ABSTRACT
On-farm vs. Commercial Grain Storage in Kansas
Kevin C. Dhuyvetter

There has been an increased interest in grain storage in Kansas the last severd years. Thisis
primarily due to low prices and wide basis levels at harvest. Further increasing thisinterest is the
fact that total production of wheat, corn, milo, and soybeans exceeded storage capacity for the
first times ever in 1997 and 1998. Historically, the mgjority of storage capacity in Kansas has
been commercia storage as opposed to on-farm storage. An analysis of historical returnsto
storing grain indicate that, on average, seasonality in prices resultsin low returns to storing grain.
When total costs are considered, returns to storing grain based solely on price increases are higher
with commercial storage than on-farm storage. However, on-farm storage may be profitable
when returns to storage due to marketing flexibility and premiums on identity preserved grains are
considered.

BIO

Kevin Dhuyvetter is an associate professor in the Department of Agricultural Economics at
Kansas State University working as an extension farm management specialist. Kevin comes from
acrop and livestock farm in northwest North Dakota which led to his work interestsin the areas
of crop and livestock production economics, marketing, and farm financial management. Kevin
holds B.S. and M.S. degreesin agricultural economics from North Dakota State University and
lowa State University, respectively, and his Ph.D. in agricultural economics from Kansas State
University.



On-farm vs. Commercial Grain Storage in Kansas

Kevin C. Dhuyvetter
Extension Agricultural Economist, Farm Management
Kansas State University
Manhattan, KS 66506
(785)-532-3527 FAX (785)-532-6925
email kdhuyvet@agecon.ksu.edu

Risk and Profitability Conference
Kansas State University
Holiday Inn Holidome, Manhattan, KS
August 19-20, 1999

Helpful comments and suggestions of Terry Kastens and Harvey Kiser are gratefully
acknowledged and appreciation is expressed to Harder Ag Products of Peabody, KS for providing
grain bin cost estimates.



On-farm vs. Commercial Grain Storage in Kansas

Kevin C. Dhuyvetter
Extension Agricultural Economist, Farm Management

I ntroduction

Interest in grain storage in Kansas has been high
these last severa years. Thisinterest can
primarily be attributed to low grain prices and
wide basis levels at harvest. Theincreased
demand for storage has led to grain being stored
in temporary structures, old facilities being
leased, and a renewed interest in the
construction of new storage facilities.

Kansas has traditionally stored much of its grain
production in commercia e evators as opposed
to on-farm storage. Figure 1 shows the on-farm
and off-farm storage capacity in Kansas as
reported by USDA. Y ear-to-year total storage
capacity in Kansas has been steady or declining
every year since 1987 until 1998 when capacity
increased dightly. In 1998, on-farm and off-
farm storage capacity were estimated at 400 and
784 million bushels, respectively, giving atotal
of just under 1.2 billion bushels of storage

capacity.

Grain storage capacity in Kansas: On-farm vs. off-farm
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Total production of the four mgor grain crops

in Kansas (wheat, corn, milo, and soybeans) has
been trending up for the last decade (figure 2).
This increase in production has been due to
increased yields statewide and increased planted
acres, especialy in western Kansas. From 1980
through 1993 total production of these four
crops generaly wasin the 700 to 900 million
bushel range (data prior to 1986 not shown),
however, since 1993 production has surpassed
one hillion bushels four times.
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Figure 3 shows total grain production of wheat,
corn, milo, and soybeans in Kansas versus the
storage capacity. Given that total storage
capacity has been considerably above a billion
bushels, storage capacity in Kansas has generaly
exceeded total annual production of these four
crops. However, due to decreasing storage
capacity and increasing production, total
production exceeded total storage capacity in
both 1997 and 1998 for the first times since
1986 (data for on-farm storage capacity prior to
1986 are not available). This partially explains
why there has been so much interest in grain
storage the last severa yearsin Kansas. This



shortage of storage capacity also explains why
commercia elevators were able to deduct
“dumping charges’ from pricesin some
locationsin 1998 (i.e., the demand for storage
exceeded the supply of storage).

Grain production versus storage capacity in Kansas
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Figure 4 shows the on-farm storage capacity as
apercent of total storage capacity for Kansas,
North Dakota, and the total U.S. Only about a
third of the storage in Kansasis on-farm;
whereas, about 75 percent of the storage in
North Dakotais on-farm. Nationally, dightly
less than 60 percent of the storage capacity is
on-farm. Nebraska, lowa, and Illinois are
similar to the U.S. while Oklahoma has dlightly
less on-farm storage than Kansas (data not
shown). Why these differences exist are not rea
clear. They are most likely due to a number of
contributing factors (e.g., transportation
infrastructure, climate, livestock operations,
intensity of production, type of crops stored).

While Kansas has historically relied very heavily
on off-farm (commercial) storage, there are a
number of factors that may lead to an increasein
on-farm storage in the future. Several reasons
the demand for on-farm storage may increase in
the future are (1) increasing acreage of specialty
crops and the need to identity preserve crops,
(2) farmers changing their crop mixes due to
production flexibility, (3) producers are utilizing

larger trucks than in the past, thus, making it
easier to haul grain to its final destination, and
(4) to alesser extent, grain quality and harvest
time bottleneck concerns.

On-farm grain storage capacity
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Figure4

As producers increase their acreage to specialty
crops or crops that require identity preservation,
commercia storage may not be avalid
aternative and thus on-farm storage is
necessary. Additionally, as producers change
their crop mix (i.e., plant more summer crops
and less wheat), on-farm storage will be more
economical because they can reduce harvest
time bottlenecks associated with multiple crops.
Additionally, on-farm bins will be more
efficiently utilized if producing multiple crops
allows them to be used for more months out of
the year. Producers using larger trucks often
have more flexibility with regards to where their
crops are marketed and thus the benefits of on-
farm storage increase relative to commercial
storage. On the other hand, producers who
historically have had on-farm storage because of
distances to commercia elevators, will find it
easier to haul to elevators as they increase the
size of thelr trucks. Large operators may also
find that on-farm storage facilities reduce
bottlenecks associated with smaller and older
commercia storage facilities (i.e., facilities that
were not designed to accommodate semi-
trucks). Finaly, the advent of automatic



sensory equipment has reduced some of the
historical concerns with quality issues associated
with on-farm storage. Furthermore, producers
storing grain on-farm may possibly capture gains
to managing quality with regards to the optimal
moisture content of grain compared to if it were
stored commercially.

Returnsto grain storage

In a competitive market, price equals costs and
economic profits are zero. Thus, with regardsto
grain storage we would not expect large average
returns to storing grain, assuming the market is
competitive. On the other hand, we would not
expect average returns to be less than zero
either. In other words, for a producer with
average costs of storage the returns to storing
grain should equal his costs in the long run.
However, a producer with below average costs
may be able to realize a profit from storing
grain. Additionaly, it isimportant to remember
that the returns to storing grain can be
significantly greater or less than zero in the short
run.

The returns to storing grain can come about for
various reasons (e.g., pricesincrease, basis
strengthens, producers capture price differences
in aloca market, premiums are picked up by
storing grain). Because many of these sources
of returns cannot be easily measured, it is
helpful to begin an economic analysis of storage
by examining the returns due to price changes
from routinely storing grain. In other words,
ignoring all other factors, do prices increase
enough to cover the cost of storing grain.
Additionaly, it may be important to examine the
returns for various crops and various locations
because market supply and demand conditions
vary by crop and location.

For this analysis the returns to storing wheat,
corn, milo, and soybeans were calculated for
both on-farm and commercial storage for five

locations in Kansas (Colby, Dodge City, Great
Bend, Whitewater, and Kansas City). Figure5
shows the geographical locations included.
These locations were considered because of
their geographical diversity and because a
relatively long history of cash prices was
available for each of these locations.
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Figure5

Before discussing the estimated returns to
storage, a brief discussion of the storage cost
assumptionsis given.

Storage costs

Grain storage costs can have both fixed and
variable components. Variable costs are those
costs that are incurred only when grain is stored
and fixed costs are incurred regardless of
whether or not storage facilities are used. In
this sense, fixed costs are the cost of owning the
storage facilities (i.e., depreciation, interest,
repairs, taxes, and insurance). In adecision-
making framework, fixed costs are irrelevant —
decisions are made solely on variable costs. In
other words, if a producer can cover the variable
costs of storing grain he should store grain
regardless of whether or not fixed costs can be
covered. However, it isimportant to remember
that before facilities are constructed all costs are
variable. Therefore, when making the



investment decision to construct on-farm
storage facilities al costs (variable and fixed)
should be considered.

The variable costs of on-farm storage can be
further broken down into one-time and ongoing
components. For example, the cost of handling
the grain is a one-time cost that is constant
regardless of how long the grain is stored;
whereas, the costs of monitoring, aerating,
shrinkage, etc. will be ongoing as it depends on
how long the grain is stored. In this analysis the
variable costs of storing grain are assumed to be
8.5¢ per bushel for the one-time component and
0.75¢ per bushel per month of storage for the
ongoing component.! The 8.5¢ cost represents
repairs, loading, cleaning facilities, etc. that are
incurred due to storing grain but are
independent of how long the grain is stored.
The fixed cost of owning on-farm storage
facilities (e.g., depreciation and interest) are
ignored in this analysis, thus, the returns over
variable costs for on-farm storage should be
viewed as the gross return to investing in
facilities. For example, if the returns over
variable costs are 10¢ per bushel, this reflects
what is available to pay for fixed costs on an
annua basis.

From a producer’ s perspective, commercial
storage costs are characterized as being variable
cost only. Commercial storage costs are
assumed to be 0.65¢ per bushel per week which
equals 2.6¢ per bushel on amonthly basis
(USDA’s Summary of Offer Rates for County

! The variable costs associated with on-farm storage
likely depend on the size of the facility. For
example, labor associated with handling grain on a
per bushel basisis probably less with larger bins
compared to small bins. In thisanayss, no
differentiation is made to variable costs with regards
to bin size.

Elevators).?

Figure 6 compares the on-farm storage cost
with the commercial storage cost used in this
analysis. Cumulative on-farm storage costs are
higher than commercial storage costsif the grain
is stored for a short time period due to the one-
time component of handling the grain.
However, when the grain is stored for longer
time periods the commercial storage cost is
greater than the on-farm cost. The breakeven
point based on the assumptions used hereis
between 4-5 months of storage. Therefore, if
grain is stored for longer than 5 months the
variable costs of on-farm storage are less than
the costs of commercial storage and vice versa.
Keep in mind that ownership costs for on-farm
storage have not been included at this point.

Commercial vs. On-farm storage costs
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The other cost of storing grain is interest cost.
Interest cost is incurred because holding the
grain does not allow the producer to either pay
off debt or invest the income from the grain
(i.e., the opportunity cost of not selling). Inthis

2 Because historica data have been collected in this
manner, throughout this paper months are considered
to have 4 weeks and years to have 48 weeks.

Months with 5 weeks have the 4" and 5" weeks
averaged and reported in the 4™ week.



analysis interest costs are based on the CCC rate
—the interest rate at which producers could
borrow money from the government (USDA’s
Commodity Credit Corporation’s Interest Rate
Charges). It isassumed that this same interest
rate is areasonable opportunity cost for those
producers who have no debt. Figure 7 shows
the historical CCC interest rate along with the
prime plus one-half percent rate, which isan
approximation of what producers would pay for
operating funds from a bank, for comparison
purposes.

In addition to interest rate, interest cost will be a
function of the price of grain. Figures 8-11
show the price difference between Kansas City
and Colby for wheat, corn, milo, and soybeans,
respectively. It can be seen that for all four
commodities Kansas City pricestypicaly are
greater than Colby prices, however, the
magnitude of the difference depends on the
crop. For example, prices in Kansas City have
averaged 67¢, 50¢, 29¢, and 21¢ per bushel
more than in Colby for soybeans, wheat, milo,
and corn, respectively.
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The interest cost of storing can approach, or
even exceed, the physical cost of storage.
Consider the following example:

Wheat harvest price $3.00

Interest rate X 71.5%
Monthsof storage x 5.0

Monthsin ayear + 12

Interest cost = 9.0¢ per bushel

The physical cost of storage in this example
would be 13¢ per bushel (2.6¢ x 5 months) for
commercial storage and 12.25¢ (8.5¢ + 0.75¢ x
5 months) for on-farm storage. Thus, interest
cost isamajor part of the total storage cost and
should not be overlooked.

Figure8
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Kansas City less Colby, Soybean
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Kansas City less Colby, Milo
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The relative differences in prices between
Kansas City and Colby for the different crops
suggest that the absolute interest cost varies by
crop. For example, the interest cost of storing
wheat and soybeans will be higher for Kansas
City compared to the interest cost associated
with corn and milo. These differences have to
do with geographical supply and demand for the
different crops (i.e, there is a strong demand for
feed cropsin western Kansas). What this
suggests, ignoring all other factors, is that
western Kansas has a comparative advantage to
store wheat and soybeans and eastern Kansas
has a comparative advantage to store feed
grains.

Calculated returnsto storage

Weekly returns to commercial storage were
calculated according to the following:

(1) Return, = Price, - Storage cost x weeks
- Pricg,,, X (1 + Int, x weeks + 48)

where, Return, is the return to storage ($/bu) in
week t, Price isthe pricein week t, Sorage
cost is the weekly storage cost (0.65¢ per
bushel), weeks is the number of weeks the grain
has been stored, Price,,, isthe harvest price,
and Int, isthe CCC interest rate in week t.
Harvest price is assumed to be the monthly
average price in July for wheat and the monthly
average price in October for corn, milo, and
soybeans. Storage returns are calculated for 44
weeks (4 weeks/month) beginning in the first
week of August for wheat and the first week of
November for corn, milo, and soybeans.

An equation similar to (1) was used for on-farm
storage returns except Sorage cost was
comprised of afixed component (8.5¢ per
bushel) and a variable component (0.1875¢ per
bushel per week). By definition, the returns to
on-farm storage will be greater than the returns
to commercial storage for grain stored more
than four and a half months. Similarly,
commercial storage will be more profitable for
grain stored less than four and a half months.

Figure 12 shows the weekly returns to storing
wheat post-harvest unhedged in a commercial
elevator in Great Bend for the most recent 17
crop years. Returns have been extremely
variable ranging from aloss of over $2/bushel to
again of about $2/bushel. The variability in
returns has been greater in the nineties that it
was during the eighties. Figures 13-17 show the
weekly average returns over 17 years for both
commercial and on-farm storage for each of the
locations considered. At al five locations,
returns were highest for wheat stored about five



months. Thus, if the only source of storage
returnsis dueto pricesincreasing (i.e., price
seasonality), there is no incentive to store wheat
beyond January or early February.

The average returns for storing until around the
first of the year were in the range of 7¢ to 10¢
per bushel, however, statistically we have little
confidence that these returns are different from
zero because of the large variability. Thereis
little difference in returns geographically
indicating that certain locations do not have a
comparative advantage for storing wheat as
would be expected based on varying interest
costs.

Figure 18 shows the weekly returns to storing
corn post-harvest unhedged in a commercial
elevator in Great Bend for the most recent 16
crop years. Aswith wheat, returns have been
extremely variable ranging from aloss of over
$1/bushel to again of over $1/bushel.
However, unlike wheat it does not appear that
the variability in returns has been greater in the
nineties that it was during the eighties. Figures
19-23 show the weekly average returns (16
year) for both commercia and on-farm corn
storage for each of the locations considered.
Returns were typically highest for corn stored
until mid to late May.

The average returns for storing until mid to late
May were in the range of 7¢ to 10¢ per bushel,
however, as with wheat, we do not have much
confidence that returns are different from zero
because of the large variability. There are subtle
differences in returns geographically. For
example, thereis little incentive to store corn
commercialy in Whitewater beyond December
as price increases beyond then essentially offset
storage costs, however, in Dodge City prices
increase more than storage costs up until about
June providing an incentive to store corn longer.
This differenceis likely due to the strong

demand for corn by the cattle feeding industry in
western Kansas.

Figure 24 shows the weekly returns to storing
post-harvest milo unhedged in a commercial
elevator in Great Bend for the most recent 16
crop years. Aswould be expected, the
variability in milo storage returns follow the
pattern of corn very closely. Figures 25-29
show the weekly average milo storage returns
(16 year) for both commercial and on-farm
storage for the different locations. Similar to
corn, returns were typically highest for milo
stored until mid to late May. An exception to
thisisin Kansas City where returns to storing
until around the first of March were as good, or
better, than storing until May.

The average returns for storing until mid to late
May in western and central Kansas were
basically at breakeven levels. The locations
further east had average returns of about 5¢ per
bushel. This suggests that storing milo in the
anticipation of earning areturn due to prices
increasing seasonaly may depend somewhat on
aproducer’ s location. However, as noted
previoudly, differences between locations are
small. Furthermore, because of the large
variability we do not have much confidence that
returns are different from zero at any of the
locations.

Figure 30 shows the weekly returns to storing
soybeans post-harvest unhedged in a
commercial elevator in Great Bend for the most
recent 16 crop years. Returns have been
extremely variable ranging from aloss of over
$3/bushel to again of over $3/bushel. Just the
opposite as was the case with whedt, it appears
the variability in returns was greater in the
eighties than it was during the nineties. Figures
31-35 show the weekly average returns (16
year) for both commercial and on-farm storage
of soybeans for each of the locations considered.
Storage returns were highest for soybeans



stored into April at all fivelocations. Storage
returns were positive in May and early June and
then became quite negative. Unlike wheat,
storing soybeans until the first of the year has
not been profitable. Producers storing soybeans
should either sell them prior to mid December or
else hold onto them until at least mid February.
This weakness in prices around the first of the
year is most likely due to tax management and
cash flow selling that occurs at that time.

The average returns for storing until early April
were in the range of 20¢ per bushel. Similar to
the other crops, statistically we do not have
much confidence that these returns are different
from zero because of the large variability. While
the average return for soybeans is higher than
the returns on the other crops in absolute terms
(i.e., 20¢ versus 5-10¢), on a percentage basis it
issimilar. Thus, the risks and returns to storing
soybeans are similar to those of storing wheat,
corn, or milo. Thereislittle differencein
returns geographically indicating that certain
locations do not have a competitive advantage
for storing soybeans as might be expected based
on varying interest costs.

Summary of calculated returns

The returns to storing wheat, corn, milo, and
soybeans in Kansas are extremely variable over
time indicating there is considerable risk
involved with routinely storing any of these
crops. The storage returns calculated for the
different crops and different locations support
efficient markets. That is, there are not large
returns that can be realized, on average, by
routinely storing crops and capturing seasonal
priceincreases. The small average return, which
isonly marginally statistically different from
zero, can be viewed as areturn to the risk
associated with storage. Furthermore, returns
for the different crops are similar suggesting
there is not a strong incentive to store some
crops but not others. However, the optimal

length of storage varies by crop. For example,
returns are highest when wheat is sold around
thefirst of the year; whereas, corn, milo, and
soybean returns are greatest when stored until
the April to May time period. With afew minor
exceptions, there are little differences in storage
returns geographically. This suggests that
differences that exist in interest costs (due to
absolute price level differences) have very little
impact on the returns to storage.

This analysis was based on storing grain
unhedged which implies that all gains (losses)
were due to both prices and basis changing. An
aternative storage strategy would be that when
harvest-time basis is wider than normal,
producers would implement a storage hedge.
With a storage hedge returns to storage are
based solely on basis changing because price is
locked in. However, Kastens and Dhuyvetter
found that average returns to storage when this
strategy was considered were not significantly
different from zero either. Thus, their study
further confirmed that markets are generally
efficient (i.e., it isvery difficult for producers
with average costs to pick a storage strategy
that will routinely “beat the market”).



Return to COMMERCIAL Wheat Storage, CCC Interest Rate
Great Bend, KS, 82/83 - 98/99
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Return to Post-Harvest Wheat Storage
Colby, KS, 82/83 - 98/99
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Return to Post-Harvest Wheat Storage
Dodge City, KS, 82/83 - 98/99
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Return to COMMERCIAL Corn Storage, CCC Interest Rate Return to Post-Harvest Corn Storage
Great Bend, KS, 82/83 - 97/98 Great Bend, KS, 82/83 - 97/98
2.00 0.20
1.50 0.10
0.00 e n ”_U_Ul-wr\ a1allallal] HI ﬂﬂﬂﬂ
i oo T TF]
H 2 -010 i
4 0.50 B i
g £ 020
£ E]
E] =
8 000 & -030
-0.50 -0.40
1.00 050 B commercial
' O on-farm
-1.50 B
82/83 84/85 86/87 88/89 90/91 92093 94/95 96/97  98/99 101 111 121 11 21 31 41 51 61 71 8l
83/84 85/86 87/88 89/90 91/92 93/94 95/96 97/98 Month-Week Corn is Sold
Figure 18 Figure 21
Return to Post-Harvest Corn Storage Return to Post-Harvest Corn Storage
Colby, KS, 82/83 - 97/98 Kansas City, KS, 82/83 - 97/98
0.20 0.20
0.10 0.10
0.00 s = ummﬂﬂﬂﬂ nﬂ{mﬂﬂ 0.00 friEelala = . thhmmﬂﬂﬂﬂﬂ Hﬂﬂ
Ty I o YT iy
2 -010 ¥ H 2 -010
Pl Pl |
£ -020 £ -020 1
2 2
& -030 & -030
-0.40 -0.40
050 H B commercial 050 H B commercial
O on-farm O on-farm
'0-60\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ '0-60\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
10-1 111 12-1  1-1 2-1 3-1 4-1 5-1 6-1 7-1 8-1 10-1 111 12-1  1-1 2-1 3-1 4-1 5-1 6-1 7-1 8-1
Month-Week Corn is Sold Month-Week Corn is Sold
Figure 19 Figure 22
Return to Post-Harvest Corn Storage Return to Post-Harvest Corn Storage
Dodge City, KS, 82/83 - 97/98 Whitewater, KS, 82/83 - 97/98
0.20 0.20
0.10 ’H“ 0.10
000 fAlandnl . ul_l'\r\mﬂﬂﬂﬂﬂﬂﬂﬂ' Mﬂ 0.00 lllllllllllulllulul hhhhﬂﬂﬂﬂﬂﬂ_ ﬂﬂﬂﬂnn
' HUHUHUU“HUWWUW“ ”J 1 L F b
2 -010 2 -010 i i
P P
£ -0.20 £ -0.20
2 2
& -030 & -030
-0.40 -0.40
050 H B commercial 050 H B commercial
O on-farm O on-farm
'0-60\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ '0-60\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
10-1 111 12-1  1-1 2-1 3-1 4-1 5-1 6-1 7-1 8-1 10-1 111 12-1  1-1 2-1 3-1 4-1 5-1 6-1 7-1 8-1
Month-Week Corn is Sold Month-Week Corn is Sold

Figure 20

Figure 23

-10-



Return to COMMERCIAL Milo Storage, CCC Interest Rate
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Return to COMMERCIAL Soybean Storage, CCC Interest Rate Return to Post-Harvest Soybean Storage
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Owner ship costs of on-farm storage

The previous analysis for on-farm storage did
not include any facility ownership costs (i.e.,
fixed costs). The fixed costs of owning storage
facilities are those costs that are incurred
annually regardless of whether or not the
facilities are used. The fixed costs of owning
facilities are depreciation, interest, repairs, taxes,
and insurance. It is assumed that some repairs
will be incurred whether facilities are used or
not while others will be incurred only with use.
While fixed costs are not considered when
making management decisions (i.e., to store or
not to store), if aproducer is considering
building new facilities these costs need to be
considered because they are till variable costs
at this point.

The annual fixed cost of storage facilities will
depend on the size of the investment. The
relevant investment to consider is the investment
per bushel of capacity. Figure 36 showsthe
investment for materials of seven different bins
both with and without aeration equipment
included (Harder Ag Products). The capacity of
these seven bins ranges from about 1,800 to
almost 50,000 bushels. These prices represent
actual sales made in 1999 excluding monitoring
eguipment, concrete, site preparation, and
construction. Figure 37 shows these same bins
with K-State estimated costs for concrete, site
preparation, and construction included.

Based on this small sample of observations
several considerations become apparent. First,
the lowest cost is for the bins with about 11,000
bushels of capacity indicating that larger bins do
not necessarily cost less on a per bushel basis.
Secondly, thereis alarge amount of variability
in what bins might cost. This variability is due
to different options and types of equipment
(e.g., fans, floor type, supports) a producer
might choose.

Comparison of grain bin investment by size

3.00

° ni
250 Bin L
B Bin & air

2.00 w

150 1-®

Investement, $/bushel

1.00 L

0.50

0.00

0 10 20 30 40 50
Capacity, thousand bushels

Concrete, site preparation, and construction costs are not included

Figure 36

Comparison of grain bin investment by size
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Figure 37

Once the investment per bushel is known, an
annualized cost needsto be calculated. The
annual cost can be viewed as an amortized loan
payment (i.e., principle and interest). Thus, the
annual cost will smply be a function of years
and some interest rate. However, in this case
the “interest rate” will include interest (rate of
return on investment), repairs, taxes, and
insurance.

Consider the following assumptions:

Interest rate 9.0%
Repairs 1.5%
Taxes 1.5%
Insurance 0.25%
TOTAL 12.25%
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Based on this “interest rate” of 12.25% and an
assumed useful life of 20 years, the annualized
cost of an investment can be determined.®
Figure 38 shows what the annual ownership cost
per bushel would be for the each of the seven
bins shown in figure 37. Based on these
assumptions, the annual ownership costs for a
bin with air generally falsin the range of 15¢ to
25¢ per bushel.

Comparison of grain bin cost by size
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Figure 38

Should | invest in storage facilities?

Does it seem reasonable for a producer to invest
in on-farm storage facilities? Given the
information presented so far, if the returns to
storage are smply capturing seasona price
moves, the answer is clearly no. Because the
returns to on-farm storage were comparable
with commercial storage when only variable
costs were included, adding another 15¢ to 25¢
per bushel of fixed cost would result in on-farm
storage returns being negative on average.
Thus, the fact that there is considerable interest
in on-farm storage suggests there are
advantages of on-farm storage not factored into

% The annual cogt is easily calculated using the
amortized loan payment function in a computer
spreadsheet or from an amortized loan payment
table.

the analysis. The following are some possible
advantages of on-farm storage compared to
commercial storage:

1 Storage spaceislikely available when
needed.

Increased marketing flexibility.

Potential for identity preservation of
grain.

Reduced bottlenecks and quality
considerations.

Grain readily available for livestock feed
on farm.

Variable costs may be less than
commercia storage cost.

As previously mentioned, in years where
commercial storage space is tight, producers
may have to pay a“dumping charge” to store
grain commercialy. Additionaly, in years when
storage space is tight, an aternative is to store
grain on the ground or in temporary facilities.
Therisk of grain quality loss increases
significantly in these situations. Furthermore, in
some years storing may not even be an option as
was the case in some locationsin 1998. Thus,
in these situations there may be a substantial
benefit to owning on-farm storage facilities that
has not been factored into the previous analysis.
The value of this advantage when averaged over
many yearsis likely fairly small because
commercial storage tends to be available for
most producersin most years. However, thisis
apotentia benefit of on-farm storage that
should be considered asit can occur.
Additionally, given production and storage
capacity trends, storage shortages may occur
more often in the near future.
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A benefit of on-farm storage that is often cited
by producersis the increased marketing
flexibility they have. For example, when grainis
stored commercialy it typically is sold to that
same elevator. While elevators may alow you
to take your grain out of storage and sell it
elsewhere, there usualy is an 8¢ to 10¢ out-
charge that offsets the benefit of marketing the
grain elsewhere. Asan example to show how
market flexibility may have value, weekly
historical prices from Garden City and Scott
City are compared. These two locations are
roughly 35 miles apart so a producer farming
between them could presumably haul grain to
either location. For simplicity, assume that
these are the only relevant locations for this
producer and that delivery costs are equal.
Figures 39-42 show the differencein price
between Garden City and Scott City on a
weekly basis since 1982 for wheat, corn, milo,
and soybeans, respectively.

The price of wheat in Garden City has been
greater than the Scott City price dmost half of
the time (43%). The average difference when
Garden City was higher was 3¢ per bushe.
However, 42% of the time the price of wheat in
Scott City was higher than the price of wheat in
Garden City by an average of 2.8¢ per bushel.
This indicates that a producer who routinely
stored his wheat in Garden City (Scott City)
would be better off almost half of the timeiif his
grain were stored in Scott City (Garden City).

The difference between the two locations
appears to be quite random from year to year
indicating it is difficult on areal-time basis to
predict which market to be in. Furthermore, the
differenceisfairly persistent for relatively long
time periods, i.e., when price is higher in Scott
City it tends to be that way for quite afew
weeks and vice versa. This meansthat it may be
difficult for a producer who delivered in the
“lower price market” to delay selling his crop
until it becomes the “higher price market.”

Evenif thisis possible, this timing may not be
consistent with when the producer plansto sell
hiswheat. A producer with on-farm storage
would not have this problem as he could wait
and determine which location to deliver to at the
time he was selling his wheat.

Garden City less Scott City, Wheat
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Figure 39

The price differences for corn and milo show
similar patterns, however, the differences appear
to be lessrandom. For example, the price of
corn in Garden City tended to be lessthan in
Scott City up until about 1990. Since 1990, the
price in Garden City has been higher. Similarly,
the price of milo in Garden City hastypically
been higher than the price in Scott City so the
market to be “selling in” is easier to predict
compared to wheat. Price differences of
soybeans between these two locations appear to
be fairly random as they were with wheat.

The main point of figures 39-42 is not to show
that a producer with on-farm storage will
capture huge gains. Rather, they show that by
having marketing flexibility (i.e., being able to
deliver to multiple locations) a producer might
consistently pick up a couple of cents per bushel
compared to “locking himself in” to a specific
market.
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Garden City less Scott City, Corn
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Garden City less Scott City, Milo
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Garden City less Scott City, Soybeans
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Figure 42

Another benefit of marketing flexibility that is
not captured in these figures has to do with
truck bids. Producers often indicate that they
receive premiums of 10¢ per bushel on truck
bids relative to elevator bids (thisis especialy
true for feed grainsin western Kansas). This
premium is primarily due to not having to pay
the out charge that would be incurred at the
elevator, but it may also be related to quality
issuesin some cases. For example, feedyards
might consider farm stored grain to be higher
quality, from afeed processing standpoint,
because likely less farm stored grain isdried
with heat.

There has been considerable interest in specialty
or “non-commodity” type cropsin Kansasin
recent years (e.g., white wheat, white corn, high
oil corn). The advantage of these cropsis that
they potentially have higher value than their
“commodity” crop counterparts (i.e., red wheat,
no. 2 yellow corn). However, preserving the
identity of these cropsis arequirement in order
to realize any higher value they may have. Until
production of these type of crops becomes fairly
significant, preserving the identity of these crops
will most likely have to happen at the farm level.
Therefore, producers considering these higher
value crops may be required to have on-farm
storage facilities. In this case, part of the higher
return of these cropsis due to the crop itself,
but part of it should also be viewed as areturn
to on-farm storage facilities.

Another advantage of on-farm storage facilities
has to do with reduced bottlenecks associated
with dumping at harvest. If producers have long
distances to haul and/or have to wait in line at
commercia elevators, on-farm storage may have
a benefit of alowing amore timely harvest.
While quantifying this benefit is difficult, it is
something producers need to consider and how
it affects their particular operations.
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Historically, maintaining grain quaity has been
considered a disadvantage of on-farm storage.
However, as automatic sensory equipment
becomes more common thisis less of an issue.
Itisillegal to add water directly to grain to add
weight. However, the benefit of increasing
moisture content of on-farm stored grain
through aeration, as a means of improving grain
quality, has been discussed in severa popular
press articles (Farm Journal, 1997, 1998). To
the extent that thisis possible, this aspect of on-
farm storage could have considerable value for
producers who sell grain that is “too dry”
(because premiums are not typically paid on dry
grain).

Producers that feed livestock need to consider
the advantage of having grain available when
and whereit is needed. In these cases, the
return to on-farm storage facilitiesis often
factored into the livestock enterprise, however,
it should be recognized that there is a benefit to
having the storage facilities on-farm. Evenif a
producer buys al of hisfeed, as opposed to
feeding his own grain production, on-farm
storage facilities offer the benefit of market
flexibility (i.e., the producer can buy feed from
various sources at various times). Similar to
truck bids, buying feed at harvest and storing
may eliminate out charges, and reduce feed
costs by up to 10¢ per bushel.

Another advantage of on-farm storage is that
the variable cost of storing on-farm will often be
less than the cost of commercial storage,
especialy for grain stored for longer time
periods. However, thisis not an issue for
producers who are considering constructing new
on-farm storage facilities. In this case, al costs
(fixed and variable) need to be considered.

While there are a number of advantages of on-
farm storage producers need to consider, there
are also some disadvantages they need to be

aware of. The following are some possible
disadvantages of on-farm storage:

I Responsible for condition of grain.

1 Total cost may be greater than
commercia storage costs.

Higher risk with regards to grain quality
and costs being uncertain.

Additional labor may be required to
handle the grain.

An advantage of commercial storage is that
once the grain is delivered, as a producer, you
do not need to worry about the condition of the
grain. With commercia storage you are paid for
the quality of the grain that is delivered into
storage, however, with on-farm storage you are
paid for the quality of grain that is taken out of
storage. Therefore, it isimportant to recognize
the management requirements associated with
maintaining the condition of grain stored on-
farm.

The total costs of on-farm storage will often be
greater than the cost of commercial storage.
This should not be surprising because large
commercia elevators that specializein grain
storage would be expected to have a cost
advantage. What this means is that producers
considering on-farm storage will need to
recognize benefits that they would not realize
with commercially stored grain.

In addition to costs being higher than
commercially stored grain, on-farm storage
costs will be more variable. Commercial storage
costs are basically known with certainty when
you put the grain into storage, however, on-
farm storage costs will vary depending on grain
condition, repairs, etc. Thus, from a cost
standpoint, there is more risk associated with
on-farm storage. However, for good managers
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the variability in cost islikely small so this may
be arelatively minor point.

With commercial storage oncethe grainis
dumped there are no further labor requirements
on the producer’s part. With on-farm storage
additional labor may be required when the grain
iseventually hauled out. However, for
operations that tend to under- utilize labor
during some months, this may be an efficient
way to use labor. For example, a crop producer
without livestock may find that hauling grain in
the winter is a good way to capture returns to
storage if they place alow opportunity cost on
thelr time.

While many of the advantages and
disadvantages listed for on-farm storage are
difficult to quantify, it isimportant for producers
to attempt to place a value on each of these.
Given the cost assumptions listed previoudly, the
cumulative net value of the advantages and
disadvantages needs to be a minimum of 15¢ to
25¢ per bushel on an annual basisin order for
on-farm storage to be more profitable than
commercial storage.

Summary and Conclusions

Low crop prices and wide basis levels the last
severa years, along with a shortage of storage
space, has increased the interest in on-farm
storage. An analysis of historical prices
indicates that, as would be expected with an
efficient market, there are very small returns to
routinely storing crops. Thisresult is quite
robust for the different crops (i.e., wheat, corn,
milo, and soybeans) as well as geographical
location.

Returns to storing grain on-farm are comparable
to storing grain commercialy when only variable
costs are included. When including fixed costs

of approximately 20¢ per bushel, total costs for
storing on farm are greater than commercial

charges. This suggests that producers storing
on-farm need to capture benefits that are not
available to producers storing commercialy.
The most likely potential benefits are premiums
due to increased market flexibility and premiums
due to identity preservation of crops. An
additional benefit of on-farm storage might be
simply dueto it being available when needed. If
prices are low and basisis wide at harvest,
producers wanting to store grain may not be
ableto store it commercially without taking a
discount if storage spaceis short. Unless more
storage capacity is added in Kansas, this may
become a more frequently occurring problem
than in the past. Thus, the time may be
appropriate for producers to consider on-farm
storage.
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