Bulletin 863 December 1977

On-Farm Soybean Storage:
Cost and Potential Returns

By

Remi Adeyemo, Research Assistant;
G. Wayne Malone, Associate Agricultural Economist;
Travis D. Phillips, Agricultural Economist and
Warren C. Couvillion, Associate Agricultural Economist

all of
The MAFES Department of Agricultural Economics

This research was sponsored in part by the
Mississippi Soybean Promotion Board

For a complete study report and references, see
“Cost and Potential Returns of On-Farm Soybean Storage, Mississippi”
Agricultural Economics Staff paper number 31;
Mississippi State University, September 1977

B MISSISSIPPI AGRICULTURAL &
FORESTRY EXPERIMENT STATION
) Louis N. Wise, Acting Director
: Mississippi State University, Mississippi State, MS 39762




The authors wish to express
appreciation to the following for
their assistance with the research
and in preparation of this report:
Missigsippi Soybean Promotion
Board; Mr. Dalton Lee Miller,
Extension Agricultural Englneer-
ing; Dr. A. H. (Bill) Boyd, MAFES,
Department of Agronomy-Seed
Technology; Dr. B. R. Eddleman,
MAFES,

Results of this study suggest that
returns from on-farm storage are
likely to. exceed storage costs
(amortized investment and
" operating costs). However, we used
mid-1976 data to estimate invest-
ment and operating costs and
based our estimates of returns from
storage on the assumption that
expected seasonal price changesin
the future will be similar to thosein
the fiveyear period (1971-72
through 1975-76).

Actual future storage costs and
seagsonal price patterns cam be
expected to differ from those of the
past. Therefore, a producer in-
terested in using our results in
deciding whether to invest in on-
farm storage facilities needs to
adjust our estimates of costs for
changes in prices of purchased
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inputs and must make his own
agsessment of future seasonal price
patterns.

Also, this publication does not
include commercial storage as an
alternative. Therefore, producers
in areas where commercial storage
ig adequate need to compare costs

of commercial storage with their

estimates of on-farm storage costs.
However, factors other than com-
parative costs merit consideration.
One in particular is the possibility
of costly time delays at commercial
elevators that may make it
necessary to “stop the combines”
during critical harvest days. Also,
the present investment tax credit of
ten percent was not included and
this is a partial offset of the initial
investment cost.




On-Farm Soybean Storage:
Cost and Potential Returns

Marketing alternatives
available to soybean producers
include (1) forward selling, (2)
selling immediately after harvest
or (3) storing in on-farm or commer-
cial facilities and selling later in
the marketing year. Storage, either
on or off farm, increases farmer
participation in the marketing

process and generally is based on.

expected lower prices at harvest

Investment requirements and
annual operating costs were

developed for storage systems with -

capacities of 15,000, 30,000, 45,000,
and 60,000 bushels, using mid-1976
prices obtained from secondary
sources and commercial com-
panies. Facilities of each size were
metal bins on concrete foun-
dations. Bins were arranged in a
semi-circle around a dump pit with-
transport augers. All systems in-
cluded heated-air drying facilities.
Storage costs were estimated at
capacity utilization and werebased
on the assumption that only

than at some time later in the
marketing year.

The purpose of the research
reported in this publication was to
develop part of the information
that farmers need in selecting the
marketing alternative or combina-
tion of alternatives that most
nearly satisfy their individual
needs. Specific objectives of this
study were to develop detailed cost

Procedure

soybeans would be stored fora six-
month period.

Annual costs were classified as

fixed® and variable?. Monthly es-
timates were made of costs thatare
fixed, fixed if facilities are used?®
and variable by time of use’
Storage costs were compared with

‘changes in soybean prices from the

‘normal harvest months (October
and November) until Iater in the
crop year, using an average of
monthly prices for the past five
marketing years®. _
Payback potential was evaluated
for all systems considered, using

'Fixed costs are costs incurred whether or not systems are used.

2Variable costs are costs incurred only when the systems are used.

estimates for on-farm soybean
storage facilities of selected sizes
and to evaluate the economic
feasibility of constructing such
facilities. This involved (1) estima-
tion of capital investment, (2)
estimation of annual ownership
and operating costs and (3) evalua-
tion of the potential profitability of
storage.

calculations of payback periods
and discounted cash flows. Ex-
pected returns were based on the

assumption that the average price

spread (for the past five marketing
years) may continue in the future.
However, the use of the previous
price spreads should not be inter-
preted as a definite forecast of-
future price movements. Algo, some
events that are not considered
normal occurred in soybean
markets (and other areas) in the
early 1970s.

IFixed if facilities are used costs are variable costs that become fixed (sunk) once soybeans areplacedin

storage.

+Variable by time of use costs are costs that vary with length of storage time.
5 Average monthly prices received by Mississippi farmers during the crop years 1971-72 through 1975-76 are

presented in Appendix Table 1.
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Investment costs ranged from
$21,050 for the 15,000 bushel facili-
ty to $49,150 for the 60,000 bushel
facility (Table 1). These costs
represent “lock and key” estimates,

Estimated
Storage Costs

except for electrical hook-up and
site preparation. Investment costs
per bushel declined from $1.40 for
the smallest facility to $.82 for the
largest. The declines resulted from

Mid-1976.

Table 1. Estimated investment in on-farm soybean
storage facilities of selected capacities, Mississippi,

Bushel Storage Capacity?

Item 15,000 30,000 45,000 60,000

Storage units:

Equipment:

Bins? 7300 14,500 21,850 25,900
Foundation3 6,050 7,700 9,600 10,800
18,350 22,200 31,450 36,700

Drying and testing* 1,550
Conveying® 4,490
Electrical® 1,510

1,900 3,300 3,900
4,490 4,490 5,300
1,950 2,700 8,000

Suh-total

Cost per bushel of

7,550

20,900
Land? 150

Total investment cost 21,050

capacity 1.40

8,340 10,490

30,540 41,940 48,900

150 150 250

30,690 42,080 49,150

1.02 .94 .82

ing systems:

and construction.

optional.

lApproximate capacities are based on the follow-

a) 15,000 - one bin of size 30" x 24’
b) 30,000 - two bins of size 30" x 24’
c) 45,000 - three bins of size 30" x 24’
d) 60,000 - three bins of size 36’ x 24’
‘ZIncludes bins, catwalks, ladders, perforated floor

fFoundation, dump pit and conerete circle. Part of
the concrete cirele can be made optional.

190 horsepower (h.p.) fan and heater with ther- -
mostat and humidistat for the 15,000 and 30,000
bushel units; two fans and heaters for the three bin
systems. One moisture probe and tester is included
for each system. The heater may be considered

510 inch transport auger and eight inch unload
auger plus one portable bin sweep for each system.
sKlectric panels and wiring. These estimates do
not include power lines to the site.
"Does not include the cost of site preparation.

economies in the use of larger bins
and from more complete use of the
dump pit, concrete circle, dryers
and conveying equipment.

Annual total cost of using
facilities at capacity ranged from
$7.058 for the 15,000 bushel facility
to $22,252 for the largest facility
(Table 2). Costs of storing a bushel
of soybeans for six months were
473, 40.3, 39.0 and 37.1 cents,
respectively, for the 15,000, 30,000,
45,000, and 60,000 bushel capacity
facilities. The added cost is ap-
proximately 3.1 cents per bushel
per month for periods of storage
longer than six months (Appendix
Table 2).

Seasonal Prices
and Returns
from Storage

Average monthly prices received
by Mississippi farmers increased
from October until August in four
of thefive marketing years, 1971-72
through 1975-76 (Appendix Table
1). The average price increase for
the five years was greater than the
estimated per bushel cost of con-
structing and operating on-
farm soybean storage facilities
(Table 2). The difference between
prices and storage costs was slight-
ly higher for beans placed in
storage in November because
November prices usually were
lower than October prices.

Evaluation of
Investment

Soybean producers face
problems in making capital expen-
diture decisions even when reliable
estimates of costs and returns are
available. This difficulty arises
from uncertainty associated with
the planning horizon and from the
fact that capital expenditures are
incurred immediately while

returns accrue over time. The
element of uncertainty never can




Table 2. Estimated total and per bushel costs of on-farm soybean storage facilities of selected capacltles,
‘Mississippi, 1976.

Cost : ' Bushel Storage Capacity
Item 15,000 30,000 45,000 60,000 15,000 . 30,000 ~ 45,000 60,000
7 ---annual total cost (§)--- ---cost per bushel (¢)*---

Fixed costs: - .
Building depreciation? 668 1,110 1,572 1,836 4.5 3.7 3.5 3.1
Equip. depreciation? 506 558 T02 816 3.4 1.9 1.6 1.4
Insurance on facilities? 165 241 331 386 1.1 .8 i 6
Interest on investment?. 954 - 1,388 1,901 2,223 6.4 4.6 4.2 3.7
Taxes 316 460 631 C 787 2.1 1.5 1.4 1.2

Total fixed cost 2,609 3,757 5,137 5,998 17.5 125 11.4 10.0

Variable costs:

Direct labor® 188 270 360 402 1.3 .9 B 7
Electricity? 328 536 863 993 2.2 1.8 1.9 1.7
Fuel? ’ 392 784 1,176 1,568 2.7 2.6 2.6 2.6
Bldg. repairs® 68 111 158 186 5 4 4 .3
Equip. repaijrs® 302 333 419 486 20 1.1 9 .8
Insurance—soybeans!? 396 792 1,188 1,584 2.6 2.6 2.6 2.6
Interest on operating
capitalz 75 127 187 235 b 4 A4 4
Shrink and other loss?? 450 900 1,350 1,800 3.0 3.0 3.0 3.0
Total variable cost 2,199 3,853 5,701 7,254 14.8 12.8 12.6 12.1
Total cost 4,808 7,610 10,838 13,252 32.3 25.3 24.0 221
Opportunity cost!+ 2,250 4,500 6,750 9,000 15.0 15.0 15.0 15.0

Total annual ownership
operating, & opportunity
cost 7,058 12,110 17,588 22,252 473 40.3 39.0 37.1

IStraight line depreciation for 20 years
Z8traight line depreciation for 15 years
3Includes fire and extended coverage at $7.90/$1,000 valuation
“Calculated at nine percent on one half of the new cost of building and equipment and nine percent on
the total land cost.
5Property tax estimates are based on 30 percent assessment and 50 mills.
Based on $2.50 per hour for the following:
a) 75 hours — 15,000 system
b) 129 hours — 30,000 system
c) 145 hours — 45,000 system
d) 160 hours — 60,000 system
“Includes electricity @ four cents per kilowatt hour for drying, aeration, loading, unloading and a
charge of one dollar per month for fans with more than 10 horsepower requirement. Even ifnoheated air
drying is used, the fans would be used for increased aeration and the electrical cost would remain
approximately the same.
8Fuel for drying purposes only. Drying time is estimated at 125 hours per bin. Propane-butane usage
wag estimated at 7.85 gallons per hour at a cost of $.40 per gallon.
210 percent of new cost allocated equally over 20 years.
160 percent of new cost allocated equally over 15 years.
Insurance on soybeans is based on a rate of $4.40 per $1,000 valuation for six months and assumes
soybean value of $6.00 per bushel.
© 12Agsumes a loan period of six months at nine percent annual lnterest and covers costs for labor,
electricity, fuel, repairs and insurance.
138hrink is estimated to be 0.5 percent with soybeans valued at $6.00 per bushel.
“0pportunity cost is the cost of holding soybeans six months rather than selling at harvest. This cost is
charged on the basis of five percent annual interest and a soybean price of $6.00 per bushel.
*Cost of storing for six months. 'l‘he per bushel cost of storing increased about $.03 for each additional
month of storage




‘cash earnings by a factor for each

economic life of abusiness venture. 15,000 85 -01
However, potential investors 30,000 1.38 .52
usually have a specified planning 45,000 1.48 62
~horizon to fit their particular in-. 60,000 . , 1.64 .78

be completely removed, but deci-
sion making can be improved by
comprehensive feasibility
analysis. We approached the
problemn of balancing expected
future returns against immediate
capital expenditures by employing

Table 3. Estimate payback periods for farm storage
facilities used to store soybeans from October until
June or July, by size of facility (estimates based on
average price differentials prevailing in Mississippi
during the 1971-76 crop years).

two analytical techniques: (1) System Removed from Storage
‘payback period analysis and (2) Size June July
discounted cash flow analysis Bushels -—--years----
(present value). '

Payback Period-—-The simple’ 15,000 3.1 5.0
payback period is calculated by 30,000 2.1 3.3
dividing the initial edpital invest- 45,000 2.0 3.0

ment by estimated cash earnings®. 60,000 | . L 2.6

It is the time required torecover the
initial investment. Our estimates
indicate that the payback period
ranged from 1.7 years forthe 60,000
bushel facility to five years for the -
15,000 bushel facility (beansplaced |
in storage in October and removed
from storage the following June or
July). Assuming that beans were
placed in storage in November and
removed the following summer
resulted in shorter estimated
payback periods (Tables 3 and 4).
Discounted Cash Flows---The
discounted cash flow method is a
more precise tool for determining
the economic worth of an invest-
ment because it allows for reflec-
tion of time preference for money;
i.e., thefactthatdollarsin handare
more valuable than future dollars.
Discounted cash flows are
calculated by discounting annual |

Table 4. Estimated payback periods for farm storage
facilities used to store soybeans from Novemberuntil
June or July, by size of facility (estimates based on
average price differentials prevailing in Mississippi
during the 1971-76 crop years).

System Remove from Storage
Size June July

Bushels

-—--years----

15,000 1.9 2.5
30,000 1.3 1.7
45,000 1.2 1.6
60,000 11 1.4

Table 5. Estimated net present values! of farm
storage facilities used to store soybeans from October
until June or July, by size of facility (estimates based
on average price differentials prevailing in Mis-
sissippi during the 1971-76 crop years).

year for a given interest rate. System
Economically feasible alternatives size, Remove from Storage
yield accumulated discounted by area June July

flows in excess of the required
investment at any time during the

Bushels

-4 11 CEEE

{Net present value = calculated value (discounted . -
earnings) of the investment minus the investment
cost. Opportunity cost is considered a real cost in.
calculating returns even though it is not an “out-of~
pocket’’ cost.

vestment needs. o

We used a T7-vear planning
horizon and a nine percent dis-
count rate to translate our es-
timates of future earnings from
storage into net 1976 values’ of

s Annual cash earnings include net operating returns, depreciation, and interest on investment.
Net 1976 values equal calculated values (discounted earnings) of investments minus tnvesiment costs.
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investment in on-farm soybean (Table 5)to $1.64 per bushel forthe Placing the beans in storage in
storage facilities. Net 1976 values 60,000 bushel facility (beansplaced November and removing them the
ranged from minus 1 cent per in storagein October and removed following June or July increased
-bushel for the 15,000 bushel facility from storage in June or July). net 1976 values (Table 6.)

Table 6. Estimated net present values! of farm

" storage facilities used to store soybeans from
November until June or July, by size of facility
‘(estimates based on average price differentials
prevailing in Mississippi during the 1971-76 crop’
years). -

System :
size, Remove from Storage

by area June July
Bushels w-==$/bu----

15,000 2.42 1.56
30,000 2.94 2.08
45,000 3.04 2.18
60,000 ' 3.20 2.34

See foofﬁote, Table 5.

8 Removal of beansin Apriland May was also examined. Aprilremovalwasnot profitableand May removal
generally resulted in returns in excess of storage cost only when November harvest was considered.

~ Appendix Tables

Appendix Table 1. Monthly average soybean prices received b
1971-76 crop years.*

Crop -
Year October November April May June July August:

v Mississipp-l; fai'mers, éelected months,

----------------------------

3.00 2:90 3.49 3.30 3.35 3.30 3.30

1971-72 _

197273 3.20 3.44 5.95 8.20 9.50 6.80 8.30

- 197374 5.65 5.15 5.28 5.30 5.23 6.26 7.56
1974-75 8.20 7.51 5.57 4.99 4.93 5.33 5.83
197576 4.94 4.55 4.59 4.95 6.21 6.70 6.08
Average 4.99 471 © 498 . 535 5.84 5.69 6.21

- Averaged spread .
from October .01 .36 B4 70 1.22

- Average spread .
from November . 27 .64 112 .98 1.50

*Average monthly price reported by the Mississippi Crop and Livestock Reporting Service, USDA,
SRS, Jackson, Mississippi. N .




- (coiitinued)

Appendix Table 2. Storage costs per bushel, by
length of storage period and size of storage system,
Mississippi, 1976.

System Storage period, months
Size 5 6 7 8 9 10

Bushels  -----==-=--- LR '

15,000 4492 473 505 536 568 599
30,000 372 40.8 434 465 496 527
45,000 358 39.0 42.1 453 484 515
60,000 341 371 402 433 464 495

*The monthly per bushel cost of owning and
operating storage facilities. Computed as follows:
15,000 bushel system: Storage cost = 28.4+8.16 X
30,000 bushel system: Storage cost =21.6 +3.11 X
45,000 bushel system: Storage cost = 20.3+3.12X
60,000 bushel system: Storage cost =18.5+3.10X
where ! : ‘
X = number of months in storage
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