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ON-FARM GRAIN HANDLING COSTS--ENGINEERING AND ECONOMIC FACTORS*

This paper addresses some of the many factors that influence the costs
¢ of various on-farm grain drying and storage systems. Initial investment
. costs and annual operating costs are major components. t can bhe demon-
strated that multiple use of an on-farm grain system can reduce both
¢ operating and fixed costs on a per bushel basis. Use of traditional fixed
and variable cost analysis (commonly referred to as the DIRTI method) for
¢ evaluating capital investment decisions has often been criticized (3, 4
~ and 7). It has been demonstrated that such an approach does not explain
. cash flow reguirements, financing or income tax effects. A basic problem
with the approach is that the ranking of alternatives can be heavily
. influenced by low investment costs, even though associated annual operat-
¢ ing costs are high. Capital budgeting accounts for the net present value
of alternative investments, allowing for comparifyn of investments with
different annual flows of expenses and/or income.=" This approach censid-
ers such factors as interest rate and life of the loan, depreciation life
and schedule chosen, marginal tax rate, eligibility for investmert tax
credit, and effects of inflation on variable costs.

A computer progqram (TELPLAN 3) that utilizes the net present value
capital budgeting aaproach has been available in several states for the
past several years.= It has been used to evaluate the per-bushel annual
costs of five on-farm grain drying and storage systems. Three types of
drying systems are developed for various- bushel capacity facilities:
(1) deep in-bin, low-temperature drying (with dryer under a perforated
floor), (2) batch in-bin, high-temperature drying (with dryer in the
‘reof), and (3) portable batch, high-temperature drying. First, annual
costs for each system are calculated, considering drying and storage of
corn only. Next, similar costs are calculated, assuming boinh corn and
soybeans are to be driecd and stored, with soybean bushels constrained io
the size of the smaliest storage bin. Finally, such costs are calculated
under the additional assumplion tha' wheat is air-dried and storcd untii)
fall narvest of the same mix of corn and soybeans assumed above, thus
making dcuble use of the same storage capacity. Under this finai scenario,
the amount og/whaat handled is constrained to one-half the size of the
smallest bin.=" Under the all-corn and the corn-soybean scenario, the same
total number of bushels tiow through the systems. In the corn-soybeans-
wgeet case, the bushel flow is increcased by the number of bushels of
wheat.

* The authors oratefully acknowledge comments and suggestions by
Gerry Schwab, Otto Lecewer, Don Gregg, Jeanette Barbour and Linda Wiikes.
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—/For iliustration of the details of this approach, see references
(1, 2, 4, 6, 7 and R). ’
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~/|ne reader is referred to reference (5) and Appendix B for more
informaticn on the TELPLAN system.

3 " : : . . A
~/Thzs assumption is bhased on ohservations on relative size of the
respective enterpriscs on diversified farms,




It is amphasized that the estimated costs of these systems should bLe
used only as references for comparison between systems--costs per bushel
can vary considerably, dapending upon what features are included in a sys-
tem. as well as the many variabies related to harvest conditions.

This analysis is not intended to develop definitive costs for on-farm
grain drying and storace systems. Three pr1mar/ objectives of this paper
are: (1) to demonstrata the advantages of a cepital budgeting epniroach
over traditional fTixed and variapie cost ana1ysis; (2) to illustrate use
of the capital budgeting approach and major consiaerations in determining
costs of alternative on-farm grain drying and storage systems; and (3) t
illustrate how annual costs of on-farim grain systems are affected by nu]t1-
ple usage.

The Analysis

Each of the five systems was designed with eﬂgineerinq aspects in
mind. Appendix A specifies 91e components of each system and .seir esti-
mated 1979 investment costs.~ Bafore conclusions can be reached on choos-
ina ona <ystem over ancther, it will be necessary not only to consider
annual costs per bushel, but alsc the different desian of ~2ch system and
hcw it complements the total farie operation, including labor supply and
anticipated Future growth.

While recugnizing that ractors other than total annual costs are
important in making investments in grain drying and storage systems, it is
now importaent to turn tc development of consistent assumptions that allow
for such cost comparisons. Cne of the most important factors affecting
variable coste is energy requirements for drying corn (in these cases
apu:oA;mate]y 10 points of moisture are removed). Table 1 develops the
assunptions used in calculating per-bushel energy requirenentc, and Table
2 presents Lhe energy costs per bushel for each system. [t is notewortny
that the greatest contrast is between System 1 (6.97¢/bu) and System 2
(13.29¢/buy. This difference is explained by noting that System 2 uses
electric heat, wherecac System 1 uses propane. It should also be noted that
en2i'gy cosis decrzase as multiple grains are dried; i.e., it takes less
dryirg for soybeans ard wheat than for corn.  Assumptions cancerning =
repairs, labor requirements and salvage value vary between systems, as .
presented in Tabie 3. )

A number, of assumptions do not vary between systems. These in-
clude: (1) a ten-year planning horizen, (2) purchase during August of the
first year, (3) eligibility for the 10% investment tax credit, (4) use of
double-deczlining balance with sdditional first-year ﬂeprcc1at10n {20%),
(5) a 1.2¢/bu fuel cost for operating associated equipment (such costs as
thogc associated with use of a pickup truck For management of the system),
(6) a 30% marginal tax rate tor the producer, (7) a 10 .anual ;z.anunded

2-/Syste:r.s 1, 4 and 5 were designed by BNDZN at the University of
Kentucky (9). Systems 2 and 3 were designed with the aid of M1ch1ga ?
industry personnel, :
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Table 1

Per Rushel Energy Requirements of Alternative On-Farm Grain Drying and Storage Systems

CORN SCYBEANS : _ wyrard/
Type of System Pounds of KwH Elec~ Gallens Pounds of KWH Elec- Gallons  KWH Elec-
Moisture kater tricity Propane Hoisture Water tricity Propane tricity

Recuction Removed per Bu. per Bu. Reduction Removed/8u. per Bu. per Bu. per Bu.

1) Deep In-Bin (6,000 bu) 23-14% 6.6 . .180Y  128Y  17-10% 2.05 054 .040 .32
2) Decp In-Bin (10,000 bu) 23-14%  6.56 2.160  _d/ 17-14%  2.05 .900 _d/ .32
3) Batch In-Bin (30,000 bu) 25-15%  7.50 155 .180 17-14%  2.05 046 .049 .16
4) Portala Batch (33,000 bu)  25-15%  7.50 .215 243 17-14%  2.05 .080 .066 .15
5) Portaole Batch (53,000 bu)  25-15%  7.50 .233 203 17-14%  2.05 .080 .066 .09
3/

wheat is harvested at low moisture and only forced air is used during the storage period for conditioning.

b/ Electricity usages are estimates taken from reference (11).

g Per bushel energy rejuirements are calcuiatad under the assumption it requires 1,800 BTU/1b. of water for deep-bin drying,
2,200 BTU/1b. of water for batch in-bin dryirg, and 3,000 28TU/1b. of water for portable batch drying.

d/

-~ This system utilizes an electric hezt unit; therofore, it requires rno propane gas.




Table 2

Direct Energy Costs Per Bushel For Ailternctive
On-Farin Grain Drying and Storage Systemsd/

Corn-

Corn- Soybeans-

Type of System Cornd/ Soybeans&/ Wheatc/

1) Deep 1n-Bin (6,000 bu) $.0697 $.0529 $.0483

2) Deep In-Bin (10,000 bu) .1339 .0949 .0798

2) Batch In-8in (30,000 bu) .0919 .0699 L0611

4) Portable Batch (33,000 bu) .1244 .0949 .0824

5) Portable Batcn (53,009 bu) .1255 .0957 0825
a/

or
e

Enargy costs are based on November 197¢ mid-Michigan prices of 6.2¢
per KWd and 45.7¢ per gallon of propane.

Assumes system used to capacity with oniy corn; based cn energy
requirements for corn presented in Table 1.

Multiple grain systems are utilized as illustrated in Table 3;
energy requirements are a weighted average based on the respective
amount of each type grain (Table 3) and the associated energy
requiremants (Table 1).
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Table 3

Assumptions on Reoairs, Lahor and Salvage Value
for Alternative On-Farm Zrain Drying and Storage Systems

Repairsi/ ] c/
Corn and Corn- j by Salvage Value™
Corn- Soybeans- Labor-- % of Initial
Type of System Soybeans Wheat $/bu. Investment
1) Deep In-Bin (G,000 bu.) $ 400 $ 500 $.024 25%
2) Deep In-2in (10,000 bu.) 600 720 024 27
3) Batch In-Bin (30,000 bu.) 1,800 2,100 .07%4 27
4) Pertable Bateh (33,000 bu.) 2,600 3,000 .015 29
5) Pertable Batch (53,000 ou.) 4,000 4,600 .015 30

3/kepair costs are the present value of the costs over the entire 10-yrnar perind., Thay
are distiributed such that higher costs occur in latter years. A 4% annual isflation rate is
assumed for repairs. IL 15 also assumad that repairs are necessary vor assccialed equipment.
(i.e., hauling vehicles in this case).

/
p~~’Systen:s with transport augers are assumed to handle 500 bu./hr. Those with hucket
elavators handie 800 bu./hr. Labor is required fer placing grain in storage, ramoving it
and menagement. Manayement is assumed to Leke the same number of hours as placing grain in
sierage, Labor charges begin at $4.00/hr. and are assumed to inflate at 6</yr.

E/Sa1v.:ge value for these systems is based on rem2irning wvseful 1ife of the basic
components at the end of 10 years. Items such as bin structure, floors, nits, councrete, etfe,
are assumed to last 20 years. Augers anc other moving parts are assuned to last iC yaurs.
The actual vaiue of the zysten at the end of 10 years is inflated by &%/vr. due te 'neregsed
costs of 2 replacement wystem,
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increase in fuel costs, (&) an annval insurance charge of 1% of the inven-
tery vaiue of invesiment, (9) an annusi nroperty tax of 1.6% of the inven-
tory value of investment, and (10) a €% annual compounded increase in
investment costs of new ygrain systems (this affects saivage value). An
Agricultural Stabilization and Conservation Service (ASCS) loan at 10.5%
is assumed to cover the maximun of 85% of the investment. The remainder of
tne Tean {15%) is Tinanced through conmercial markets at a 13% interest
rate. The combined loan rate is 10.5% to be repaid over eighi ysars.

An assumiption that relates closely to the interest rate on barrcowed
meney is L2 discount rate used in the analysis. The discount rate can be
thought of as the return the manager seeks cn invested capitai. For this
reasen, it should be set above the rate on borrowed money (10.9%). The
discount rate must cover risk of the investment, the time value of money,
and opportunity costs asscciated with investing in a more profitable
enterprisc. The discount rate allows for net present value ccinparisons of
uneven flews of cash. Under the assumption that investment in a total
grain system such as those evaluated herein is a first-time investment, it
should be considered risky. For these reasons, the vefore-tax discount
rate was assumed to be 17% (en after-tax rate of 12%).

An additional advantage of the capital budgeting approach over tra-
ditional fixed end variable cost anaiysis concerns inflation of the annual
custom operation charge. Yhereas the traditjonal analysis assumas this
charge 1o b2 constant, the capital budgeting approach allows such charges
to inflate through time. In this case, costs of commercial drying and
sturage a*ternatives are assumed to increase at an annual rate of 6%. The
Computer nodel factors this into the annual costs of the on-farm systems
sinca it represents a cost savings by avoiding the 6% anrual cogyounded

~

inflation of costs associated with commercial drying and storage.~

Results

Tha annual present value for total, variable and fixed costs associ-
ated with cach system apnears in Table 4. The least expensive system per
oushel is the 30,000-bushel batch in-bin drying and storage facility.
Despite tne fact that System 1 has a fixed cost of approximately 4¢/bu more
than Systein 2, System 1 is less costly {by 5¢/bu in the ail corn casea).
Thys c2a be expiained by the higher variabie costs associated with System 2
which requires more expensive electrical energy for drying purposes. Com-
parison cf thgse two systems, using traditional fixed and variable cost
analysis, results in,;ust the opposite ranking, i.e., System 2 is iess
costly than System 1.2

-— —

[~
i/Appendix B includes the input form for TELPLAN 3 with assumptions
for System 5 (53,000 oushels of corn).

Q/See Appendix C for this analysis.




Table 4

Economic Analysis of Alternative On-Farm Grain Drying and Storage Systems

Annual Costs

i
‘ Present
i Present Value Present
’ Initial value Variable Value
| Bushels of Grain Capital Fixed Cost Cost Total
L Hand]nd _per_Year Investment per bu. per bu, Cost (TC)
Type of System f— Corn | Soybeans | Whesat per bu. (% of TC) (% of TC) per bu,
CORN
1) Deep In-Bin {6,000 bu.) 6,000 $2.92 $.2053(58) $.1475(42) $.35¢8
2) Dﬂea In-Bin (10 0C0 bu.) 10,000 2.42 .1664(41) .2264(39) .4028
3) Batch In-8in (JO (30 bu.) 30,000 1.80 .1265(42) .1778(58) .3043
4) Portable Batch (33,000 bu.) | 33,000 2.34 .1655(44) .2099(56) <37 D5
5} Portable Batch 752,000 bu.) | 53,000 1.56 .1253(37) .2170(63) .3423
CORN-SOYBEANS
1) Decp In- Biﬁ (6,000 bu.) 3,900 2,100 $2.22 £.2053(62) $.1240(38) $.3293
2) Deep In-%in (10,000 bu.) 5,000 5,000 2.42 .1664{48) .1820(52) .3484
3) Batch In-3in (30,500 bu.) i 20,000 10,000 I 1.50 .1265(46) .1471(54) .2736
4) Pertable Batch (33,000 bu.) | 22,000 11,000 ! l 2.34 .1656(49) .1746(51) .3402
5) Poriable Batch (53,000 bu.) | 35,334 17,666 1.86 .1253(42) .1754(58) .3007
; % i CORN-SOYBEANS-WHEAT
1) Deen In—Bjn (6,00 bu.) 3, Q"O 2,100 1,000 ! $2.50 $.1760(60) $.1180(40) $.2940
23 Deep In-81q (10,009 bu.) ‘.OOO= 5.000 2,500 ! 1.24 .1332(45) .1607(55) .2939
3! Betch Tn-8in (30,000 bu.) 20,1 OOI 10,000 ! 5,000 | 1.54 .1084(45) .1349(55) .2433
4) Portable Batch {33,000 bu.) ; 22, 00 | 11,000 5,500 | 2.20 .1369(47) .1571(53) .2940
5) Portable Batch (53,000 bu.)j 35,334 ! 17,665 9,0005 1.59 .1071(40)  .1569(50) .2641

B a0 e g R ———"




The differerce in ranking noted above can bhe expiained by the fact
that the initial per-bushel invaestment costs for System 1 zre higher than
for System 2 and Ly the fact that fixed ond variable cost anaiysis does not
consider the time value of money or the assumed infiatior rate on energy
costs as weil as on other operating costs. Also neglected are any incone
tax consequences associated with the capital investment. The capital
budeating approach includes such Facters in the analysis, providing a more
compliete evaluation of the alternative investments than that produced by
the traditional fixed and variable cost analysis.

A sharp ~ontrast is apparent beiween System 3 (batch in-bin, 30,000
bushels) and Svstem 4 (portahbie batch, 33,000 bushels). Table 4 reveals
that toktal costs of Systan 3 are 30.434/bu versus 37.55¢/bu 7or System 4 in
the all-corn case. Although capacity is very similar, Table 4 also reveals
thet the investmant costs per bushel are $1.80 for System 3 and $2.34 for
System 4, The differences can be accounted for by noting that System 4 has
a pit with bucket 2levator (leg), wet holding bin and portable batch dryer.
System 2 has a iess expensive in-roof dryer and utilizes a transport auger
for grain handl'ing. Although System 4 is more costiy, reatures such as
moire rapid handiing and drying of grain, less labor requirenents and more
flexibility Tor future expansion may make it the preferred system for soine
farms.

Resulzs in Table 4 also indicate the reduction in par-bushel costs
associated with mulliple-grain usage. By geing from all corn to a corn-
sayaan conbination, par-bushel costs decrease from a range of 2.3¢ (Sys-
tem 1) o 5,40 (Svslem 2). The decregase is accounted for by the deciine in
variable custs associatzd with less energy requirements tor drying soy-
beans., Furiher cuse decreases for the saine storage area are apparent when
wheat is stored Tor a couple of months and moved out before the fall
harvest anu sterage of corn and soybeans. This indicates the potential for
decreasing costs, since these examples assume relatively small amounts of
wheat are stored. The savings must be considered agazinst the disauvantage
of moving wheat out in the fall and moving other grains out prior to wheat
harvast, '

One of the primary advantages of a computer model such as TELPLAN 3 is
the case with which the decision maker can test the sensitivity of certain
assumptions. By changing oniy one variablz and leaving the cthers intact,
it is possible to determine the impact of that variable on annual costs.
Table 5 indicates sersitivity tests on several variables for System 5
(using £3,00C bushels of corn as the benchmark).

Previcus discussion of an appropriate level for the after-tax dis-
count rate indicated that the rat: shouid cover risks and other factors.
1¥ we assuma the manager is experienced, the risk associated with an cn-
Farm drying and storage system would ciminish. With reduced risk, the
discount rate should be reduced. Table 5 indicates that reduction of the
after-tax discount rate from 12% to 9% has little impact on System 5, i.e.,
a .7¢/bu reduction in total annual costs, On the other hand, a decrease of
30% in the berore-tax interest rate on Lorrowed money apoears to have a
greater impact on tne costs of this system, i.e., a 1.94¢/bu reduction in
tetal annual costs.

W R L T S e " Gange o o ol T Lo o e bl o Bl al £ R LER R by s e 3 o el i R N R
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Table 5

Sensitivity Anal;sis on System 5--Portable Batch Dryer--
53,00C Bushels of Corn

Changes Made Annual Total Costs Changes From Base
(¢/bu) (¢/bu)
Base Run 34,23¢ --

After-Tax Ciscount Rate
Reduced From 12% to 9% 33.53 -.70¢

Before-Tax Interest Rate on Loan
Reduced From 10.9% to 7.8% 32.29 -1.94

Annual Inflation on Eneragy
Increased From 10% to 15% 39.58 +5.38

Annual Inflation on Commercial
Storage Reduced From 6% to 0% 45.11 +11.58

Table 5 also illustrates the importance of assumptions conceriing
enerqgy costs. By assuming energy costs will increase at a 15% annual rale
rather than a 10% rate, the annual costs of System 5 increase by 5.28¢/bu.
The final item in Table 5 demonstrates the sensitivity of assusictions
concerning alternatives to on-farm grain drying and storage. 7This analy-
sis hac assumed that variable cost items associated with on-farm systens
will increase. If the decision maker does not allow for similar increases
in costs of commercial drying and storage, the on-favm system will appear
to be less profitable. As Table 5 indicates, by making the uniikely
assumption that commercial drying and storage costs do not increase (in
lieu of the assumption that they increase at an annual rate of 6%}, the
annual cost of System 5 increases by 11.58¢/bu.

Finally, any decision to invest in an on-farm drying and storage
system should take into account the costs of commercial drying and storeage
as well as the returns associated with any particular on-farm system.
Current (1979) commercial drying and storage costs in the mid-Michigan
area (excluding shrinkage charges) appear to be anproximaiely 1.5¢ per
poinl of meisture removed in a bushel of corn and 12¢/tu to hold corn until
January (post-January storage charges are 2.5¢/bu/month). These costs sum
to 37¢/bu if corn is heid until the end of April. Isolated cases indicate
these costs may even be highar. Compared with the annual total costs
associated with the on-7arn systems considered herein, these costs are
relatively close. Compariscn of tne results from the traditional) fized and
variable cost analysis (Appsendix C) is not as reasstiring.
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It is alsc important Lo recognize that returns may differ from one
system to the next. Reduced harvest Tosses can bhe an important retuirn
component., A more cestly on-farm system may speed harvest and cedoce
harvest losses enough to offset the additional cost when it is compared
with a system that slows harvest due to an inefficient drying method.
Other returns to be considered inciude: sceasenal price movements, lexi-
bility in marketl options, and elimination of long waits in lines at local
elevators during harvest. TELPLAN 3 allows for consideration of such cost
savings (Input line 02).

Summnary
- —_———

These results present a consistent methodology for evalvating major
invastment decisions such as whether to acquire an on-farm grain drying and
storace systemn. The analysis demonstrated the major factors that influ-
ence the costs of such on-farm grain systems. Reduction in per-bushel
annual total costs was achieved by going from all corn to -the handling of
multiplie grains, or by making doudle use of the same storage within one
crop y2ar., This paper has also displayed that results may differ when
using tr2ditional fixed and variabhle cost anaiysis versus the mcre dynamic
capital budgeting appreach (i,e,, different ranking of investment alterna-
t1ves can accur). Finaliy, the value of a computer model (such as TEL-
PiLAM 2) in performing this type of analysis and allowing for sensitivity

ast shouid not be overlocked.

o
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APPENDIX A

Estimated 1979 Investment Costs for

Five On-Farm Grain Drying end Storage Systems

I. DEEP IN-BIN LOW TEMPERATURE DRYING AND STORAGE SYSTEM*

(6,000 bushels)

Estimated 1979 Investment Costs

Moisture Tester

Grain Cieaner

drying Bin (2,100 bu storage capacity)
Bir Structure
Perforated Floor
Unioading Auger and Motor
Sweep Auger and Motor
Cuncrete Foundation ard Misc.
In-Fleer Oryer (10 HP with heater)
Grain Spreader

Storage Gin (3,900 bu storage capacity)
Bin Structure
Unioadinu Auger and Motor
Sweep Auger and Motor
Aeratinn Sub-Flcor
Azration Fan (.25 HP)
Corncrete roundation and Misc.
Grain Spreader

Construction and Wiring

Transport Auger and Motor (41 ft; 5 HP)
Estimated Total Investment

of system.

$2,100.00
1,375.00
763.00
383.00
793.00
2,100.00
350.00
37,864.00

$2,500.00
515.00
439.00
320.00
469.00
775.00
350.00

$5,308.0

$ 350.00
550.00

$ 7,864.00

$ 5,368.00
1,375.00
2,000.00

$17,507.00

*Initial moisture content of grain is limited to 24% or less with this type
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1I. DEEP IN-BIN STORAGE LOW TEMPERATURE DRYING AND STORAGE SYSTEM*

(10,000 busheis)

Estimated 1279 Investment Costs

Moisture Tester
Grain Cleaner

6" Transport Auger
Grain Spreader

Grain Bins (two-capacity of each is 5,000 bu.)

27' diameter by 11' ht. Bin $3,610.00
False Floor 1,152.00
Bin Sweep and Unloading Auger 700.00
10 HP, 1.5 cfm Fan 1,500.00
Heater Unit 500.00
Fan to Bin Transition 167.00
Erection Costs 1,100.00
Electrical Work Costs 500.00
$9,229.00 X

Stirrer Unit for One Bin
Estimated Total Investment

*Initial moisture content of grain limited to 24% or

type of system.

111. BATCH IN-BIN HIGH TEMPERATURE DRYING AND
(30,000 bushels)

fstimated 1979 Investment Costs

Moisture Tester
Grain Cleaner
6" Transport Auger (2 @ $2,860.0C)
1,800 bu. Wet Holding Bin
Drying Bin (10,000 bu. storage capacity)
27' diameter by 21'4" ht. Bin
(includes drying unit in roof,
false floor, bin sweep and
unloading auger)
Erection Costs
Electrical Work Costs
Storage Bin (20,000 bu. storage capacity)
42' diameter by 26'0" ht. Bin
Bin Sweep and Unloading Auger
1.5 HP, .1 cfm Fan
Fan to Bin Transition
Thermocouples 1 -
Erection Costs—
Electrical Work Costs

Estimated Total Investment

7 & 5 T .
—/Aerat1on surface is built into foundation.

$21,875.00

2,200.00
1,000.00
$25,075.00

$ 9,800.00
1,100.00
481.00
143.00
1,000.00
4,400.00
2,000.00
318,924.00

$ 250.00
550.00
1,800.00
350.00

= $18,458.00

2,800.00
$24,208.00

less when using this

STORAGE SYSTEM

$ 350.00
550.00
5,720.00
3,450.00

$25,075.0C0
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IV. PORTARBLE BATCH HIGH TEMPERATURE DRYING AND STORAGE SYSTEM
(33,000 bushels)
Estimated 1979 Tnvestiment Costs
Moisture Tester $ 350.00
Grain Clearer 550.00
Grain Bins (three-capacity cf 11,000 bu. each)
Bin Structure $5,200.00
Aeration Fan (.75 HP) 4682.00
Unloading Auger and Motors .745.00
Sweep Augers and Motors 563.00
Concrete Foundation 548.00
Aeration Sub-Floor 406.C0
Grain Spreaders __350.00 "
$8,280.00 X 3 = $24,840.00 ¥
Pit (Structure and Auger) 6,134.00 £
Bucket Elevator (Leg Deownspouts, Motors, etc.) . 11,839.00 3
Portable Dryer (4C0 bu./hr.) 13,53C.00 (g
Wet Holding Bin (812 bu.) 1,227.00 -
Surge Rin (100 bu.) 1,125.00 .
Construction and Wiring 8,539.00 3
Miscellaneous 4,000.00 e
Estimated Total Investment $77,154.C0 E s
V. PORTABLE BATCH HIGH TEMPERATURE DRYING AND STORAGE SYSTEM ‘{f TY

(53,000 bushels)

Estimated 1979 Investment Costs

Moisture Tester $ 350.00
Grain Cleaner ' ‘ 550.00
Grain Bins (three-capacity of 17,665 bu. each)

Gin Structure $ 8,334.00

heration Fan (.75 HP) 467.00

Unlcading Augers and Motors (1 HP) 875.00

Sw2ep Augers and Motors (1 HP) 794.00

Concrete Foundation 898.00

Aeration Sub-Floor 467 .00 -

Grain Spreaders 350.00

§12,185.00 X 3 = $36,555.00

Pit (Structure and Auger) 6,084.00
Bucket Elevator (Leg Downspouts, Motors, etc.) 11,839.00
Portable Dryer (4C0 bu./hr.) 18,500.00
Wet Holding 8in (812 bu.) 1,227.00
Surge Bin (100 bu.) 1,124.00
Construction and Wiring 10,680.00
Center Building (660 sg. ft.) 6,600.00
Miscellaneous 5,000.00

Estimated Total Investment $98,509.00




e R L R W ¥y A

———————— Program io: 03
TELPLAN 03 INPUT FORM ik vy e
SYSTEM 5 - PORTABLE BATCH DRYER ~ System: T
53,000 Bushels of Corn =
CAPITAI INVESTMENT MODEL -- IXCLUPINUG EUY OR CUSTCM HIRE
LPLAA POG o
~\ADDRL g,

\\ \ A |
L DA IU NOVEMBER 13, 1979 |
\\;;x?at the 2 -cstron* of capital to reduce or eliminate costs including
st iirgaMd leasing, or to generate new income,.

— o ——— A — — — — — — S e e - — e S8 e A e e e S St e S S Gem e e - m St e e

ADJUSTED
ANALYSTS

LINE RO
Costs (Custon ilire Or Leasing) Or Tncowe Preducing Information,
PER 100 BU—/——= Thais numoen 5 varied fo
Cost savings (or income produced) 0. lg_g_h_. E_- do break- -even OHGFUS(A
per unit* for a certain class of A i
expenses (or income). Yor example,
custom rate per unit ($)

Reducing

Saction 1.

PER 700 BU.™ 1t 4 pussible Lo account

Cost savings (or incomz preduced) 02. IQ_Q_Q_.
per unit* for a second class of ' A
expenses {or incene). Yor example,
additicvnal per unit annual losses

¥ o T : ~
associated with custom hire (Q)THEDE ARE 530 -
Normal number of units® per year 03, E U U
on vwhich c¢osts will be reduced |
(or income gererated).
Percent of units* indicated in
Line 3a that will be absorbed by
investment in the yvear of purchase.

Investment Tnformation.

1 Section 11,

l)a.

b.

Total dollar cost including un-
depreciated balance of trade-in
itecus,

Percentage undepreciated value

of trade-in itens is of totzl cost.

If a used iten enter estinated

new cost of Jtem. If new iten
enter same value entered in Line 4a.
Years plan to use the investment,

’L

<16 -

s

P R —

Tais computer

-~ e

Ja o

is very important to be counsistent in
stated on acres all the other units a

your units,
re also to be

S —— — — -

nro z

m vas does 1gnwl Ly "’«,:pixuu B Havah,

Vi

..D.P_‘

700 BU

L0
R Y

(For cx=a
statecd

Lon other

in Lhi

UN

-3

TS

mple,
in

"n

Ll' |\

1e

s —— - ————

s Line,

drying and s{vring grain

53,000 BU.

— 0 1 e

if the custom rate
aAcres ).

e e G . G- — — — —— . - B G b -

, Siclidgan State Univere

ity.



6z,
be
c.

C.

7110

b.
C.

10a.

lla.
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Depreciaticn years 06. !}
Salvage percent
lonth of purchase (01=Jan,....,
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choouse best depreciation niethed
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2
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line la) borrowed, .

Repaynent. period of loan-yeers
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APPENDIX C

Fixed and Variabie Costs Analysis on Systems 1 and 2

Use of Corn_Oniy

System 1 System 2
(6,000 Bu.) (10,600 Bu.)
Investment Costs $17,507 $24,208
Salvage Value at the End of 10 Years $ 4,377 $ 6,530
Before-Tax Interest Charge 17% 17%
Repairs $ 400 $ 600
Property Taxes (% of average investment) 1.6% 1.6% -
Insurance (% of average investment) 1% 1% 2
Variable Costs Ilems ¢/Bu. ¢/Bu. F
Direct Energy (drying) 6.97¢ 12.39¢ b
indirect Energy (use of pickup truck) 1.20 1.20 =
Maintenance Cneigy (15% of above) 1.£3 Z2.3% x:
Labor 2.40_ 240 _ £
Total Variabie Costs 1.80¢ 19.18¢ o

Calculation of Fixed Costs

System 1 {6,000 Bu.) Sysiem 2 (10,000 Bu.) i;
depraciation  Ha200A.377 = §1,313 20.208-6,530 = $1,767
% ,
Interest ILSOTHLSTT ¢ 17 = 1,860 ZLEBRSR x 17 - 2,613 N
Repairs 400+10 = 40 600:10 = 60
. 4 e VAR
Property Taxes 17’507£9’377 X .016 = 175 2_429§£§lgg§_x 016 = 246 :
Insurance 17.50749.377 x 01 109 282083653 y g1 = 154
Total $3,497 34,840
Per Bushel Annual Fixed Costs 58.23¢ 43.40¢
Per Bushel Annual Variable Costs 11.80¢ 19.18¢
Total Per Bushel Annual Costs 70.08¢ 57.58¢
These estimates compare with capital budgeting estimates as follows:
System 1 70.08¢/8u. Vs. 35.28¢/Bu.
System 2 67.58¢/Bu. Vs. 40.28¢/Bu.

Fixed and veriable costs analysis suagest System 2 is 2.5¢/Bu. cheaper than
System 1. The more realistic capital budgeting approacn suggests System 1
is 5¢/Bu. cheaper than System 2.




