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I ntroduction

The purpose of this publication isto provide background for users of the KSU-Landbuy.xls
spreadshest, which is a computer-based tool to help agricultura land buyers and sdllers, whether
producers or outsde investors, make more informed land buying and selling decisons. The

background is developed using historica information and economic intuition to develop a mathematical
land buying moded underlying the KSU-Landbuy spreadsheet. Those who dedire lessintensive
understanding can go directly to the spreadsheet. Findly, athough it is eesier with a computer, dl of the
mathematics used in this paper can be handled with a pencil and paper and persona caculator.
Additionaly, the economic understanding and higtorica rules of thumb uncovered or developed in this
paper should be invaluable to anyone wishing to condgder afarm land investment — whether or not they
use KSU-Landbuy.

Farmland purchasing and renting decisions invoke considerable congternation and emotion for
agricultura producers and investors. This paper focuses on buying farm land and, to a lesser degree,
on expected rate of return on farm land investments. A sister publication, entitled “ Landowner vs.
Tenant: Why Are Land Rents So High,” (Dhuyvetter and Kastens, 2002), focuses on renting crop
land. Both publications and related decision-aiding spreadsheets are available online at
www.agecon.ksu.edwkdhuyvetter/.

Historical Land Values

Land investment decisions depend intimately on projections of the future, and the most reliable
projections often are those based on an understanding of the past. Fig. 1 depicts historica (1880
1997) farmland values (crop, pasture, and buildings combined) for Kansas and surrounding states using
historical U.S. Agricultural Census data. The Census data were collected by the U.S. Dept. of
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Agriculture (USDA) in 1997 and by the U.S. Dept. of Commerce prior to that. Each state’ s vaues
follow asmilar patternin figure 1, indicating thet agriculturd land is abroad market and not just aloca
one. Fg. 2, which compares vaues across three vadtly different Kansas counties, makes this clear as
well.

Growth Rates

Changesin the value of an investment asset, such asland, are often characterized in terms of annua
growth rates. Algebraicdly, Eq. [1] states that the value of some asset at the end of time period m,
referred to as V,,, isequd to its vaue a the end of time period m-1, i.e., V.4, as adjusted by the
growth rate acrossyear m, i.e., g

V, =V, . *(1+g,). [1]
For example, V,,,; might represent the land value a the end of year 2000, which is $605/acre, and g,
might be the annual growth rate expected throughout year 2001, say 3% or 0.03. Then, V01 = Vaogo

* (1+Q001) = $605 * (1.03) = $623.15. On the other hand, it could be that V,, and V,,,, are observed
vaues and you would like to know the implied growth rate. That can be seen by solving Eq. [1] for g,

V
On = —-1. [2]
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meangrowth = ﬁ* (91880 * Oiggr Freees +gzooo) : [3]

In red-time prediction of future land values using today’ s land vaue as a garting point, the future annua
growth rate is often assumed to be congtant. Whenever an annua growth rate is expected to be
constant across years, say from year m to year n, the associated value-growth relationship can be
depicted as

V, =V, *(1+g)" ", [4]
where g represents the congtant annual growth rate. Using the prior example, suppose 2000's land
vaue of $605 was expected to grow at the same annud rate asit had in the pagt (i.e., 3.65%) through
the year 2010. Using Eq. [4], the valuein 2010 is expected to be Vg1 = Vg * 1.0365(2010-2000) =
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$605 * 1.4312 = $865.88. Like Eq.[2], if V, and V,, are known, Eq. [4] can be solved for g:
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caculate Since it depends on only two vaues, the
beginning and the ending value. Second, if aseries
is plotted that begins at the beginning vaue (V,,), and which grows each year at therate of g, it will
depict a smooth geometricaly growing curve that will exactly pass through the ending vaue (V,,), which
means it is a convenient tool by which to graphicaly generdize information regarding growth rates. For
example, Fig. 4 repeats Fig. 3 only adding a geometric growth line calculated from the geometric mean
asdescribed. But, usng a geometric mean rather than the mean for a growth series has two important
dissdvantages aswel. Fird, it is not the statistically expected vaue for the series, meaning that it may
not be the “best guess’ for some future unknown growth rate. Second, since it depends on only two
vaues (and the quantity of time between), it may result in an especidly poor characterization of the
series when the beginning or ending value isan outlier. In practice, when using historical land vauesto
predict some distant future land value based on today’ s land value and an expected congtant annual
growth rate over time, we have observed smilar forecast accuracies whether the historical mean or
higtorica geometric mean is used as an estimate for future growth. Thus, in red-time prediction, the
issue of mean vs. geometric mean is probably not particularly consequentid.

Fig. 4

Land Value, Crop Price, and Crop Yield

It is not unusud for farmers and policy makersto note instances of land prices (or other input prices)
being “too high” relative to crop prices, indicating that farmers are increasingly being economicaly
squeezed over time. For example, it might be noted that wheat price in 2000 ($2.65/bu) was
essentidly the same asin 1976 ($2.73/bu), yet land prices were 50% higher ($605/acre in 2000 vs.
$398/acre in 1976). However, long term historical relationships indicate a much tighter relaionship
between crop prices and land vaues. For example, Fig. 5 shows Kansas land values againgt annua
market-year average U.S. whest prices. Although the annud variability of whegt price is much gregter
than that of land price, the figure shows similar long-term patterns between the two series. The



correlation coefficient, which can range between -1 and 1, isroutinely used as an indicator of the

strength of the relationship between two series. A vaue of -1 indicates that two series move exactly

opposite of each other; avaue of 1 indicates that they move exactly together, and avaue of O indicates
no relationship. Here, the 121-year 1880-2000 correlation coefficient between land value and whesat
priceis0.87. Fig. 6 showsasmilarly strong relationship (corrdation = 0.92) between Kansas land

vauesand U.S. wheet yidds. Findly, usng a hypothetical “whegt revenue’ series created by smply

multiplying U.S. whest price by U.S. wheet yidld, Fig. 7 shows a very strong relationship (correlation =
0.96) between land prices and wheat revenue. Fig. 7 indicates that crop saes (assuming whesat
revenue is ardiable proxy) and land vaues are probably strongly related, at least over the long run.
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phone calls and computers over time.  Further, some goods are difficult to compare over time.
Certainly, given improvements in productivity, rdiability, and operationd comfort, it would be
inappropriate to naively reference the change in price between anew tractor in 1950 and one in 2000

asinflation. Consequently, economists compute inflation by measuring the change in cost over time for
afixed basket of goods. Although they could report the observed cost for the basket of goods over




time, economigs typically reduce the series to an index by dividing each year’ s cost by the cost in some
particular year (the reference year of interest), and then multiply the valuesby 100. Thus, an inflation
index might be valued at 100 in year 2000 (the reference year) and say 97.46 in year 1999 (asit
actualy was). Inthat case, therate of inflation from 1999 to 2000 is (100-97.46)/97.46 = 0.026, or
2.6%. Put another way, an item with an observed price or cost of $5in 1999 is expected to have a
price or cost of $5.13in 2000, i.e, $5* 1.026 in 2000. Thus, the 1999 item is said to have an
inflation-adjusted price (referred to asareal price by economists) of $5.13 in 2000 dollars. Of
course, one might also ask, What isthe red price, in 1999 dollars, of an item with an observed price of
$10in 2000? In that case the answer is $10/1.026 = $9.75. Note that real prices must dways be
expressed in terms of some particular year’ s dollars.

The usud judtification for consdering inflation in an economic andyssis that decison-makers are not
subject to money illuson. That is, if the government were to run the printing presses and suddenly inject
twice as much money in the economy, economic behavior would remain the same (people would il
buy and sl the same number of items), only observed prices would Smply be twice as high.

Inflation can be expressed in terms of an index or in terms of arate of change in that index over time
(i.e., agrowth rate, and referred to as an inflation rate in this case). Consdering inflation in astudy of
observed growth rates means observed growth rates are essentidly divided into an inflation rate and a
red growth rate. Thus, the observed growth rate in a series from period t-1 to period t (here referred
to as g;) can be consdered amathematica function of the observed inflation rate over the same time
period (ir,) and an unobserved (caculated) real growth rate (rg,):

(1+9,) = (1+ir)* (+rg,). (6]
Eq. 6 can be solved for any of the three measures given the other two. For example, solving Eq. [6]
for g; gives

gt :irt+rgt+irt*rgt ' [68]
which says that the observed growth rate is the sum of the inflation rate and ared growth rate, plus the
product of the inflation rate and the red growth rate. Alternatively, Eq. [6] might be solved for rg;:
_1l+g

1+ir,
Asanumerica example, Kansas land values rose from $590/acre to $605/acre from the end of 1999
to the end of 2000, implying an observed growth rate (g,oq0) Of $605/$590 - 1 = 0.0254 = 2.54%
according to Eq. [2]. Asindicated earlier, the observed inflation rate (ir ) Over the same time period
was 0.026 or 2.6%. Using Eq. [6b] with these numbers impliesthe real growth in land vaues from

1999 to 2000 was rg; = (1+0.0254)/(1+0.026)-1 = -0.00058 = -0.058%. Thus, it can be said that
there was essentialy no redl growth in land values from 1999 to 2000.

rg, - 1. [6b]

It should be noted that the relationship in Eq. [64] is often gpproximated with the much smpler
relationship, g; = ir, + rg,, which ignoresthe often-smdl ir.*rg, term. In the numericd example just
given, this gpproximation would result in area growth rate of -0.006 (from 0.254 - 0.26), which isvery
close to the red growth appropriately caculated (i.e., -0.0058). Thus, from a single-year-of-growth

6



perspective, it probably does not matter much whether one uses the correct relationship in Eq. [6] or
thesmpler g, = ir, + rg, one. But, kegp in mind that investment anadysis often dedl's with growth rates
multiplied over many years, then subtle differences can matter.

Inflation pervades many historical economic vaue

KS land value and inflation index (correlation = 0.94)
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held for long time periods (typically 30 years, according to Rogers and Wunderlich, 1993), optimal
land purchase decisions will depend on accurate predictions of land prices, often far into the future.
Idedlly, it would be useful if the strong relationship between land price and other factors, as shownin
Fig. 5-8, could be used to help forecast land prices. Unfortunately, thet typicaly is not the case
because predicting the potentia land price causad factorsis often just as difficult as predicting the land
prices themsalves. For example, having an accurate forecast of 2000's inflation index back in 1970
indeed could have lead to an accurate prediction of 2000 land value in 1970, when a parcel of land that
was to be sold in 2000 might actualy have been purchased. But, making 30-year-ahead forecasts of
aninflaion index is mog difficult.

Predicting Land Values: Rules of Thumb

In the research underlying this paper, we examined numerous methods for forecasting future land values
(especidly 30 years ahead) using historical growth rates. We consdered short-term and long-term
historica average and geometric average growth rates for land vaues themselves, inflation, and redl
land vaues, aswell as various combinations of different methods. In an out-of-sample predictive
framework, even our best methods resulted in 30-year-ahead land value forecasts that were off by
50% or more on average. More importantly, 30-year prediction accuracy barely improved when we
formalized land value predictionsin a framework that considered historicd inflation rates and hitorica
red growth rates rather than one that included only observed land vaue growth rates. However,
finding large prediction errors does not preclude aland buyer from making land value projections —
indeed he mugt. It only meansthat, until evidence of much better forecasts is forthcoming, we seelittle
merit in excessvely complicating the land vaue forecasting procedures in the KSU-Landbuy land
buying model described later. In short, measures of inflation and red growth rates are not directly used
in the KSU-Landbuy spreadshest, but enter only as discussion background to foster an understanding.




Further, if a KSU-Landbuy user does happen to have accessto an inflation forecast he trudts, it is easy
for him to congtruct expected land va ue growth rates from his expectation of inflation and redl land
vaue growth rates — using ether the smple goproximation of observed growth rates as the sum of
inflation and real growth rates, or the more correct approach as given in Eq. [6].

Over the 121-year period 1880 through 2000, the average annua growth in land values was
goproximately 3.7%, which is comprised of an average inflation rate of 2.4% and an average red land
vaue growth rate of 1.3%. For these data, the 30-year time period with the lowest average annudl
growth rate was 1911-1940, which saw an average annua growth rate of -0.84%. The highest 30-
year period was 1950-1979, which saw an average annua growth rate of 7.76%. Arbitrarily focusing
on only the most recent 50-year time period 1951 through 2000, the average annua growth in land
vaues was 4.6%, which is comprised of an average inflation rate of 3.7% and an average red land
vaue growth rate of 0.9%. Given the foregoing discussion, it seems reasonable to project totd future
annua land vaue growth ratesin the 3% to 5% range. Notice that thisis a satement about the total
annud land vaue growth rate. Thus, when working with two rates, as can be donein KSU-Landbuy,
it is reasonable to expect that the sum of the two rates should fdl in that 3% to 5% range.

Time Value of Money

Invested money aways has an opportunity cost — because it can aways be invested elsewhere to earn
arate of return (asin some interest-bearing account). Because competing investments often have
expected returns that vary in magnitude and/or in timing, investment evauation must consider thetime
vaue of money. Eq. [4] showed how acongtant growth rate impacts the future value of an investment
givenitsvaue a an earlier point intime. Because an interest rate is merdly a growth rate, anearly
identical equation can be used to describe the value n yearsin the future (V,,) of avaue invested today
(V, —today is depicted as year 0), with interest reinvested, and given an interest rate i (a percentage
expressed as adecimd):

V, =V, *(1+i)". [7]
The relationship shown in Eq. [7] aso can be used to answer the question, What would be the vaue
today of an amount of money expected to be received n yearsin the future? Inthat case, Eq. [7] is

solved for Vj:
—_— Vn
0 (1+ I)n - [8]

Eq. [8] states that, given an interest rate of 8% (i.e., 0.08), a person would be indifferent between
receiving $100 thirty yearsin the future and receiving $9.94 today. That is because 100/(1.08)® is
$9.94. In other words, an investment of $9.94 earning an annud interest of 8% ayear (assuming the
interest is reinvested each year) would grow to exactly $100 in 30 years. Eq. [8] depicts a process
known as discounting. The vaue 'V, is said to be discounted by a discount factor equa to 1/(1+ i)" to
arive a today’svaue V,,



Rents

Numerous books and papers have been written about the causa factors underlying land vaues.
Climate, soil qudity, interest rates, government payments, and distance to market are a smdl sample of
the numerous factors impacting land vaue. In the face of the numerous factors impacting land vaue,
many of which are hard to measure, focusing on the most quantifiable ones is necessary in order to
make management decisons regarding land investment. One important factor that is easily measurable,
yet captures many of the other factors, is expected earnings or rents. Thus, having an estimate of
expected rents in the future is important for determining gppropriate bid prices for land.

Up to now the discussion has focused on land value growth, or capita gain. But, just asinvestmentsin
common stocks have two classes of returns, cash returns (dividends) and growth returns (capital gains),
S0 do agriculturd land investments. For land, the cash returns are referred to as rents, whether they are
actua rents paid by tenants to landowners, or smply the returns assigned to land for owner operators.
Aswith stock market investments, to gain an understanding of how land investments compare to other
investments, or of how much a buyer should bid for land, it is necessary to characterize land in terms of
both cash returns and capital gains. For amore comprehensive discussion of how agriculturd land
returns compare to stock market investments see “ Stock Market vs. Land vs. Farming Returns’
(Kastens 2001).

Agricultura rents are often characterized as rent-to-vaue ratios, rather than as $acre values, because
such ratios are directly interpreted as percentage returns just as are the capital gains which have aready
been discussed. Further, rent-to-value ratios are reasonably stable over time. For example, the
Dhuyvetter and Kastens (2002) paper referenced earlier refers to Kansas non-irrigated crop land rent-
to-vaue ratios averaging approximately 6% per year. Adding that number to an average growth rate
(capitd gain rate) of around 4% per year impliestota returns to Kansas crop land investments
averaging around 10% per year.

Rent-to-vaue often isa quick vaidation test of land vaues. For example, suppose the market cash
rent for a Kansas crop land parcdl is $60/acre annudly. If that parcel is offered for sde at $800/acre it
likely isagood ded for the buyer — because the rent-to-value is 7.5% (i.e., 60/800) rather than the 6%
expected, implying that the denominator (Iland value) may be “too low.”

Although rent-to-value is an important way to vaidate land values and to express return on investment,
an edimate of the $/acre rent each year in the future is needed in the KSU-Landbuy spreadshest.
Typicaly, current (year 0) market cash rent is known with reasonable certainty by potentia land buyers
or sdlers. Then, rents are assumed to grow over time at the same rate as land values — at least for
predominantly agriculturd land. Mathematically, given a constant rent-to-val ue ratio and a constant
growth rate on land values over time, this has to happen. More importantly, in a predominantly
agriculturd setting, rent isthe only factor that can impart valueto land. Thus, if rents are not expected
to grow over time, naither will land values



Time vaue of money discounting procedures aready described can be used to answer the question,
What would | pay today (year 0) for theright to collect afuture stream of rents. Assumethat the first
annua rent will come one year after today (i.e., in year 1) and that its $/acre value is represented as R,
Similarly, year 2'srent isdepicted as R, and the Tth year’ srent as Ry (T for Termind). Usng i to
represent some relevant interest rate, today’ s vaue of the future stream of T annud rents (referred to
here as PVR for the $/acre Present Vaue of Rents) is

__R R R,
R= ~T 2 Do T/ [9]
(1+i)  (1+i) (1+i)

Recdl that because buyers and sellers are probably familiar with today’ s rent (R,) it often is most
gppropriate to characterize future rents in terms of today’ s rent and some annua growth rate, say g.
Thus, an estimate of the $acre rent expected inyear TisRy = R, * (1+0)". Notice that even the first
rent actudly received (R)) is depicted in terms of year-O rent: R, = R, * (1+g)%. Making these changes
reduces Eq. [9] to
R*(+g) R*(+g)  R*(1+g)

(+i) @iy (@)
Mathematically, Eq. [10] can be condensed to the smpler expression PVR = (d - d™*)/(1 - d), where
d = (1+g)/(1+i). However, we leave the expresson asit is because the fractional numerators on the

right hand sde of Eq. [10] will have meaning in the KSU-Landbuy spreadshest in that they are the
expected cash rents expected over future years and can be viewed to see if they appear reasonable.

PVR =

[10]

| nterest Ratei

What is an gppropriate vaue for i, the discount rate, for someone usng KSU-Landbuy? Although
arguments to the contrary can be made, the most appropriate answer is “amarket-determined fixed-
rate interest rate on long-term land loans.” The idea behind discounting is that investments have
dternatives. Here, along-term land loan represents a reasonable aternative investment for at least two
reasons. Fird, an investor using debt to finance land purchases might choose between paying down
debt and reinvesting a portion of land' s rents into additiona land. Second, an investor using equity to
finance land purchases might choose to loan money to other investors for their land purchases instead.
Thus, land loans and land purchases can be viewed as viable dternatives to each other. Having sad
that, aswill be seen later, KSU-Landbuy aso will report the internd rate of return for the land
investment (and internally computed vaue for i) given the various assumptions. And, a potentid land
buyer can easily compare this expected rate of return to that of other competing investments of his
choice.

Taxes
In planning land purchases or sdes, taxes areimportant in many ways. First of dl, in dl sates ared
edate tax islevied againgt land and buildings. For notational purposes, we refer to that tax

(dimensioned as $/acre in year 0) as Ptx, (for property tax, but not to be confused with persona
property tax, which states might levy againg items such as trucks and livestock). Though property tax

10



is expressed as $/acre, rules of thumb often emerge around property tax as a percentage of land values.
For example, Kansas average annual property tax rates have ranged from 0.45% to 0.72% of land
vaue over thelast 10 years. Thus, arate of 0.6% of land value might be a reasonable estimate. Likely,
in Eq. [10]' sexpression of PVR, property tax is best viewed as a ¥/acre deduction from year-0 rent.
That is, expressions of theform R, * (1+g)" in Eq. [10], wheret is used to represent any year from year
1 to year T, should be replaced with the expression (R, - Ptx,) * (1+g)". This assumes property taxes
will rise over time a the same rate (g) as rents and land vaues, which likely is reasonable.

Income tax rates are dso especidly important in land value andysis. Rents are subject to income taxes
and thus recipients do not get to keep 100% of the rents earned. Hence, using I tx to denote the
relevant income tax rate (a percentage expressed as adecimal), the after-tax rent earned inyear t is (R,
- Ptxg) * (1-1tx) * (1+g)". Like rent, interest isaso ataxableitem. That is, both paid and received
interest are subject to income taxes. Consequently, if i isused to represent some observed, thus pre-
tax, interest rate (e.g., a market-reported 30-year fixed interest rate for land loans), then thei in Eq.
[10] should be replaced with the expression i * (1 - Itx). Thus, accounting for property and income
taxes, Eq. [10] ismodified as Eq. [11]:

(R, - Ptx, )*(1- Itx)*(1+g) L (R - P, )* (1- Itx)* (1 +g) .
[1+i*(1- 1)] [1+i* (1- )]

(R Po)r(1- 1)+ (1+0)
[1+i*(@- 1]

Theincome tax rate in Eq. [11], or 1tx, should be thought of as a constant (over the time aland parce
is expect to be held) tax rate and typically should include dl income-type taxes due on rents. Generaly,
for sole-proprietor owner-operators, Itx should include federal income taxes, Sate income taxes, and
sef-employment taxes. Currently (2002), marginal federa income taxes range from 15% to 39.6%,
with most U.S. farmersfdling on the low end of that range. The current saf-employment tax rate for
most owner-operators is 15.3% before the taxable income deduction equd to one haf of the self-
employment taxes— implying an effective self-employment tax rate of around 14%. State income tax
rates vary substantially across states, but many Kansas farmersfal in the 4% to 6% range. Thus, a
typical sole-proprietor owner-operator in Kansas might use an 1tx vaue of around 34% (15% federd,
14% sdlf-employment, and 5% gtate). High-income sole-proprietor owner-operators may not have to
pay self-employment tax (except for a 2.9% medicare tax) but would probably see that reduction in Itx
being offset by higher federd tax rates, ill leaving them a an 1tx rate of around 30% to 40%. On the
other hand, corporate owner-operators and landowners who actualy rent their land to tenants, are not
subject to sdf-employment taxes and should thus estimate their 1tx rates accordingly. Althoughiit is
possible to contrive examples where the | tx rate for rents (numerator of Eq. [11]) should be different
than that used againgt interest in the discounting term (denominator of Eq. [11]), we bdievethat itis
generdly agppropriate to consider asingle Itx rate.

PVR =

[11]

Besides property and income taxes, capital gains taxes dso are relevant for land investment analyses.
That is, when aland parcel issold, it’ s taxable gain is assessed a federd tax caled the capitd gainstax.
Although there are some nuances (e.g., when depreciable items such as wells or fences are included in
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the purchase price of land, or when land gets passed to heirs upon death and gets a* stepped up
bass’), for KSU-Landbuy purposes, the taxable gain on land can be gpproximated as smply the
expected sdlling price less the purchase price. More discussion around capital gainstaxesisincluded in
the next section.

Present Value of a Land Sale

The previous section described the present vaue of the stream of rents arising from aland investment
(PVR). Assuch, it would represent the current value of the right to that future stream of rents, thus an
gppropriate vaue a which that right might be traded in an open market. But, alandowner has another
important right, which isthe right to sdll that land at any time. Consequently, an appropriate bid on land
aso must account for the expected redlity or even the possibility of an eventud land sde. 1dedly, a
land buyer would like to know when (number of yearsin the future) he or his heirs expectsto sdl the
land. In practice, buyers who expect themselves to be long-term land holders smply insert avadue of T
around 30 years (dnce 30 yearsis the typica time period an agriculturd land parcel is held by the same
owner inthe U.S)).

In words, computing the present value of an expected land sde (referred to here as PVS) can be
described asfollows. Fird, the taxable gain is cdculated, which is Smply the salling price (SP) lessthe
purchase price (PP). Usng Ctx to represent the relevant capital gains tax rate (a percentage
expressed as adecimd), the amount of money left in year T after the land is sold and capitd gainstaxes
arepadisSP - Ctx * (SP - PP). But, this net money amount will not be received until year T, and
thus must be discounted back to the present in the manner aready described. In short, it must be
divided by the same denominator used in the year-T rent term of Eq. [11]. Thus, the $/acre present
vaue of the expected land sde can be computed as
P - Ctx *(SP - PP)

[1+i* (1- )]
In the forecasting-future-land-va ues framework discussed earlier, future land values are viewed as the
outcome of a current land vaue growing over time at the annud rate of g. Although PP would be a
naturd for representing current land vaue, we intentionaly distinguish purchase price and current
market vaue in KSU-Landbuy because we want users to be able to judge the economic impact of
buying land above or below the market, that is, of “getting good or bad dedls” Thus, we use MV, to
represent the current (year-0) market land vaue. Then, assuming the market value of land grows a a
rate of g, the sdlling price can be depicted as SP = MV, * (1+g)". These changes modify Eq. [12] as
Eq. [13]:
MV, *(1+g) - Ctx* gMV, *(1+g)" - PPH

[1+i* (1- 100)]

Currently (2002), the effective capitd gains tax rates for land purchased in year 2001 or later and held
for & least five years range from 8% (for those who otherwise would be in a 15% income tax bracket)
to amaximum of 18% (for those in the highest tax bracket). Thus, many farmer land purchasers will
probably use a Ctx vaue near the lower end of that range, while some farmers and many outside

PVS =

[12]

PVS =

[13]
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investors may need to condder a Ctx value near the upper end. Of course, KSU-Landbuy isflexible
enough for usersto insert any vaue they want for Ctx. For example, recognizing thet tax policies
routinely change over time, some potential buyers might expect capita gains taxes to be much higher by
the time their land is eventudly sold. Other potentid land buyers might choose to insert a Ctx vaue of
0, believing their land will not be sold until they die and their land is passed with a stepped-up basisto
ther hers.

How Much Can | Pay for Land?

The previous sections showed how the present value of arental income stream (PVR) and the present
vaue of an expected land sde (PVS) are caculated. Then, the present vaue of the land investment
(referred to as PVL) issmply the sum of PVRand PVS,

PVL = PVR+PVS | [14]

where PVR and PVS are taken from Eq. [11] and Eq. [13], respectively. If each of abuyer’s
expectations (inserted into the modd by his choices placed into the KSU-Landbuy spreadsheet) comes
true over time, then purchasing the land for the price determined in Eq. [14], i.e, PVL, it will resultina
pre-tax rate of return on the investment exactly equd toi. Of course, if the land is purchased at a price
lessthan PVL, the pre-tax return will be greater than i, and lower than i for land purchased above the
PVL price.

Is should be noted that whether or not land is financed has no impact on aland parcel’ s expected
profitability — because owner equity is assgned an opportunity cost equd to the interest rate on land
loans. However, the financing decision does impact risk; investments using more borrowed funds result
in exacerbated return on investment (return on equity) numbers for the land investor. Consequently, the
KSU-Landbuy spreadsheet does dlow the user to input his leverage position so that he can see how
his various land growth and rate assumptions might impact his return on equity &t different leverage
levels.

Agricultural Land as a Non-Ag | nvestment

A number of rigng issues make tregting agriculturd land invesment as soldy an investment in farming
activities less and less gppropriate. For example, near urban aress, the pressure is mounting to secure
agriculturd land for future development of housing and business Stes. Also, the demand for life-style
farms and ranchettes is rapidly increasing, sometimes even far from urban centers. Additiondly, the
demand for on-going non-ag uses of agricultura land isincreasing aswel. Examples include fee-based
hunting and recreationd or Sghtseeing outings. Thus, considering agriculturd land’s non-ag potentid is
becoming increasingly important, even for states that traditionaly have been consdered predominantly
ag dates. The upshot to dl of thisisthat traditiond farm land investors, such as farmers, may
increasingly find themsealves out of the market because they cannot find worthwhile farm land
investments by consdering only expected returns related to farming. This might not be a problem if the
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only investment they are missng isthe one near a city that ultimatdy will end up not being farmed
anyway a some point. However, it could be a problem for farmers trying to compete with other
farmers who are taking into account farm land' s non-ag fegtures in their land investments and activities.
On the other Sde, careful consideration of farm land’ s expected farming returns should help non-ag
farm land investors, such asred estate developers, view ther investments more as abusnessthan asa
lottery, which should make them more effective competitors with other red-estate developers. Either
way, understanding that agricultura land has ag and non-ag components should increase an investor’s
compardive advantage over those who view land investment more naively.

Modifications to the Land Buying Model to Accommodate Non-ag Returns

For years, economic researchers have devised ways to price non-market goods. For example, models
referred to as hedonic models have been used to vaue non-market features of land such as “distance to
market” or “road accessihility,” even when such features are not directly priced in the market. Toa
certain extent that is our problem here. We observe aland parcd’s value that is based partly onit's
expected ag returns and partly on it’s expected non-ag returns.

This part of the paper dedls with congtructing a new land investment model, based on the base mode
dready developed in Eq. [9] through Eq. [14], only incorporating additiond featuresthat dlow it to
appropriately consider non-ag components of land investment. Additiondly, we would like the new
modd to be able to answer the question, What does the model’ s assumptions imply about ag and non-
ag portions of market value? That is, how much of land' s current market valueis attributed to its ag
and how much to its non-ag features? Thiswill be important for vaidating the model user's
assumptions. In particular, auser would be able to compare the model-derived ag-part of land value to
other land parcels he is familiar with that are thought to be more purely ag parcels. Second, he will be
able to compare the modd-derived ag and non-ag percentages of land’s market value with what might
be expected given historicd data (Quidelines for such expectations are provided later in this paper).

Having ways to vdidate the assumptions in the new land invesment mode is especidly important
because, while historical ag-returnsinformation is thought to be readily available, higtorica information
to guide expectations for future non-ag returnsis quite sparse. More importantly, despite efforts to the
contrary, USDA-collected land vaue and rent information likely has increasingly become an
agglomeration of ag and non-ag information — and the informationa contamination will probably only
increase in the future. Thus, it isimportant to have amode where users can individudize their
Stuations, but where some mode output can readily be compared to information outside the modd.

Our new mathematica model will have three additiona components over the base modd: &) anon-ag
rent (year-0 non-ag rent is depicted as RN\), b) a growth rate assigned to that rent, referred to as gNrr,
and c) anew non-ag growth rate on land value referred to asgNv. We begin development of the new
model by noting that the present value of future rents (Eg. [11] in the base modd) will now be recast as
the sum of an ag present vaue of rent (PVRA) and a non-ag present vaue of rents (PVRN):
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PVR = PVRA+ PVRN | [15]

PVRA is described by rewriting Eq. [11] by replacing R, with RA,, and g with gA, to make it clear that

these are now ag-only variables:

(RA, - Pix, ) * (1- 1tx)* (1+ gA) , (RA - P ) (1- 1x)* (1+ gA)’ .
[1+i*(2- )] [1+i*(1- 1x)]

L (RA - P )* (1- 1) (1+ 9A)'
[1+i (1 )]’ |
In Eq. [16], PVRA isthe $¥acre present vaue of the future stream of only agriculturd rents, RA, depicts

the current (year-0) agricultura rent in $/acre, and gA isthe annua percentage agriculturd growth rate
expressed asadecimd. All other terms have aready been described in relation to the base model.

PVRA =

[16]

The present vaue of the future stream of only non-ag rents (PVRN) is devel oped as
RN, * (1- 1tx)* (1+gNr )’ RN % (2- 1)~ 1+ gNr)? .

PVRN =
[1+i*(1- )] [1+i*(1- 1x)]°

; [17]
LRNG* (1- 1tx)* (1+oNr)
[1+i*(1- )]

where R\, is the expected current rental vaue in $/acre associated with non-ag activities (e.g., hunting
leases) and gNrr isthe annua percentage growth rate (expressed as a decimal) expected on this non-ag
rent. If no non-ag renting activities are expected, RN, should be set to 0 in the KSU-Landbuy
spreadsheet. Of course, the value selected for the non-ag rent growth rate (gNr) isimmeterid when
RN, isset to 0. If, on the other hand, non-ag rent is dready firmly in place or expected to be so soon,
the expected growth rate on those rents should probably be set to the expected inflation rate a a
minimum. That is because wdl-established consumer prices often rise over time with inflation. What
probably is more likely isagNr value greater than expected inflation — because the demand for such
non-ag activitiesis probably growing faster than the rate of inflation at thistime.

Notice that, in Eq. [17], and unlike in its Eq. [16] ag counterpart, property tax is not subtracted from
rent. Likely that is gppropriate given that dl or nearly dl statesin the U.S. no longer tax agriculturd
land based on its market vaue, but rather onits“ag use” vaue. Notice a0 that the interest rate (i), the
land holding time horizon (T), and the income tax rate (1tx) are assumed to be the same for both the ag
and non-ag renditions of the present value of rent computations (Eq. [16] and [17]).

For the new model, the $acre present vaue of the expected future land sde (PVS) can be computed
as

. MV, * [(1+ gA)* (1+ ng)]T - Ctx* ngo * [(1+ gA)* (1+ ng)]T - PPB | (18]
[1+i* (- 1tx)]'

In Eq. [18], MV, depicts the land’ s current (year-0) market value, gA is the growth rate on ag rents
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(which we smply declare to be the “ag part” of the growth rate on land’s market vaue since that would
make sense in an ag-only investment), gNv is the non-ag part of the growth rate on land’ s market
vaue, and PP isthe expected purchase price. Notice that the non-ag growth rate here (gNv) is
different than the non-ag growth rate (gNr) in Eq. [17] to dlow for flexibility in describing non-ag
characterigtics of land investment. For example, land buyers might want to posit a growth rate equd to
inflation for non-ag rents, but one that results in amuch higher totd land value growth rate — but itsdlf
not necessarily higher than gNr, asthe totd land value growth rate is depicted by the term (1+ gA)* (1+
gNv). From an understanding standpoint, keep in mind that an additive framework for consdering two
growth rates, (1+ gA +gNv), isnot dramaticaly different from the multiplicative one that is more
theoreticaly correct (the total growth rate only differs by agA* gNv term that will be very smdl). That
meansit is Hill gppropriate to think of atotd rate of growth that is smply the sum of its parts.

The complete modd can be specified as

PVL = PVRA +PVRN +PVS [19]

where PVRA, PVRN, and PVS are taken from Eq. [16], Eq. [17], and Eq. [18], respectively.
Keeping mindful of our vaidation god of being able to show what the modd expects for the portion of
market va ue attributable to ag and to non-ag features, note that Eq. [19] depicts a separate present
vaue of rentsfor ag and non-ag. Thus, having at least those components of land vaue (i.e., PVRA and
PVRN) made explicit will help nail down the divison of land market vaue into ag and non-ag.
However, given the theoretica framework of the mode, there is no theoretically correct way to
develop an “ag-only” and a*non-ag-only” present vaue of the expected land sde whose values would
add up to the present value of the expected land sde PVS. Part, but not al, of the problem isthat we
never get to observe an ag-only or anon-ag-only growth rate; rather, what we observeisland vaue
growing by some overdl growth rate. In short, PVS cannot be theoretically disentangled into additive
ag and non-ag present value components. But, that should not preclude us with coming up with a
reasonable, dbet somewhat arbitrary way for thinking about the question, How much lower would land
value beif it were not for its non-ag growth? For example, we might start by calculating an ag-only
PVSvaue, referred to as PVSA. To do that we would compute Eq. [18], only dropping out the non-
ag growth term:

ovsA = MV, *[(1+gA)]" - Ctx*gvlvo*[(1+ oA)]" - PPH. 20
[1+i*(1- 1x)]"

This dlows us to compute a hypotheticd ag-only PVL value, referred to as PVLA:

PVLA = PVRA+ PVSA. [21]

That would seem to imply that the proportiona share of land’s market value that should be assigned to
ag, referred to here as AMVP (for Ag Market Vaue Portion), is Smply the relative share that the ag-
only-based land present value is of the ag-and-non-ag-based land present vaue:
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Then, the proportiona share of land’s market vaue that isnon-ag issmply 1 - AMVP. It should be
noted that this division of land market vaue into ag and non-ag components is by no means a complete
procedure. After al, if there actualy was no non-ag growth, relative to Eq. [18], market value (MV,)
and purchase price (PP) would undoubtedly need to be lowered, which would ultimately lead to an
iterative procedure that may or may not be mathematicaly stable. Thus, Eq. [22] should only be
considered a crude approximation of ag's share of land market vaue. Nonetheless, as noted earlier,
having a model-based estimate (even a crude one) of land's agricultural market value could be
important to validate the moded’ s assumptions. For example, a potentia land buyer might find thet the
mode-predicted ag-only market vaue (i.e, AMVP*MV,) is much lower than what he observes for
arealand parcdsthat are essentidly “purely ag.” Thus, assuming his esimate of market vadue (MV,) is
not in question, he might adjust his expected non-ag growth (gNv) downward to give him more
believable results.

Historical Land Returns and Ag and Non-ag Growth over Time

Among other things, the KSU-Landbuy spreadsheet requires its users to insert an expectation for future
ag and future non-ag growth rates. To aid their selection of such growth rates, we have attempted to
extract higorica growth rate information by andyzing state level higtorica information on land vaues,
land rents, and taxes.

State level annud land vaues, cash rents, and property taxes used in this historica data andysis were
taken from Farm Real Estate Values (86010), Farm Real Estate Taxes (92002), Cash Rents for
U.S Farmland, 1963-1993 (90025), USDA (1997, 1999), Agricultural Land Values and
Agricultural Cash Rents (PLR-BB), and Farm Real Estate Values, Rents, and Taxes. Datafrom
35 dtates were considered agriculturally relevant and sufficiently complete to be used here. New
England states, New Jersey, Maryland, and Delaware were intentionally excluded from the anaysis,
Nevada, Arizona, Cdifornia, and New Mexico were excluded due to insufficient data. The rent-to-
vaueratios (RTV) used in this research were computed as cash rent ($/acre) for non-irrigated crop
land divided by the non-irrigated crop land value ($acre). Commensurate measures for crop land
were used for gates not distinguishing irrigated from non-irrigated crop land. In most cases (typicaly,
1967-2000), rents and RTV could be calculated directly from the data. In some cases (typicaly,
1960-1966), rent-to-vaue reported for al farm real estate was used directly as an estimate of non-
irrigated crop land rent-to-value. Generdly, land vaues, but not cash rents, were reported in the
1950's, meaning annua land vaue growth rates could easily be calculated. To fill in or back-estimate
the RTV vauesfor the 1950’ s (thus the rents themselves), a state-specific Satistica regresson
conddering RTV as afunction of land growth was estimated using known data (typically, 1960-2000).

In the data, land vaues are reported as of January 1 each year (at the outset of this paper land values

were assgned to the prior year, i.e., December 31, to make them compatible with earlier land value
surveys and more comparable with other information from the year before). Land vaue growth rates
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are caculated from January 1 to January 1 and associated with the first January 1. Thus, the annua
land value growth rate associated with 2000 is the percentage change in land vaue from January 1,
2000 to January 1, 2001. Cash rents are reported pertaining to the year in which they are observed,
but are assumed here to be received at the end of each year. Thus, 2000's cash rent is assumed to be
obtained by the landowner on December 31, 2000. Thus, the RTV caculated for some year can be
considered the cash part of land returns for that year, only expressed as a percentage return on
investment (Smilar to astock dividend).

In our development of the KSU-Landbuy model and spreadsheet, we depicted an ag growth rate (gA)
and anon-ag growth rate (QNv) rate on land value. In the hitorica data we observe only an overal
growth rate on land value (depicted here as gO). In an additive growth rate framework, it would be
true that gO = gA+gNv. Though it does not result in largely different results as dready noted, the more
correct and consstent way to handle multiple growth rates is in the multiplicative fashion shown in Eq.
[6] and in the numerator of Eq. [18]. Thus, whatever values we estimate from the historical datafor gA
and gNv, it must be true that (1+gO) = (1+gA)* (1+gNv), where gO is the observed proportiona
changein land’s market value from one year to the next. A year-specific observed growth rate pegged
to year t, thus throughout or “over” thetth year, can be computed as gO, = MV,,.,/MV, - 1, because
land’s year-t reported land valueis as of January 1 that year, and hence the growth rate is from year t
to year t+1.

Assuming, aswe did in the KSU-Landbuy modd, that the growth on agricultura rents and the ag
growth rate for land va ues are one and the same, then an estimate of gA can be derived from the
historicaly observed growth in agricultura rents. Thus, assuming that historically reported cash rents
have been agricultural rents (as opposed to including rents tied to non-ag activities), a year-specific
vaduefor gA (i.e, gA,) might be cdculated as gA = R/R.; - 1, where R, isthe observed cash rent in
year t. Then, gNv, can be cdculated by usng gG, i.e.,, gNv, = (1+gQO)/(1+gA,) -1 = (90, -
gA)/(1+gA)). Alternatively, it can be shown that atheoretically appropriate way to compute non-ag
growth isfrom inverse changes in rent-to-vaueratios. gNv, = RTV4,/RTV, - 1. Then, gA, can be
computed from g0, and gNv,. Because it resulted in more stable annual measures, we used the latter
gpproach to caculate the two land vaue growth rates.

Using the historical data, we calculated rent-to-vaue ratios on an “ after property tax is paid bass,” and
assume that dl observed higtoricd rents are in fact ag rents and not non-ag rents (which we assume are
Oinour data). Then, these values are averaged across 1951-2000 for each state and reported in the
Ag Rent column of Table 1 at the end of this paper. These values areto beinterpreted smilarly to
stock dividends. That is, they represent the expected agricultura cash return to ag land in the
respective states, expressed as a percent of market vaue. It should be noted however, that using these
averages as expectations for future ag rents may be less appropriate in the future because ag rent-to-
value ratios are expected to decline over time given that land's market vaue likely will reflect agrowing
non-ag component (increasing the denominator in the rent-to-value ratio). Thisis not to say that ag
rents in $/acre are expected to decline. On the contrary, we would expect those rents to rise at the ag
growth rate. For exposition, property tax rates (% of vaue) for the year 1997 (the last year reported
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numbers could be used Straightaway, without extrapolation) are dso reported in Table 1 —inthe
column headed Property Tax.

As discussed above, we aso computed ag and non-ag growth rates from the data that are comparable
with the gA and gNv termsin the modd developed earlier. More specificdly, for each state and for
1951-2000, a (1+gA,) series, a (1+gNv,) series, and a (1+g0,) series were computed using the
procedures dready discussed. Then, the geometric mean of each of these series was computed by
gate. Then, after subtracting 1 and multiplying by 100 to convert the vaues to percentages, the Sate-
specific “expected” gA and gNv vaues are reported in Table 1's Ag Growth and Non-ag Growth
columns, respectively. With adight “to make additive’ modification to the Ag-Growth and Non-ag
seriesof Table 1, Fig. 9 depicts avisud representation of the hitoricd total returnsto land by return
type and by state, and ranked by non-ag growth. This“to make additive’ modification was required in
the graphing exercise to make the calculated growth returns (from the geometric mean framework)
additive while making them till come out to the overdl expected totd returns (the largest sngle
adjustment of this type was only about 0.05%). However, a handful of states had mathematicaly
caculated non-ag growth rates that were negative. These were set to 0 so the stacked bar graph could
be made (ND, OK, OR, TX, and WA). Fig. 10 showsthe sameinformation as Fig. 9, only with the
dtates ranked by totd return, and with a stock market benchmark (dividends-inclusive S& P returns).

Returns to non-irrigated cropland by state 1951-2000 Returns to non-irrigated cropland by state 1951-2000
avg: non-ag growth= 0.9%; ag growth= 5.1%; rent= 5.2%; total= 11.2% avg: non-ag growth= 0.9%; ag growth= 5.1%; rent= 5.2%; total= 11.2%

15 15
—{tock = 13.9% (10.0% gain, 3.9% divj——————
— ,,_....-uillll

To derive some history-based estimates of agricultural market vaue portion of land vaue (AMVP) we
supplemented the historical land values and rents database with information for developing usable
interest rates (i), income tax rates (1tx), and capital gainstax rates. The higtorical interest rates were
taken to be the prevailing annua Federal Land Bank interest rates from 1951-1986 as reported in
earlier verson of the Agricultural Finance Databook. From 1987-2000 we used the most common
interest rate charged on long term red estate loans in the 10th Federal Reserve Didtrict as reported in
the Agricultural Finance Databook (Waraven). The annud interest rate is assumed to be the same
for dl states. The year- and state-gpecific 1tx tax rate used in the various equations developed in the
land buying mode! isthe sum of amargind federd income tax rate (fit), amargind state income tax rate
(git), and amargina federd sdlf-employment tax rate (set). Self-employment taxes are included
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because our potentid land buyer/sdller is consdered to be an owner-operator, meaning that “rental”
incomeis subject to self-employment tax. The land buyer/sdler is assumed to have a persond income
of $40,000 in 2001 and associated taxable income of $30,000 (allowing for persona and standard
deductions). The $30,000 taxable income, which is converted to current dollarsin each year 1951-
2000 using the PCE deflator, is used to compute the rlevant margina tax rates from historical dataon
tax rates, taxation caps, and income brackets. U.S. sdf-employment tax rates and caps used for
computing the set values were from page 29 of Durst and Monke (2001), which reported vaues for
1955-2001,; set vauesfor 1951-1954 were assumed the same as for 1955. Higtorical federal income
tax rates and income brackets used for computing fit values were taken from History of Federal
Individual Income Tax Rates, which reported rates for 1951-2000. State income tax rates and
income brackets were readily available for only 2001, and were obtained from an online calculator
provided by Bankrate.com. Thus, we used 2001 information to compute asit value for 2001 for each
dtate, and then assumed sit vaues for other yearsto be the same asfor 2001. Summarizing data
development related to the income tax rate used in the moddl: 1tx;; = fit, + Sit; + set;, wherej denotes
state and t denotes year. Capita gainstax rates, caps, and brackets underlying Ctx in the modd were
from Historical Tax Rates.

After obtaining the data, the discounting term from the modd, [1+ i* (1- 1tX)] was averaged across
yearsfor each state, as was the after-property-tax after-income-tax rentd rate, which is equivdent in
the modd (e.g., Eq. [16]) to (RA, - Ptxy)* (1 - Itx). Two additional assumptions were made. First,
we assumed no non-ag rentsin the historical data (RN, and gNr are both 0). Second, we normaized
land market vauesto $1 so that rent-to-value ratios could be considered rent in $/acre. Then,
following each of these assumptions, we could compute an estimate of the agriculturd market value
portion (AMVP) for each state using the procedures described around Eq. [20] through Eq. [22],
which is reported as a percentage in the Ag Part of Land Value section of Table 1 (column heading is
AMVP,...). Asone other crude measure, we smply calculated the percentage that the non-ag growth
isof thebarsin Fig. 9 or Fig. 10, making the ag part 1 minus that value. These measures are reported
in Table 1 under the column heading AMVPy;,.

Trends Over Time from the Data

To generdize information from the growth rate and rent ca culations from the data, we estimated smple
linear time trends using Statistical regression by state across the 1951-2000 time period. The average
predictions from these models for a number of variables are reported as Fig. 11. Thefigure clearly
shows ag growth rates declining over time, non-ag growth rates increasing over time and rent returns
(asapercent of land vaue) dightly faling over time. As noted earlier, we would expect ag rent-to-
vauerdiosto fdl over time given that land vaues are increesingly reflective of non-ag investment
features. This does not mean that rent-to-value is usdless as a benchmark —in fact it has often been our
most important benchmark when helping investors think through their potential land purchases — only
that our benchmark itself may need to be graduadly lowered over time.
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Linear regression trends from state data Avg. annual property tax (% of value) by state, 1951-2000
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Fig. 11 dso shows aline for property tax rates, which have declined over time. This decline reflects the
fact that dl satesin the sudy have eventualy gone to “ag-use” taxation of ag land rather than market-
value taxation. However, Fig. 12, which reports average 1950-2000 property tax by state, shows
substantial variability across states due to taxation policies— New Y ork, Nebraska, and Wisconsin lead
the pack.

Linear regression trends from state data 35-state average total returns, by year, 1951-2000
20 40
. after-prop-tx rent
D ag growth
. non-ag growth 30
20
IS c
[} [
o S 10
[} [
(=8 o
0
5
-10
0 _20 L L L L L
1951 1958 1965 1972 1979 1986 1993 2000 1951 1958 1965 1972 1979 1986 1993 2000
Fig. 13 Fig. 14

Fig. 13 shows the same information as Fig. 11, only showing the time trends additively and after
properly prorating the negative predicted non-ag growth vaues to the ag growth and rent lines. There
does appear to be adight downtrend in tota land returns over time. However, Fig. 14, which shows
35-date average totd land returns by year, suggests thet it may be difficult to make sweeping
generdizations about the expected totd returnsto ag land over time,

Brief Conclusion

This paper provided a somewhat detailed analysis of the background behind the KSU-Landbuy.xIs
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Spreadsheet for andyzing land purchases. That spreadsheet is an ongoing project for the purpose of
meseting the needs of land buyers and sdllersin their land transactions. As such, it will continue to see
further development and refinement over time. The idea of incorporating non-ag features of land
investment into the land purchase decision has been introduced in the current verson of KSU-Landbuy.
Thus, this part will surdly see changesin the future. At this point, our theoretical development of the
“agriculturd portion of land value’ is il crude, which means that those columnsin Table 1 should be
viewed cautioudy when used as expectations for differencesin land parcel prices dueto differencesin
their being more or less purely ag. Hopefully, over time and as we get more feedback from users, these
vaues can be estimated with greater accuracy so that decison makers can rely on them with more
certainty. On the other hand, the core components of the KSU-Landbuy spreadsheet have been
around for some time now and are quite reliable — many users have reported successful land purchases
made with earlier versons of this spreadsheet. We have no reason to think that will change with the
added festures of the current version.
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Table 1. Expectations for certain agricultural land investment assumptions based on historical data, 1951-2000.

Ag Part of Land Value
Ag Rent? Property Tax® Ag Growth, Non-ag Growth AMVP,.° AMVPg,

State % of Value % of Value (%); for gA (%); for gNv % of Value % of Value
KS 5.49 0.72 4.10 0.26 93 97
A L 5.58 0.24 5.60 1.90 59 85
AR 6.31 0.41 5.32 0.58 85 95
CO 5.45 0.37 5.06 0.90 78 92
FL 241 0.58 6.49 1.06 74 89
GA 5.19 0.52 6.28 1.52 65 88
|A 6.10 0.92 447 043 89 96
|D 578 0.48 517 0.28 92 97
L 493 0.78 5.01 0.48 87 95
IN 5.74 0.69 4.98 0.93 77 92
KY 6.39 0.31 5.02 0.99 76 92
LA 5.12 0.31 5.10 0.34 91 97
M | 3.95 0.86 5.23 1.24 70 88
M N 6.46 0.88 5.13 0.45 88 96
MO 6.97 0.36 5.17 0.85 79 93
M S 6.86 0.43 5.58 0.60 84 95
M T 6.33 0.52 4.72 0.80 80 93
NC 4.44 0.50 4.76 1.99 57 82
ND 7.23 1.01 5.48 -0.01 100 100
NE 6.51 121 4.99 0.01 100 100
NY 3.86 141 477 148 65 85
OH 4.40 0.53 4.82 1.08 73 89
OK 4.28 0.47 4.48 -0.00 100 100
OR 459 0.49 5.90 -0.12 103 100
PA 1.92 0.85 5.29 1.79 60 80
SC 3.90 0.38 481 1.58 64 84
SD 7.08 1.10 4.98 0.08 98 99
TN 6.37 0.38 4.48 1.92 58 85
TX 3.13 0.53 481 -0.01 100 100
UT 3.45 0.26 5.24 0.36 90 96
VA 4.03 0.45 4.56 2.08 56 81
WA 5.82 0.87 5.75 -0.83 126 100
W | 5.50 1.19 5.28 1.20 71 90
WV 4.72 0.28 3.57 2.30 52 78
WY 6.32 0.29 5.88 0.02 99 100

a Agrents already have real estate (property) tax subtracted.

b 1997 property tax values

¢ Interpret numbers cal culated to be greater than 100 as 100.
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