Abstract

This paper estimates the
average return to lowa
farmland is approximately 3.9
percent. For the farmer with
owned land, the returns are
approximately five percent
using an average price
scenario. Government
programs are estimated to have
significant impacts on lowa
farmland values.

By Dr. Michael Duffy and Ann Holste

The value of lowa farmland has increased dramatically over the past few years. The
estimated value based on the 2003 Towa State University Extension (ISUE) annual land
value survey was $2,275 per acre, the highest average value ever recorded in lowa
(ISUE, Publication FM 1825). Other surveys show land values have continued to rise
since the November 2003 survey.
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The profiles of lowa land purchasers and owners continue to
change. The 2003 land value survey asked who had purchased
land over the past year and 37 percent of the purchasers were
identified as investors. This was the highest percentage ever

recorded in this category.

A recent survey of lowa farmland ownership shows that from
1982 to 2002 the percentage of land in possession of sole
owners decreased from 41 to 28 percent (ISUE, Publication PM
1983). Over the same time period, the amount of land held in
trusts increased from 1 to 8 percent and the amount of land held

as joint tenants increased from 7 to 12 percent.

When the acres in Conservation Reserve Program (CRP) and
other conservation programs are excluded, the amount of land
that was owner-operated decreased from 55 to 41 percent in the
two decades between 1982 and 2002. The amount of land held
under a cash rent arrangement increased from 21 to 40 percent

over the same time period.

Another significant change in lowa land ownership from 1982
to 2002 occurred in the percent of land held within various age
categories. In 1982, 12 percent of the land was owned by
people over the age of 74, and by 2002 that percentage had
increased to 24 percent. Nearly half, 48 percent, of lowa's

farmland is now owned by people over the age of 65.

The record high level of land values, changing purchaser
characteristics, and alterations in age and ownership structure
all suggest that Iowa is likely to see considerable investor
interest in farmland for the foreseeable future. What does this
suggest for the returns to land as an investment? How does it
impact farmers wishing to purchase land or secure use of this
asset? The answers to these and other questions are of
considerable importance to all lowans, not just farmers.
Farmland is the largest asset in farming. Using the average land

value, Iowa's farmland is worth more than $72 billion dollars.

This paper examines the rate of return to lowa farmland. First
is an examination of the returns from an investor's point of
view, and second, the estimated rate of return will be viewed

from the perspective of the farmer.

Several steps, assumptions, and data sets were used to complete
this analysis. The first step was to estimate the use of lowa
farmland by county, relying on data from the 2002 USDA

Census of Agriculture.

The majority of lowa's farmland (74%) is planted to either corn
or soybeans. The county range for corn and soybean plantings
is from 22 to 95 percent of all farmland. Four counties have 95
percent of their farmland in corn or soybeans. Maps showing
the distribution of land uses are presented in Appendix A.

The second step was to estimate the weighted average cash rent
per county. The average rent for the various land uses (crops,
hay, and pasture) came from the ISU Extension 2004 Annual
Cash Rent survey (ISUE, Publication FM 1851). The weighted
average rent is simply the percent of farmland classed by land
use times the dollar rent obtained in the rent survey. Wasteland,
timberland, and land in roads, homes, and buildings were not

included in calculating the weighted average rent.

The value of any asset held in perpetuity is determined by:

V = income/capitalization rate.

The capitalization rate in this formula also can be thought of as
the rate of return to the asset.

The third step was to estimate the county level capitalization
rate that would be associated with the rental income. The
average 2002 real estate taxes per acre and a $10 per acre
management fee were subtracted from the weighted average
cash rent. This result was divided by the average land value as
reported in the ISU Extension land value survey (ISUE,
Publication FM 1825).

The 2003 weighted average capitalization rates, per county, are
shown in Figure 1. The average of the county capitalization
rates is 3.9 percent with county ranges from a low of 2.9

percent to a high of 5.4 percent.

Estimating the returns to farmers who farm their own land is

more complicated. The first step in estimating income is to



determine the average yields per county using data from the
USDA/Agricultural Statistics Service. Average corn and
soybean yields for 1998 to 2002 were used, while (due to data
availability) oat and hay figures used were the average county

yields only for the past two years.

Prices received varied by county. The first step in estimating
the county prices was to determine the price in each county
relative to the statewide price. Data for this step also came
from the USDA/Agricultural Statistics Service for the 2002
marketing year. The reported county prices were then
compared to the state price. County prices for corn ranged from
5.1 percent above the state average to 6.4 percent below. The
range for soybeans was from 2.3 percent above to 2.6 percent
below. Oats ranged from 10.1 percent above to 10.2 percent
below the state average price. Hay price variation was not

available.

Revenue equals the price times the quantity. The statewide
price adjusted for county variations is used here. The quantity
is the county average yield. The average pasture rent for all
types of pasture is used as a proxy for revenue from pasture in
the district.

Government payments are another source of income. The
average government payment per acre was obtained from the
Environmental Working Group web site at www.ewg.org. The
payments consisted of the total county payment divided over all
acres for the years 1995 through 2002. The impact of

government programs will be discussed in greater detail below.

One of the issues to be addressed was estimating the average
costs of production. Costs of production will vary by farmer,
yield, and many other factors. For this study, the cost of land

was not considered to simplify the equation.

To estimate the costs of production, we used cost estimates
from the Towa State Extension Service (ISUE, Publication FM
1712). The Extension publication provides cost estimates for
three yields of corn and soybeans and two yield levels for oats
and hay. These yield levels attempt to capture the cost
variability due to yields.

In this study we used average county yields from 1998 to 2002.
These yields were used to determine which cost category from

the ISU Extension cost estimates should be used. This
approach allows us to capture some of the cost differences

associated with yields.

Average pasture rents were used for the revenue from pasture
land. No costs, except land taxes, were assumed for pasture.
The oat crop also included a straw harvest. Straw was
harvested as small square bales and hay was harvested as large

round bales.

The income per acre in each county was calculated as 1) the
weighted average crop income, 2) plus the government
payment, 3) minus non-land costs of production and real estate
taxes. The weights for the percent of land in the various land
use categories were the same as those used in the rental income

calculations.

Three different price scenarios were used to estimate the rate of
return to farmland. High-, medium- and low-price scenarios

were used to reflect possible prices for the coming year.

Figure 2 shows the estimated income per acre using the mid-
price scenario (corn $2.45, soybeans $5.75, oats $1.50, hay $95,
and straw $35). The income pattern displayed in Figure 2 is

repeated regardless of the price scenario used.

Figure 3 shows the relationship between the estimated
capitalization rate shown in Figure 1 and the net income
estimates shown in Figure 2. Figure 3 shows almost no
correlation between the estimated capitalization rate and the net

income.

This would seem to indicate a normally functioning market. If
land was over or under-priced relative to its income then one
would expect to see a pattern. When interpreting the
relationship shown in Figure 3, it is important to remember that
this is for a single year. If you used an average over several
years a pattern might emerge. For one thing, you might assume
that higher income could be associated with better soils that
would be associated with more stable yields. The capitalization
rate should reflect the risk involved with the income as well as
the level of the income. Additionally, there are location factors
that can influence the value of the land in addition to the net
income. Urban expansion, non-farm demand for farmland, and

so forth would constitute such factors.



In this study, several possible relationships were examined. We
used the implied capitalization rate from the income (shown in
Figure 4), examined the average government payment, shown in
Figure 7, and also examined whether the level of land value had
an impact on the estimated capitalization rate. None of these

produced results different from Figure 3.

The prices used for corn, soybeans, oats, and hay crops have
significant influence on the rate of return for farmed land.

Using a low-price scenario (corn $2.30, soybeans $5.30, and
oats $1.10 per bushel; and hay and straw at $85 and $35 per
ton, respectively), the average county capitalization rate is 5

percent, with a range from 3.8 to 7.8 percent (Figure 4).

Figure 5 presents the capitalization rates using a middle-range
price scenario (corn $2.45, soybeans $5.75, oats $1.50, hay $95,
and straw $35). The average capitalization rate increases to 5.9

percent, with a span from 4.6 to 9.1 percent.

Finally, with a high-price scenario (corn $3.80, soybeans $9.10,
oats $2.00, hay $110, and straw $35) as shown in Figure 6, the
average of the county capitalization rates increases to 12.4

percent, ranging from 10.1 to 16.2 percent.

This calculation does not take into consideration the cost the
farmer pays to acquire the land. Depending on the farm
financial situation, the returns for the farmer will have to cover
the purchase cost of the land until payment has been completed.
Individual farmers will face different situations. Some farmers
will have the land paid for and thus only need to cover their
desired rate of return whereas other farmers may have to
borrow. For farmers with debt against the land, the returns have
to be enough to cover the debt or there must be additional

income to cover the cost of financing.

When considering these estimated returns to the farmer, it is
important to remember several factors that have not been
included. As noted, the cost of the land has been omitted. For
some, especially beginning farmers, this cost can be
considerable. Cost of ownership should include an opportunity

cost that has not been considered here.

Another consideration is that these calculations do not include

any return for the individual farmer's management or marketing

skills. The costs covered end at the farm gate. There also will
be delivery costs, but more importantly the farmers should
expect some return for their management and marketing efforts.
It is not possible to determine these figures in an aggregate
sense but they need to be considered when evaluating the
estimated returns.

A final consideration not estimated here is a return to risk.
Farmers have insurance available but there are production risks
that still need to be considered. All of these factors need to be

considered when evaluating returns to farmland for the farmer.

U.S. government programs have provided significant support
for farm income in lowa. As such, they directly influence the

rate of return to the land through expected income.

Figure 7 shows the average direct government payment per acre
by county in lowa. This data for the years 1995 through 2002
comes from the Environmental Working Group. Figure 7
shows the total payments divided by the county's total farmland

acres to reflect what the average per acre payment.

The best approach or way to handle government payments for
our purpose is problematic. The payments are made for the
major program crops while hay and other acres do not receive
government payments. It was decided to divide the government
payments over all acres because the land values that are used
are reflective of all farmland acres, not just the cropland.

Trying to allocate the total payment just to the crop acres would
have added an unnecessary degree of complication and it was
not possible to totally allocate the payments in a satisfactory

manner.

A frequently asked question is how the government payments
have affected land values. If we assume that the average
payments from 1995 to 2002 were factored into the bid for land,
we can estimate the potential impact by taking the average
government payments per county and capitalizing them at the
rates estimated in Figure 1. Dividing the resulting value by the
average land value produces the estimated portion of the land
value coming from the government (Figure 8). For example, the
statewide estimate of the government payments per acre is
$40.08. Capitalizing that amount by the average capitalization



rate of 3.93 percent gives an estimated value of $1,020/acre in
government payments. This is 45 percent of the reported

average land value from the ISU land value survey.

This does not mean that if the government programs were
ended land values would drop by 45 percent. There are too
many other adjustment factors that would continue to influence
the percentage change if the federal aid programs were
discontinued. The level of government payments varies by year
depending on the commodity prices. Higher prices mean lower
government payments and vice versa. The government
payments do, however, provide a floor for the income per acre

and that will be factored into the land values.

While land values would not decline by 45 percent if
government payments were taken away, there would be
adjustments that would decrease land values. How much lower
they would go cannot be estimated with certainty. The 45
percent estimate is a reasonable proxy and does show the extent
to which government payments influence land values. In 2000,
the U.S. Department of Agriculture reported, "Farm commodity
program payments have the highest proportional effects in the
Heartland, accounting for 24 percent of the market value of

farmland" (Barnard).

One of the major concerns with ever-higher land values and rent
increases is the impact on beginning farmers. Higher prices can
force them to borrow more to maintain their position or even

eliminate their chances of entering agriculture.

Higher land values increase the net worth of those owning land,
but the higher land values also lead to rising rents that increase
the costs of production. Based on the 2002 Census of
Agriculture, 55 percent of lowa farmers farm only land they
own. In total just over half (51%) of all lowa farmland is

rented.

There is no certainty in the future of farming. However, the
recent upsurge in land values does not show signs of abating at
any time soon. The estimated returns presented here provide
some understanding of what is happening. The returns to

farmland look attractive relative to other investments.

Stock market performance, government programs, and interest
rates will exert considerable influence on Iowa land values over
the next year or so. How long values will continue to increase
and whether or not land values will drop will be determined in

large part by these factors.

In spite of the uncertainty, lowa land ownership and rental
arrangements will be changing in the near future. Almost half
(48%) of lowa's land is owned by people over the age of 65,
and almost a quarter (24%) is owned by people over the age of
75. This means there will be a significant amount of farmland
changing hands over the next few years. It remains to be seen
whether or not this land comes on the open market for sale.
Regardless of how or to whom the land is transferred, there will
be an impact on land values. Iowa land values and the returns
to Iowa farmland will remain as a topic of keen interest for

many years to come.
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Figure 1. 2003 Weighted Rental Capitalization Rates
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Figure 2. Average Net Income per Acre at Mid Prices
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Figure 3. Net Income and Rental Capitalization Rate
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Figure 4. Income Capitalization Rate with $2.30 Corn
and $5.30 Soybeans
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Figure 5. Income Capitalization Rate with $2.45 Corn
and $5.75 Soybeans
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Figure 6. Income Capitalization Rate with $3.80 Corn
and $9.10 Soybeans
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Figure 7. Average Government Payment, 1995-2002
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Leo
65%

* Does not include land in building sites or woodlands

Lyon Osceola Dickinson  Emmet Winnebago ~ Worth
43% 2.5% 1% 16% 15% EEZ oS v
Kossutn
1.5%
S omien  Chy  PaoAte Hancock oo Gorda
37% 23%  27%  14% 14% 1 bl
Pymoutn Chrokee Buenavista Pocabatas MTS  wrgn  Fonin  suter | SpomeT
37% 3.3% 1.4% 1.0% a 1.9% 3.0%
wenatr ok ok Buchanan | Dolre
Woodbury lda  Sac  Cahoun 7qo Hamiton Hardin  Grundy  27%  40%  96%
3.9% 3.5% 26% 1.0% 1.0¢ 1.9% 1.2%
Taeal cacien (L
Monona Crawford Carroll  Greene  Boone Story  Marshall 7%
28% 43% 3% 23%  29%  21%  ame 9% 42 62%
: Cinton
Cedar 8%
Harison  Shelby Audubon Guthrie  Dallas  Polk daspor  Powsshiok lowa 3.9%
28% 3.6% 4.7% 5.8% 3.1% 4.5% 5.3% 8.1% 6.6% nson Scott.
10.0% 3%
- . - Wscainn
4.8%
Pottawattamie Cass. ‘Adair Madison  Warren Marion ~ Mahaska ~ Keokuk Washington
36% 64%  101%  11.0%  11.0%  85% 4.6% 5.2% 53%  Louisa
3.9
Wil ontgomery Adams [——
29%  49%  80% 105% as%
5% b oo
1% - 4% 3.3%
Fremont Page Taylor
4% - 9% 2.0% 6.1% 8.4%
- B
10% - 12% 7.8%
W 14%-21%
. . . - .
Does not include land in building sites or woodlands
' ' f Farmland” in P N
Appendix A cont’d. Percent of Farmland” in Pasture
Lyon Osceola  Dickinson ~ Emmet Winnebago ~ Worth Witchell Howard
82% 19%  51%  59% 17%  30%  4vor  70%  Winneshiek
- Kossuth 16.1%
Sioux OBrien Clay Palo Alto 21% Hancock Cerro Gordo
floya  Chica
5.2% 5.3% 6.0% 29% 1.6% 3.3% 3,;‘{5 6.9%"
- Fayette Clayton
Humboldt Bremer 9.0% 18.5%
Phmoun  Chorokes Buona Vst Pocshortas "5 wignt  Fniin  suter | °pome
10.1% 13.3¢ 4.0% 24% - 1.9% 3.4% 5.1% -
Wabster Black Hawk Buchanan Delaware Dubuque
Woodbury  ida  Sac  Cahoun oo™ Mamitn Hardin  Gmngy 4%  53%  o%  211%
12.8% 6.8% 3.9% 3.2% - 24% 6.2% 3.1%
< Jones.
Monona  Crawford  Camoll  Groeme  Boone Sty  Marshall oo Spoen  LR0 1529
11.9% 10.2% 6.3% 5.3% 6.5% 4.7% 7% - - -
- Clinton
Cedar 76%
Harrison  Shelby Audubon Guthrie  Dallas. Polk Jasper  Poweshick lowa 8.9%
11.5% 64%  80% 187%  95% 7.2% 11.3% 129%  160% IR Scott
. 5.0%
- N Muscatine
9.3%
Pottawattamie Cass Adair Warren Marion  Mahaska  Keokuk Washington
8.8% 13.8% 217% 28.5% 21.0% 12.1% 17.5% 10.5%  Louisa
Mills  Montgomery Adams Wapello Jefferson
63%  135%  285% 282%  183% o0y
" St Mines
-5% 11.2%
2% - 5% Fremont  Page Taylor
5% - 15% 8.0% 18.7% 25.0%
15% - 30% R
W 30%-47%
. . . - .
Does not include land in building sites or woodlands

** Includes both woodland and rangeland pasture
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Appendix A cont'd. Percent of Farmland in Woodlands,
Houses, Ponds, Roads, and Wasteland

b O O S U
- o
Sioux. OBrien Clay Palo Alto w Hancock Cerro Gordo.
Plymouth rokeo Buona Vista Pocanontas "5 wright  Framkin  Buter 5"
. O B
Woodbury  ida  Sac  Cahoun “Sgo Hamiton Hardn  Gundy ~ 65%  62%  100%
- -
1o e [
Monona Crawford Carroll  Greene  Boone Story  Marshall 11.3%
9.1% 7.0% 6.3% 62% 85% 56% 6.3% 2% G D
N N Clinton
Cedar =
Harrisor Shelby Audubon Guthrie  Dallas. Polk. Jasper  Poweshiek  lowa 8.3%
86% 5.0% 72% 9.5% 77% 6.8% 76% 9.1% 124% 10, ﬂ%" ;:;z
- p—
U G D
6.7% 6.0% 86% 14.5% 138% 12.4% 10.2%

- 109%
Keokuk Was! -
19%  11.0%  Louisa

Mills  Montgomery Adams.
88%

nion

Clarke.
7% 91%  110%  146%
Fromont  Page  Taylor Ringgold
a1% 9% 1% 121%




