is increased by 50%

leolumn IV - shows the value of farm real estate (y) when the respec-
tive independent variable (x) is decreased by 10%. (Except x2 which
represents a decrease of 10 persons per square mile)

Variable Identification for Table V-2

x, = Percentage change in population from 1960 to 1970 by county in
Kansas

Xp = Population per square mile by county in Kansas, 1972

x3 = Average market value of crops and forestry per acre of farmland
in farms by county in Kansas, 1969

X4 = Average size of farms by county in Kansas, in acres, 1969

xg = Effective property tax mill levy by county in Kansas, 1972

xg = Average market value of all other agricultural products sold per
acre of farm real estate for each county in Kansas, 1969
All variables except x4, Xg, and Xg were employed in linear form.
Variables x4, X5, and Xxg were employed in log form which increased their

explanatory power.
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values on an average of $3.18, with other factors held constant.

Both of the productivity variables, average market value of crops and
forestry per acre (xz), and average market value of_all other agricultural
products sold per acre (xg), have the hypothesized positive sign. An increase
of 10 percent in the average market value of crops and forestry per acre (x3)
was associated with an increase of $28.27 in the average market value of farm
real estate, other factors held constant. A 10 percent increase in the average
market value of all other agricultural production per acre (xg) is associated
with an $0.80 increase per acre in the average market value of farm real
estate. The greater influence exerted on farm real estate values by the
average market values of crops and forestry (xz) over the average market value
of all other agricultural production per acre (Xg) is to be expected. Agri-
cultural production is more closely related to land productivity than in the
production of products which are more capital intensive like livestock. Ini-
tially, an observer might be inclined to believe that these two independent
variables are highly correlated, thus causing multicollinearity in the model.
However, the results do not verify this because the correlation X3 versus Xg
(rx3x6 = ,305) shows they are not correlated.

Since agricultural productivity was a major influence on farm real

estate values, especially market value of crops and forestry per acre (x3), it
can be concluded that the higher prices received by farmers for their products
has contributed to an immense rise in farm real estate prices in recent years.

Average size of farms by county (x4) was inversely related to farm
real estate values as hypothesized. A 10 percent increase in farm size, other
variables held constant, results in a $4.88 decrease in farm real estate
values per acre. The ratio of improvement to farm real estate, including

buildings, is higher for the smaller farms which may explain why farm size is
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inversely related to farm real estate values. The demand for farm real
estate for the purpose of residential property and acreage for the addition
to larger farms could also contribute to the inverse relationship, since, as
mentioned in the previous chapter, demand can cause land prices to be bid up.

Two variables mentioned in Chapter IV as possible contributors to farm
real estate values, were discarded because they were not statistically signi-
ficant. First, cropland as a percent of total farmland, is believed to be
non-significant in Kansas because there was not enough cross sectional varia-
tion statewide to influence farm real estate values.

The second variable describing recreational demand for farm real
estate was non-significant, the likely reason being recreational facilities
are somewhat scattered in Kansas. The few recreational facilities that do
exist are located, for the most part, close to large urban centers. There-
fore, it is believed that the independent variable, population per square
mile (xz), adequately shows the non-farm demand for farm real estate including
that for recreational purposes.

Property Tax Capitalization

The coefficient for the effective property tax mill levy variable
(xg5) has the hypothesized negative sign, thus it is inversely related to farm
real estate values. The effective property tax mill levy is not as signifi-
cant in this study as it has been in previous studies.? Regardless of this
fact, the property tax mill levy did show enough significance to show that it
does have some effect on farm real estate values, and thus should be included

in the model. An increase in the mill levy from 100 to 110, increases the

%, C. Pasour, Jr., "Real Property Taxes and Farm Real Estate Values:
Incidence and Implications," American Journal of Agricultural Economics,
Vol. 55, No. 4 (November, 1973).
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property taxes paid from $1.00 to $1.10 per $100 assessed value, will decrease
farm real estate values by $1.25 per acre. This result suggests that long-run
capitalization of different property tax levels do occur on farm real estate
in Kansas. However, this result only partially shows the extent of capitali-
zation,

Consider, for example, what the capitalization of increase in the
effective tax rate from $1.00 to $1.10 per $100 assessed valuation would be,
using a discount rate for land of ten percent and §159 per acre as the average
value of farm real estate.

At an interest rate of 10 percent and a tax rate of one percent, farm
real estate must yield an annual return (R) of $17.49 per acre to be consis-

tent with a market value of $159.

That is:
- R
$159 = J10 + .01
R=$17.49

Considering the effect of a tax increase to 1.1 percent (raised from
$1.00 to $1.10 per $100 assessed valuation) and the annual return of $17.49

per acre, market value (V) is reduced to:

v o _$17.49
= 710 + .011
V = $157.57

Full capitalization of a property tax increase reduces the market
value of farm real estate to $157.57 or a decrease of $1.43 per acre. This
would suggest that property tax values are fully capitalized.

The discount rate used in the capitalization formula is an important
variable in determining the extent of capitalization on property values. The

higher the discount rate, the smaller the capitalization effect will be from
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a given change in the property tax rate. For example, a discount rate of
twelve percent, instead of ten percent, is used with the example of a one

percent increase in the tax rate:

R
$159 = 501
R = 20.67
_20.67
V=3 + .01l
V= 157.79

Thus full capitalization of the property tax increase reduced market
value of farm real estate to 157.79 or a decrease of $1.11 per acre compared
to the reduction of $1.43 using a discount rate of ten percent.

Farm real estate has continued to appreciate in value particularly
since the mid-1950's. For this reason the appreciation value should be
reflected in the value of farm real estate. The capitalization formula for
estimating farm real estate values should reflect the annual rent or return,
the tax rate, and the rate of appreciation. Modifying the capitalization
formula to reflect the rate of appreciation in farm real estate values, we

3
now have:

V= R - FV + AV
i
where:
V = Market value of farm real estate.
R = Annual rent on farm real estate per acre.
t = Effective property tax rate (on a percentage basis).
3

Ibid., p. 554.
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[
]

Discount rate.

>
]

The expected annual appreciation on farm real estate values
(on a percentage basis).

Now solving the equation for V we have:

Consider the effective property tax rate to be zero, If the market
rate of interest is ten percent and the rate of appreciation of farm real
estate values is five percent, the appropriate discount rate would be five
instead of ten percent, for capitalizing the annual rent on farm real estate.

To determine the full capitalization of the increase in effective
property tax rate from $1.00 to $1.10, when the discount rate is five percent

on the average value of farm real estate in Kansas of $1.59 per acre:

$159 = 57 e
R = $9.54
V = $9.54
10 + .01l - .05
V = $156.39

In this case full capitalization of the increase in the effective
property reduced farm real estate value to $156.39 or a decrease of $2.61.
As another example, if the estimated value of farm real estate presented in
Appendix Table 1 for 1973 ($203) was employed, full capitalization reduced
it by $3.33.

Results presented here indicate that an increase in the effective
property taxes on farm real estate in Kansas are capitalized in the form of

depressed farm real estate values.
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Residual Analysis

Residuals, which are the estimated farm real estate values computed
by the regression model minus the actual farm real estate values, often will
show systematic patterns that suggest the possible addition of another
variable. At times when the residuals suggest the addition of another variable,
practical statistical problems may preclﬁde doing this. In some cases measure-
ment problems make it difficult to introduce a new variable. Also, the addi-
tion of new variables will often lead to multicollinearity, decreasing the
statistical significance of the variables involved.

Figure V-1 shows the actual and estimated values of farm real estate
for each county, and Figure V-2 shows the residual values per county in
Kansas. The residual values may be analyzed in two steps. First, systematic
groupings of residuals will be examined, then an attempt will be made to
explain large individual deviations.

Overall, Figure V-2 shows no outstanding systematic groupings of
either positive or negative residuals. There are two areas worthy of atten-
tion: the Northwest corner and the South Central area of the state. In the
Northwest there is an area of overestimation of farm real estate values by
the model. This situation possibly is due to a slight overestimation by the
land quality variables, since this area has the lowest farm real estate values
in Kansas. It should be noted that no problem within the model is indicated
as the overestimations are small.

The South Central part of the state represents a group of counties
that are underestimated by the model with respect to the actual 1969 value of
farm real estate. This underestimation may be due to the fact that this area

has large oil deposits and no independent variable in the model represented
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areas of high mineral or oil deposits. The overall map of residuals indi-
cates that the model's estimation was relatively accurate. Overestimations
and underestimations of farm real estate values are scattered randomly among
the counties throughout the state,

Sizeable deviations of estimated farm real estate values were present
in a few counties in Kansas. The largeﬁt deviation was an underestimation of
$144.82 for Johnson County. Since Kansas City is located in this county, the
large error may be due to the fact that farm real estate is subject to much
wild speculation, and thus a rapid rate of appreciation, which cannot be
measured accurately. South Central Kansas has a high degree of underestima-
tion which was explained previously by the oil production in that area.

It can be concluded that the statistical model presented did a respec-
table job of estimating farm real estate values because a majority of the
estimated values resemble closely the actual values.

Sectional models

The three sectional models, as mentioned earlier in the chapter, were
formulated to give an indication of the different levels of influence exerted
by the independent variables in various sections of the state. Table V-3
is a summary of the regression analysis of these models and that of the state
model. The state model has greater statistical reliability simply because the
three sectional models include only a third of the observations. This fact is
shown by the "t" values which, for a majority of the coefficients of the sec-
tional models, are lower than the '"t'" values of the state model. Some of the
e yalues are at such a low level as to indicate the variable is insignifi-
cant for that particular model.

Table V-2 indicates the change in farm real estate values when one

variable is either increased or decreased by a certain percentage, and the
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remainder of the independent variables are held constant. For example, an
increase of 10 percent in population per square mile per county (x3) in model
2 results in an increase of $6.28 in farm real estate values; from $122.46 to
$128.74, The $6.28 increase is compared to only a §3.18 in Model 1, the
statewide model.

By a comparison of the coefficients presented in Table V-3, influen-
tial differences exerted by the independent variables are evident among the
Western, Central and Eastern sections of the state. The most pronounced
di fference existing between the state model and the three sectional models is
that the signs on three of the coefficients differ from the signs hypothesized
on the statewide model. The Western section model, (Model 2), has two contra-
dictive coefficient signs. There is a negative sign on the percentage change
in population from 1960 to 1970 variable (x;), therefore it is inversely
related to farm real estate values. Perhaps this is due to an average decrease
of 4.9 percent in the average population per county in the Western section
(see Appendix Table H). This is the least populous area of the state, and
this large decrease could have a detrimental effect on farm real estate values.

The second contradictive coefficient sign is on the property tax mill
levy variable (x5), which has a positive sign. Technically, this variable is
non-significant and should be discarded due to the low't'" value of 0.8061.
Perhaps the positive sign is due to a lower property tax mill levy in this
section of the state. The Central section model (Model 3), also has a positive
coefficient for the property tax mill levy of variable. The same conclusions
explaining the Western section model can also apply for this model.

There are some large variations in the effects of the independent

variable on farm real estate values among the sectional models. For instance,
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the average market value of crops and forestry per acre of farmland in farms
(x3) varies considerably among the models. A ten percent increase results in
an $80.72 increase in farm real estate values in the Central section, (Model
3), to a low of a $20.71 increase in the Eastern section (Model 4). The level
of significances is much higher for the Central section, (''t" = 5.0698), than
for the Eastern section ("t" = 1.7467). All of the variables can be compared
for these differences by examining Tables V-2 and V-3.

Although some of the variables are not statistically significant at a
high enough level to be considered reliable estimators of land values, they do
provide a means of comparing their influences in different sections of the
state. The variables show the areas in which agricultural variables outweigh
the non-agricultural variables and vice versa in determining farm real estate

values.

Table V-3. Regression Analysis Results on Kansas Farm Real Estate Values

Model Number

Variable = b/ 35/ 45/
X1 .973394/ -. 3815 .2689 1.5905
(4.1729)= (-1.2430) (0.4590) (3.4740)
Xy .3181 6280 .2336 . 3205
(10.7806) (1.5489) (2.4572) (6.7002)
X3 2.8271 4.9643 8.0718 2.0710
(5.2311) (7.0918) (5.0698) (1.7467)
X4 -48. 7509 -2.6385 -11.7523 -56.0756
(-7.4824) (-0.2295) (-0.6493) (-2.2697)
X5 -12.4840 -9.6461 18.2021 -20.9062
(-1.2306) (0.8061) (0.6557) (-1.2660)
Xg 8.0058 9.0321 8.5526 26.2379
(1.4801) (3.1442) (0.9241) (1.5347)

R? .30 92 .83 .92
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E'-/Model 1 is the statewide model

E/Model 2 is the Western section of the state which includes the N.W.,
W.C., and S.W. Crop Reporting Districts (Note Figure I-2)

E/Model 3 is the Central section of the state, which includes the N.C.,
C., and S.C. Crop Reporting Districts

£1-/Mcrdel 4 is the Eastern section of the state, which includes the N.E.,
E.C., and S.E. Crop Reporting Districts

E/Line 1 is the estimated net regression coefficient

£-/Lina;-: 2 is the "t" value for each regression coefficient

For variable identification, see Table V-2,
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CHAPTER VI
SUMMARY AND CONCLUSIONS

The value of farm real estate has tripled since 1950. Until the early
1950's, changes in the value of farm real estate had been closely related to
changes in farm product prices and net farm income. Since that time the value
of farm real estate has increased substantially and there is a belief that much
of this increase resulted from factors existing outside the agricultural sec-
tor. During this period (1950-1972), no great increase in net farm inéome or
product prices was observed. The large increase in farm product prices
recently is believed to be closely related to the recent increase in farm real
estate values. |

This study attempted to identify some of the major variables affecting
farm real estate values in Kansas, and estimated the effect of these variables.
To accomplish this, an hypothesis was developed to explain the factors believed
to be associated with cross sectional variations of farm real estate values.
The hypothesis contained five areas supposedly associated with farm real estate
values: urban influence, agricultural productivity, farm size, property taxes
and recreational demand.

Cross sectional data on the 105 counties of Kansas were collected and
used és individual units of observation for the independent variables. The
dependent variable used was the 1969 value of farm real estate and buildings
per acre, as it is the most recently published county data available.

The urban influence area was shown by the use of two variables in the
model, percentage change in population from 1960 to 1970 by county, and the

population per square mile by county. Agricultural productivity was also
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shown by two variables, average market value of crops and forestry per acre

of farmland in farms by county, and average market value of all other agri-
cultural products sold per acre of farm real estate by county. The other
areas: farm size, property taxes and recreational demand were represented with
one variable each. Farm size and property tax level were hypothesized to be
inversely related to farm real estate values while the other variables were
considered to be positively related to farm real estate values.

The results of this study indicate that all the independent variables
used were statistically significant, except recreational demand which appeared
to be non-influential to farm real estate values in Kansas. The results did
show that farm size and property tax mill levy were inversely related to farm
real estate values and the others have positive influence on land values. The
independent variables used explained 90 percent of the variation in farm real
estate values in Kansas for 1969.

A corollary objective of this study was to determine the effect higher
property tax mill levies would have on farm real estate values. The results
indicated that increases in mill levies negatively affect farm real estate
values: however, the extent of capitalization was not as great as hypothesized.

Another objective of the study was to determine whether the factors
affecting farm real estate values in Kansas have different levels of influence
within the state. To determine this, therstate was divided into three sections
and a regression equation was derived for each section. Results showed that
the urban influence variables were large factors in determining farm real
estate values in the eastern section of the state. This was as expected, the
agricultural productivity variables had the greatest impact on the Western two-
thirds of the state, since this area is predominantly agriculture oriented.

In general, the model derived by least-squares regression did an
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accurate job of estimating farm real estate values in kansas for 1969. Hence,
the model should aid those buying or selling farm real estate, the lending
agencies dealing in the purchase of farm real estate, and others whose deci-
sion-making abilities would be affected by this information. For additional
verification of the model, recent data should be used to determine if the
model will continue to be an accurate indicator of farm real estate values.
Recent trends in land values have shown that the availability of credit
and interest rates on borrowed capital have a major effect on potential buyers
of farm real estate. Therefore, one of the shortcomings of this study may
have been the failure to include the interest rate on borrowed money ag an
explanatory (independent) variable., It is recommended that further research

in this area include the interest rate.
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Appendix Table A-1. Average Value of Land and Buildings Per Acre for Kansas
and U.S. and Average Net Farm Income Per Acre for Kansas,

1950-1973.

Value of land per acre

Average net fa

rm

Year Kansas U.S.Ej Income per acred/
1950 $ 66 $ 65 $ 9.81
1951 73 75 8.13
1952 80 82 10.66
1953 81 83 5.15
1954 79 82 7.10
1955 81 85 4,04
1956 84 90 4,00
1957 87 97 4,39
1958 93 103 10.25
1959 98 111 7.08
1960 101 116 8.95
1961 102 118 9,35
1962 107 124 8.77
1963 112 130 8.31
1964 115 138 9,39
1965 123 146 9.75
1966 135 158 10.53
1967 144 168 8.95
1968 156 179 8.73
1969 162 190 10.78
1970 159 195 13.49
1971 161 203 15.41
1972 176 219 20.00S/
1973 203 247 33.005/

il-/Inc:ll,tdes inventory changes, rent to nonfarm landlords, and interest

on farm mortgage debt.

2/48 states.

E/E.sn:im.ated from realized net farm income.

Source: Pine, W. H. and Hancock, R. R., Trends in Land Values (Unpub-

lished research paper, Kansas State University, 1974), p. 21.
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ABSTRACT

The value of farm real estate has tripled since 1950 in Kansas. This
study was directed fowards identifying some of the major variables affecting
farm real estate values and measuring their effect. To accomplish this, an
hypothesis was developed to explain the factors believed to be associated with
the cross sectional variations in farm real estate values. The hypothesis
contained five areas supposedly associated with farm real estate values: urban
influence, agricultural productivity, farm size, property taxes and recrea-
tional demand.

Cross sectional data on the 105 counties of Kansas were collected and
used as individual units of observation for the independent variables. The
dependent variable was the 1969 value of farm real estate and buildings per
acre, as it is the most recently published county data available.

The urban influence area was shown by two variables in the model, per-
centage change in population from 1960 to 1970 by county, and the population
per square mile per county. Agricultural productivity was also shown by two
variables, average market value of crops and forestry per acre of farmland in
farms by county, and average market value of all other agricultural products
sold per acre of farm real estate by county. The areas: farm size, property
taxes and recreational demand were represented with one variable each.

The results of this study indicate that all the independent variables
used were statistically significant, except recreational demand which appeared
to be non-influential to farm real estate values in Kansas. The results
showed that farm size and property tax mill levy were inversely related to

farm real estate values and the others have a positive influence on land



values. The independent variables used were able to explain 90 percent of the
variation in farm real estate values in Kansas for 1969.

A corollary objective of this study was to determine whether the fac-
tors affecting farm real estate values in Kansas have different levels of
influence within the state. To determine this, the state was divided into
three sections and a least squares regression equation was derived for each
section. Results showed that urban influence variables were important factors
in determining farm real estate values in Eastern Kansas. This was as
expected since this portion of the state is the most populous. As expected
the agricultural productivity variables had the greatest impact on the Western
two-thirds of Kansas since this area is predominantly agriculture-oriented.

In general the model derived by least-squares regression did an
accurate job of estimating farm real eState values in Kansas for 1969. Hence,
it should aid those buying or selling farm real estate, the lending agencies
dealing in the purchase of farm real estate and others whose decision-making

abilities would be affected by this information.



