
 
 

Give to AgEcon Search 

 
 

 

The World’s Largest Open Access Agricultural & Applied Economics Digital Library 
 

 
 

This document is discoverable and free to researchers across the 
globe due to the work of AgEcon Search. 

 
 
 

Help ensure our sustainability. 
 

 
 
 
 
 
 
 

AgEcon Search 
http://ageconsearch.umn.edu 

aesearch@umn.edu 
 
 
 

 
 
 
 
 
 
Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only. 
No other use, including posting to another Internet site, is permitted without permission from the copyright 
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C. 

https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
http://ageconsearch.umn.edu/
mailto:aesearch@umn.edu


J.R. S ces and ~.E. Rister 
Research ~ssociates 

*"' R,C. Brook, As.sistant Profes~oT 
· S .• lL HaTSn, Professor · ~* ' 

F. W. .Bakker-Arkema:, Professor 

Hy,att Regency Hotel 
l'lew 0: leans ~ LA 

Decembc1· Jl-14, 1.979 

com~ter mode.l · s us d to pt~r£o:r,·nt cap,i:t.. 1 bucigeting 
analysis to determine annual. per bushel CO$t'S associa-· 

· 't cd· with £i v.e al tern a ti ~e on.-f:arm' g1·ain · d r · · n g, and. 
sto1·age tems. Per bushel costs dcc.rease ac; on-
fam t:~ain systems handle multiple grains inst.cad o · 

·, alJ com. 

Pal,lerS presented N>fore ASAl:i moeting::i 1e c~stullff , 
ln -gent'lral, th9 Society re!ii:!l'llcs tho tight or first put•:;.· · , of su.::ti :'.:IJP1>r5. , • ·:•Jt'lJPIGta 
form. However, it has r.o ohfoction \O :>ubhca!ior. m • •• >~ Mad form, w1t11 -;re •t t1' tbe 

• Societ)' ana the autt>or. '?ermiss:o" to publish a p3pe• an ft/! may be reque$tOd from f·SAC.., 
P.O. Box410, St. Joseph, Michig1m49005. · 

The Societr is r.o~ r~s;:o.isable !o; :itarement~ or opin]ons advt.need In papers ·or discussions 
at its meetir.CJS. P'lpeiS h<J\'e net t~o .1ut>jected 10 th'! roviB\V process by ASAE cdi orial 
committees; therofctc. am 1101 to be r.ons1dcred as referc...>d. 



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 investmen t 
costs and annual operating costs are major components. It can be demon-
strated that multiple use of an on-farm grain system can redure bc•th 
operating and fixed costs on a per bushel basis. Use of traditional fixed 
and vari~ble cost analysis (corrmonly referred to a~ the DIRT! method) for 
eva1uating capital investment decisions has often been criticized (3, 4 
and 7). It has been demonstrated that such an approach docs not explain 
cash flow requirements, financing or income tax e ffects . 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, al lowing for comparir9n of investments .,.;ith 
different annua 1 fl O'r'/S of expenses and/or i ncomc .- This approach cons i rj­
ers such factors as interest rate and life of the loan, depreciation life 
and schedule chosen, marginal tax rate, eligibilHy for· investment tax 
credit, and effects of inflation on variable costs. 

A computer proqram (TELPLAN 3) that utilizes t he net present value 
capital budgeting a.r1roach has been available in several states for the 
past several years.~ It l1as been used to evaluate the per-~ushel a~ ~ ua1 
costs of f ·; ve on-farm grain cir.Ying and storage sys terns. Three t_vr-:s of 
drying syste111s are developed for ve.rious ·bushel ca r;.'1city f dCi lit ies : 
(l) deep in-bin, iow-temperat;..ii~e drying (with dry~r un'.ier a pe~foratcd 
floor), (2) bJtch in-bin, high-te:nperature drying (with dryer in the 
roof), and (3) portciblc batch~ high-temperature drying. Firsc, annual 

· costs for each syste~ are calculated, considering drying and storage of 
corn only. Next, simi1ar costs are calculated , assu1!1ing b0i:ii co:·n end 
soybeans are to be dric::d and stored, with soybean bushe ls constrctir:~c! :0 
the size of the smal":£c;t storage bin. Finally, suc h costs ar(: ca lcul nte'' 
under the addition~l .J. S5ump~ion tha'. wheat is air- dried and stored :;r:'...i~ 
fall iia;vest of the S.:\me mix of corn and soybeans assumed above, thi.1~ 
making dcuble use of the s c.me storaye cu.pacity. Under this finai scen?.-rio, 
the a.mciunt of-:/•.'haat handled is constrainc>d to one -half the size of t i1e 
smallest bin.~ Under the all-cor n and the corn-soybean scenario, th~ same 
total number of bushels flow through the systems. In the corn- soybeans­
whe~t case, the bushel flow is increased by the nur:1ber of bushels of 
•11heat. 

*The auth0rc; ~r-c1te fully ackno• . .,,lecl9e cnmmcnts .=ind s1i~9r.~:tior.s by 
Gerry Schwab, Otto Lce~er, Dan Gregg, Jeanette Barbour and Linda Wilkes . 

. !/For illu$tr;\tior. of the details of this approach, see referenc~s 
(1, 2, 4, 6, 7 and R) . 

.?/The reader i~ rt:for1· ~d to r eference (5) ar.cl Ap pendix B for more 
information on the TELPLAN system. 

l/This cissumpti0n is b;1:;cd on nbservations on rclutivc. si7.e of th.-? 
respective ~nterpri scc; o~ diversif ; cd farms . 
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It is e1nphasized thJt th'-: estimated costs of these sy:;terr.s snould be 
u;; ed only as re:ference~ fo!A co1r.rl\ri son bet\'1een systems---·:o-:.tc; per bushel 
c'ln vury co11•;idcrably, d2pcnding upon what features ar-e included in a sys­
tem, as ~ell as the ma~y variab~es re la ted to harvest conditions. 

lhis e:nalys~s is :i~t ~n ~:ended to deve1op definitive costs for on-farm 
grain drying a~d stora~e systems. Three primary objectives of this paper 
are: (l) to de:nonstrat.2 the advuntc.ges of a c~pitvl bud:..ieti ng c.p~roach 
over ·~raditio11d ·1 fixed and variab1e cost analy:.;is; (2) to illustrate use 
of the capHal bi.;dg~"ting arprouch tind major considerations in determining 
co~ts 0f alternative on-farm grain drying and storage systems; and (3) to 
illustrate hm·i unnual costs of on-:farm gruin systems are affected by multi­
p1e usage. 

The /l.nalysis 

Each of the five systems was designed with engineerin11 aspt-:ct·s in 
ii!ind. Appendix I\ sp.:cifies

4
-y1e components of each system and .);P.·r r esti ·~ 

mJted 1S'79 ·in':estment costs.- B2fore conciusions ccin be reached on choos­
i ;i~nne '. ysteni over another, it 1•Ji l1 Lie necessary not only to consider 
a(jnua 1 cos ts p2r bus he 1, but al so the different design of ..,~;.h s.ystem and 
hc1·1 it co1np l c:.11cn:s the ti:ital farrr. operation, including ldbor supply and 
.:rn tic i pa t~u ft1 LLr:-e growth. 

\•/hile recognizing that factors other than total annual costs are 
important in mEking investnents in grain drying and storage systems, it is 
now i mport~nt to turn tc development of consistent assumptions that allow 
fn1A sui::h C(~Sl ccmparisons. Cnc of the most important f;:ictor!; affecting 
var iii:., 1 e cost~. ·; s ~ner~JY re qui r~ments for· drying cm·n (in these cases 
aporo;.:i mu tcly iO points of moisturl~ ar(! removed). TablP. 1. c!f.'·1~·1ops the 
c.ssu:npt~ons used in calct.:l~t.ing per-oush.;1 energy ieq1rire:•,enc :.: , and Table 
2 prese:1ts tr.t: energy costs per busl1el for P.ach sy'.;te•n. It is note't!Orthy 
t:1at t~1~ greate~.t cor.trast ic; between System 1 (6.97¢/bu) and System 2 
( 13. 39¢/bu) . This dif f ei·ence ·is exp 1 a i ·1ed by noting that System 2 uses 
electric heat, wherea~ System l uses propane. It should also be noted that 
erh?l ' 9Y costs decr:::asc ..i.s rr.t.:ltiple grains a;e dried; i.e., it takes less 
dryi r.g for soybeans ar.d wheat thu.n for corn. Assumptions c:r.ncerning 
r"!pail's, lJbor 1Aequiri::m~nts and salvJge value var}' between systems, as 
presented in Table 3. 

A number. of assumptions do not vary betw~en systems. These in-
clude: (1) a ten-year planning horizon, (2) purchase du-ring August of the 
first year, (3) eligibility for ~he 10% investment tax credi t, (4) use of 
double-dt: ·:lining balance viith ·JdditiDnal first-year depreciati on {20%), 
(5) a 1.2t/bu fuel cost for operat ing associated equipment (such costs as 
those associated with ~se of a pickup truck for managemenl of the system), 
(6) a 30% 1:1arg'inal ta.x rate for the produce'!'", (7) a iO~~ - .1x?ua1 ~'J!::: ;;rounded 

.Ysyste:r.s 1, 4 arid 5 \'!ere designed by BNDZN at the University of 
Kentucky (9) . Systems 2 and 3 were designed vdth the aid of Michigan · 
industry persqnne1. 
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Per ~ushel Energy R!quirements of Alternative On-Farm Grain Drying and Storage Systems 

CORN l./fifeT~/ SOYBEANS 
iy;;e of System Pounds of K\..'H Elec- Ga llcns Pounds of K1.m Elec- Gallons · K~!H.ffiC: 

Moisture Water tricity Propane Moi!:ture Wa t~r tricity Propane 
ReC:uction Re;noved per Bu. per Bu. Rcd1Jction Rcmoved/S'J. per Ou. per (lu. 

Ueep In-Bfo (6,000 bu) 23-14% 6.56 .iscY .12~1 17-14% 2.05 .054 .040 

D~c p In-Cin (10 ,COO ~u) 23-lti% 6.56 2.160 _j_/ 17-1'1% 2.05 .900 _j_/ 

Bi!tch !n-Bin (30,000 bu) 25-15% 7 .50 .155 .130 17-14% 2.05 .046 .049 

Port~;~ l~ Batch ~ ::13, G·~O ':>u ) 25-153 ?.50 .215 .243 17-14% 2.05 .080 .066 

P~rtaole i3Jtch (53,000 b:.i ) 25-15% 7.50 .233 .2<13 17-14% 2.05 .080 .066 

Wheat is harvested at low moisture and only forced air is used du ring the storage period for conditioning. 

Electricity usages are estimates taken from reference fll). 

tricity 
per Bu. 

• 3?. 

.3l 

.16 

.15 

.09 

Per bushel energy re~:.iire~ents are calculat~d under the ~ssumpt;on it requires 1,800 BTU/lb. of water for deep-bin drying, 
2,200 BTU/lb. of wJter for batch in-bin dryir.g, and 3,000 STU/lb . of water for portable batch drying. 

This system utilizes an electric heet unit; ther!fore, it requires ~o propane gas. 

VJ 
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Tab le 2 

Direc:t Energy Costs Pl~ r Bushe l For /\ltern~'.t ive 
On-Farin Grain Drying and Storage Systemse./ 

Corn-
Type of System Corn.!Y' Soybcunsc/ 

ln-Bin (6,000 bu) $.0697 $.0529 

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

Co!"n-
Soybeans-
Wheat9' 

$.0483 

.0798 

Batch In-Bin (30,000 bu) .0919 .0699 .0611 

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

Portable Batch (53,000 bu) .1255 .0957 .0825 

Enr.!rgy c0sts are based on November 1979 mid -Michigan prices of 6.2¢ 
pe r K\·IH ..:ind 45.7c p2r gal lon of propane . 

Assumes system used to capacity with only corn; based en energy 
requirements for corn presented in Table I. 

Multiple grain systems are utilized as illustrated in Table 3; 
energy requi re!11ents are a weighted average based on the res pee ti ve 
aniGunt of each ty pe 91~ain (Table .3) and the associated energy 
requirements (Table 1). 



Table 3 

Assumptions en Reoairs , Lahor and S~lv~ge V31ue 
for Alternative On-Far~ Grain Drying and Storage Systems 

I Repairs~/ 

r 
Type cf System 

1) Deep In-Bin (G,000 bu.) 

?.) O~ep In-ein (10,0JO bu.) 

3) Batch In-Bin (30,000 bu.) 

4) Portable Batr:h (33, 0M hu.} 

5) Portable Batch (53 ,000 be.) 

Corri and 
Cor:i-

Soybeans 

$ 400 

600 

1,eoo 

2,GOO 

4,000 

-----------------~-----

Corn-
Soybeans-

Wheat 

$ 500 

720 

2,100 

3,000 

~.600 

-1 
Labor~/ 

Salvage V31u~/ 
~ ot I11itial 

$/I.Ju. Investment 

- -----------
$.021i 2)% 

.021j 'i.7 

.0?4 27 

.OJ~ 29 

.015 30 

-------
Yr<crair costs arc the presPnt v<iluc of th".! costs M 8r t h~ entir e ~0-yr:J r iwri0cJ . Th~y 

are dist i·i ~iutcd such lhat hi gher costs uccur ~ n 111tter )'P.M :i. A f.'t: iln r: <i l Ltlutfo:i : ate i s 
assumed fi) r rep J~ rs. I t i ~ a l so assu111 .~d tiia~ r erairs arc r:~cL::,sary fo r J<.;•.cc.i;1t..c .. 1 1!'it1iprnen t 
(Lr! .. • haulin g vehicl t>s in t hi .:. c; a!;e). 

LI 
-..'Systcris wit h t.r il nsport ai.:gers are C\Ssumed to handle· :.oo bu. /nr . 1hos12 wi!!1 t'J!Jckr.t 

e1 ~%tor:. ilcndl e 800 bu ./hr. Labor is r equ ired fer pl a cin ~1 grai n i n st0ra;i e , r·~1!:<J'.'·!11:_i 1:: 
a11d m.!nagerncr.t . M.ln ·'l<Jc:nent is assumed t o lc:!'< c tile s umt• nu;d,cr of hours ac; p l aci ng gn~ n i 11 
!'.. Lc·i· ;J ~ e. U .bor ch arges l>egir1 at ..,4 .00/hr. and ar P assumed t o inf l ate c t 6'{./yr . 

£1salv.-:9e •1alue ior these Sy$tef!l.> i s b<'sed on r ern~ i r.i1:9 Lscful l ire of the i.JJ:;· c 
comrone nt :> at t he End of ~O yea~ s . Items ·~?.:ch«:; hi n st r uc'.:1..r".! . f ~ 0or~ . rii'.:s, •'.:u:1cre1_r·. C!: r. 
c:: re as:; urned Lo J,Js t 20 yr:;,r s. 111ger s anc'. nthl:! r ino v111 g pi'.rts .:ire: JS S u .i't : J Lo l:1st it,; ~: ·: ·: 1 !. . 
1·hc <i ::t u~ l V "~ t.. o:: of th~ :.~·::: t e;n c.t t he end of J.O ye ars is infl .:ited hy E'.~/,v • . .::uc t:L· ' t!~ , ·~'i' .;r.:i 
cos t.$ of a rcpl::ir:cmt=-nt ~.ystem . 
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incre,Vie i 11 fu0l cos ts, (f\) <1n a1111 t•zi l nsur .: nce ch ar ge! nf l :b nf th~ inven­
t ury vai ue o f i nvestn~ ent , (~i) c;r, ::i.nn .:o :)re;oerty tax of i. 6% of th e inv:!n­
t0ry 1Jaluc of investfl12nt, :rnd (10) J ex annual r:o:r1 po:.mdcd ·jncrense in 
iriv1: stment cos t s of ne:\v ~r u in ~yste:ns (t t1is affects salvage value). An 
/\nri:.:u1Lur:1l St il b ili:: J ti on .ind Co 1 1 s~ rv.:it i on Service (ASCS) loan at 10.~% 
is assL1n:ecJ to cover t :1e ri12.xi 1n wn of 8S% cf the investment. The ~·err.ainder of 
t1H~ l oi11~ (15 ~; ) h i- i n.1 :1 ce rl t lirouc_;i1 cv11f1icrcial murkets dt u 13% interest 
rate. Th~ cornbined loan rat~ is 10.9% to be repaid over eight years. 

Ari assumption tha t r e lates closely tJ the interest ra~e on borrowed 
:;1cncy 1:; Ui:2 d ic.. courit r -1te used ir. the .. malysis . The discount rate r:an be 
thought of .:\:> the return the manager seeks en invested capital. For this 
r·~.:iscn, it. si1ould IH! set above t11e rate on borrowed 1nor.ey (10.9%). The 
disrour;t rate n1u:;t cover ris k of the ~nvestr:1ent, the time value of money, 
and oµpoi·tunity c o st~ ilsscciated \'lith investing in a more profitable 
enterprise;. Ti1e discount r rJ te a1 lcv1s for :1et present value co1nparisons of 
uneven flo•.vs of CJ$ 1. Undc:r the assumption that inve~tmc11t in .1 total 
grain ~YSH!:11 su1.. i1 as i:hose evaluut<.?d herein is a first-time investr:!ent, it 
si1oulu be coris 1dert~ d r i~ ky . For tl1 2se reasons, the oefori:~-tax discount 
ra t~ \·tas cJS '.;umed t11 tie 17% (c:r. after-tax rate of 127~) . 

An addi t ional a d~ ~ntag~ of the capital budgeting approach over tra­
l.!i1 ·: onu1 fixed c:nd Viil' i c.bl e cost anaiysis concerns inflation of the Mr~ua1 
r:..: '~ t.orn o;:;·~ r ;::t ion ch ar ge . ~·J hcrea-; the traditioi1al analysis ass1.:m :~s this 
ch ar g~ t o be const0nt, the capital buJgeting approa~h allows such charges 
ti) inr .Uil. <:: i)1;nugh time. ln this r:ase, costs of co.11;n r::rci~l dryin9 (lrtd 
s t u J '~ ~~ a ~ t..e rna ti vcs ue .:.ssumed to i ncreas~ at an an nu a 1 rate of 6%. The 
c0n;p1.11:er .nvd <-: 1 ractors tl1is ·int? t:1e annual cnsts of the 011-f~rm system~ 
sine ~ it repr~sen ts a cost s avings ~Y avoiding the 6% anruJl co~90unded 
inf~ il tion o f costs associat~~ with conm1~rcial drying and storage.~ 

Results 

Th~ an nual present value for total, variable and fixed costs associ­
atec! vlith c. ;.~ch systPrn appears in Table 4. The least expensive system per 
oush1::1 is ti : ~ 30,000-t)Usl1el batch in··bin d1·ying and :;tcrage facility. 
Des~i -~e t1J1.~ fact that System 1 has a f;xc:d r:ost of app~oxfa;ately 4Ubu more 
ti1,tn SysL.:;;,1 2, S~ 1ste111 i i!; less costly (by 5¢/bu in the: a"il cor11 case). 
T ~i:s c ;; ;1 Le r:xplained by the h1gher variabie costs associat~d with Systi=m 2 
\•tlli<:h r t:quirc::s more expensive e·lectrical energy for drying purposes. Com­
parison cf th~se two syste~s. using traditional fixed and varidble cost 
analysis, results in~/ust the opposite ranking, i.e.~ Syste.m 2 is less 
costly than System 1 . ~ 

---------· ----
.?./Appendix B i11cludes the input form for TELPLAN 3 with assumptions 

for System 5 (53,000 bushels of corn) . 

21see Appendix C for this analysis. 



Tab1e 4 

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

j I 

I I /\nnual Costs 
I r Present I Present Value Present i 

I Initial Value Variable Value 
Bushels of Grain Capital Fixed Cost Cost Total 

: ~andled 2er Year Investment per bu. pP.r bu. Cost (TC) 
Type of System ITorrilsoybeans 1 Wheat per bu~ (% of TC) (% of TC) per bu. 

I I --·- - -t-
I 

! 
COR~ 

1) Deep In-Bin (6,000 bu.) 6,000 $2 .92 $.2053(58) $.1475(42) $.35~8 
2) Dee p T!1 ··3in (10,000 bu.) 10,000 2. 42 .1664(41) .2364(39) .4028 
3) Batch In-Bin (30,000 bu.) 30,000 1.80 .1265(42) .1778(58) .3043 
4) Portable Batch (33,000 bu.) 33,000 2.34 .1655(44) .2099(56) .3755 
5} Portab le E0tch ~53,000 bu.) 53,001) 1. 86 .1253(37) .2170(63) .3423 

' COR. '-SOYBEANS I 

l} Dee:p In-Bin ( 6 ' 000 lJ u . ) 3, 900 I 2,100 $2. 92 $.2053(62) $.1240(38) $.3293 
2) 0~00 In-3in (10.000 bu.) 5 ,ooo I 5,000 

I 
2. 42 .1664(48) .1820(52) .3484 

3) !3atch In-~1in (10, 000 bti.) 20 ,ooo I 10,000 1. .::.0 .1265(46) .14 71 ( 54) .2736 
4) Port~ble B~tch (33,000 bu.) 22 ,000 . 11,000 I 2.34 .1656(49) .1746(51) .3402 
5) Pona0le 8atc f1 (53,000 bu.) 35 ,3341 17,666 I 1. 86 .1253( '12) .1754(58) .3007 

I I 
! I CORN-SOYBEANS-WHEAT 

I 

I 1) Deen In-3in (G,OOG bu.) 3 o;io i 2,l OQ I $"' -r $.1760(60) $.1180(40) $.2940 •. l · I 1,000 : l.::>U 
2) O~ep In-Bin (10,000 bu.) 5 ~000 : 5.000 2, 500 ! I.A I .1332(45) .1607(55) .2939 
3) B~ t c h Tn··Bin ( ~ o, coo bu.) 20 ,000 I 10,000 5 ,ouo I l. 54 I .1084(45) .1349(55) .2433 
4 i Portahlt> Batc:h {33,000 bu.) 1 z2 .ooa I 11,000 5 ,500 I 2. 00 I . ] 369 ( 47) .1571(53) .2940 
5) Portable Batch (53,000 bu.) i 35,334 17,665 9 ,ooo I 1.39 .1071 ( 40) .1569(60) .2641 

l I 
I 

-'-

L 



8 

Th'~ dif' f ·2n~nce in ran !nn(j :10U:d abo vi:: can be explri i ried by the fact 
t hat t~1 e iriil.i c. 1 o c~r - busli2l invest.11en t cG s ts rcr System .1. :~ ·: · 2 11 ·i9~~er · thdn 
for System;.~ vnrl by the f act thnt fixei:l ,:i n.J v3rici.ble cost Mo <:lysis does not 
coilsider tl1t"~ ti i nt~ value of n~oney or tl1e t: SS'Jmed ir.fldtio'.1 rat<:! en energy 
costs as v;:-:1 ·1 .:i~ or. other cp :2 r·at: ·ing costs . Al.:o 11cg ·1ected drt: any inco111e 
ta.x C8risequenc% associated v1ith th r?. capital i nv estment . The capital 
ln1d~~2t"ing '1~proach ·includes suc h l'.::ctcrs :n tr.c Jnal ysis , prov1d~r.g a more 
cornµ ·1 ete evaluation of the a iter(W.t i ve i nv2stments than U:at produced by 
the tr·,HJ ·i L10nal r'ixcu urHi .,i .. wiubh! cost unu ·lysis . 

I\ slJMp ·: ontrast is app.:irc~nt bei:vic~n System 3 (batch in-b'in, 30,000 
bushe ls) and System 4 (portab1e batch, 33 ,000 bushe1s). Table 4 reveals 
that col:.:.il costs i)f Syst e: 111 3 tire 30 . 4 :~itfbu versus 37 .55,j;/b L' {or System 4 in 
th~ all -corn eds~: . Although cap .'lc ity i ~ vP..ry similar , Table 4 also reveals 
thet t he inv~strn~nl costs p·2r bushel are $1.30 for System 3 and $2 .34 for 
Sys1:~:n 4 . The differences can be accounted for by r.ot ir.g that System 4 has 
a pit v1ith buc!<cL clr= v'1to r (h:g) , v1et hol uing tJ ·in ar,d oortc.ule b.:itch dryer. 
System 3 l1as a 1ess expensive in-roof dryer and utilizes a tra nsport auger 
for gr.:i in hand .!i ng . Although System 4 is more costly, fe-:itu r es such as 
lr10i'8 1·unicJ h.rnr.iinq and drying of gra ir,, l es s ·1abor requi~·einent s and more 
fle.x1b11i1:y fur foi:ure e:xpa!lsian rr.~y rr:uke it the prefer red system for SOille 
f arliis . 

R e s u 1 '.: s i 11 Ta ii 1 c 4 a 1 s o i r: d i c ate t h 2 n du c t i on i n p '~ r - bu s he 1 costs 
llS~>oci 11::1::J ·1:-: ·th r;it,l Liplt: - ·_~r;;.i n us uge . Gy going from al 1 corn to J. c0r r"1-
sc.yi~·.~c:ri .:0.: 1 ~' i n .:itio1 , pe1·- !)ushel cos t~ decr·0ase fror;1 .:i rJi1ye of :~.3¢ (Sys­
t2rn 1) t:·i s.11.:. (S ~1 :;J. :~rn 2) . The dec1·Nse is acc ou nted for by the decline in 
var1tiblu c •.:i<; t. ·~ r.-:; ~. ocie:t :~ d 'tl'it:IJ l ess erH:rgy t'equirements r'or drying soy­
hc(J.ns . 1-ur~ilc~r c~·s 0: decrc~._. :;es f ot r.he sariie storage nrca are apra1~ent v1h en 
\•/11 ea.t: ~s st<Ycri for a ~O ! i p~r:: of rnoni:hs ar.d move d · out t·dore the full 
h~r·1est ano stor.:1uc of corr, und soybeans . This indicates the potential fer 
dr:crP. l1sin9 co :. t~. , since ::hese cxJniplcs r..ssume re1at~vely snnll amounts of 
wl1aat are stored . Tne savings must be considered against t~e disadvantage 
of rno v i ng vihe.:i i: ou l : n the f .:! 11 a11d moving otlier grains out prior to wheat 
h c.1· 'J ~ s t . 

One of the p;i'.n.:J.ry ad v'.int:iges of a cca1puter model such as TEL PLAN 3 is 
t :1r= case \1lti1 ·,..;h :1ch the decision ma'<C!r can test the sr=nsii:ivity of certain 
a~:s11onpi: 1•.>ns . 8y chJng ·i r g on 'ly one \'<triable and le:i v ~ng the cth2rs intact, 
it is pos:.;ible to cli::t..::r1!line tile inrpact of th at var ·;able on annual costs. 
Tab .la 5 ~r~d·;cates sersi tivity tests o:i sev~ral variab1es for System 5 
( usi~ g ~3 ,000 bushels of corn as the benchmerk) . 

Prev~cus disc ussion of an .:ip ~·rcpl·iate level for the after-tax dis­
count rate indicated that the rat~ shouirl cover risks and other factors. 
I f we assume t he manager is experienced, the risk 3$SOciated with an on­
farm d1·ying a11d storage system •1muld c"il:•inish. vJith reduced risk, the 
discount rate should be reduced. Table 5 indicates that reduction of the 
3.fter-tax 'Jiscount rate f1·0~11 12% -::c 9% has l"ittle impact on System 5, i.e., 
a • 7Ubu rP.ducti on in tot a 1 a:inua l costs. On the other hand, a decrease of 
30% i~ the before-tax interest rJte on Gorro~ed money apoears to have a 
greater impact on the costs of this systsm, i.e., a 1.94~/bu r2duction in 
total annual costs. 
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Table 5 

Sensitivity Analjsis on System 5--Portable Batch Dryer--
53,000 Bushels of Corn 

Changes Made Annual Total Costs Changes From 

(¢/bu) ( ¢/uu) 

Base Run 34.23¢ 

After-Tax Discount 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 Energy 
Increased From 10% to 15% 39.58 +5.38 

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

Base 

Tab 1 e 5 a 1 so i 11 ustrates the importance of assurPpt ·i ans corrcetit i ng 
energy costs. By assuming energy costs will increase at a 15% a~nu~ l rale 
rather than a 10% rate, the annual costs of System 5 increase hy 5 .38¢/~u . 
The final item in Table 5 demonstrates the sensi tiv ity of assw;;~tior1s 
concerning alternatives to on-farm grain drying and storaqc. This a~~lv­
sis ha~. assumed that variable cost items associated \.,.ith on- .f :Jrm sy~i.t~ 'i! S 
will increase. If the decision maker rloes not allow for similar increases 
in costs of comnercial drying and storage, the on-fu!' 1~1 system \<f ill c:ppC!ar 
to be less profitable. f.', s Table 5 indicates, by 111.Jki nj t:he un ·i~!<ely 
assumption that corm1ercial drying and storage costs do not increase (in 
lieu of the assumption that they increase at an annuul rote of 6%), th2 
annual cost of System 5 increases by 11.58¢/bu. 

Finally, any decision to invest in an on-farm drying and st•)t'age 
system should take inco account the costs of commercial drying and stu1·2ge 
as \I/ell as t'1e returns associated 11.:ith any partic1;lc.:r rJ:;--farm <;ystern. 
Current (1979 ) commt=:rcia l drying ancJ str)ragc cosls in th0 ~iid -Micll~gcin 
area (excluding shrin kage charges) appe:ar to be approximatP!y 1. 5¢ per 
poinL of mo ·isture removed in a bushel of corn and 12i/iJU to hold corn until 
January (post-January storage charg2s are 2.Si/bu/month). Th2se costs sum 
to 37¢/bu if corn is he.lrJ until the end of April. Isolated cases indicat~ 
these costs may even be h~gher. Compared with thE~ annual tot.al costs 
as::;oci ated with the on- ·;: ar ·n systems considered herein, these cos ts c.re 
rel atively ciose. Co:r1pariscn of the r e sul ts from the traditional fixed and 
var iable cost ariu.lysis {App2ndix C) is no t as reassuring. 



10 

It is <.llsc important Lo re cognize that returns niay difl"cr ftC!il one 
systP.m ~o the next . Redt iced h~rvest ·iosses can he an ;,;ircn ... int retlffn 
com; on.;11t. ;; more c: cst ly or.-farm syc;tefll rnay speed harvest ar.d <' ~d;1ce 
h.:.rvest losses cno11g~1 tc offset tne ad d itional cost when it is com;~arcd 
·11itll il sy.,;tcrn thdt slo;·:~ harvest due to an ineffici ent drying 111et~llcd . 
Ott1er returns l:o bP. ccnsid r: red inchidi;: scas.onJl price movernt::it:;; flexi­
b i1 it y ·i :1 11w. r k t: t op ti on s ~ fl n d e 1 i in i n ~ t i on of 1 on g '"a it s 'in l i n es .1 t lo ca l 
ch~vJtors duri119 hirvr.~t:. TCLPLl\tl 3 allm·1s for cunsidr:ra~ion of such ccst 
sa~~ngs (Input line 02) . 

.Summ ary 

Thes e results present a consistent methodology for evaluating major 
i n·12s t1aer.t. cl cc is i one; suc:h as \':hether to <1cqt.:i re an on-farm gra ·in- drying ~. nd 
sto t a~.e s~1s~ ei11 . The analysis dc!111 onstr<1ted the nnjor factors thilt influ­
cnc2 th~ costs of st.1ci1 on-farm 0rain syste1ns . Reduction in per-bushel 
unnl!Jl tot;1l CO$tS \'! ·:is a:::hieved by going from all corn to ·the l!a1:d1 ing of 
m!iltip~e 9r.::i11s, or by ; r.;1kill~ double us1~ of the :;~me storcqc within one 
crop y~.:ir. T:1is papE:'r' i1J5 als0 displayed that results r.1ay differ when 
us ·in ~J !:r.?~itional 7ixcrl J11.j 'c riablP cos t l"1n.:.iysis versus the me.re dynamic 
r.:<JJJ!L11 bud<Jctin~1 opprc:.:!cll (i.e . , different ranking of investment alternil­
i:1·1r.?s :an nccur). Final:.1-. c!ie vulue of a r.ornputer model (such as TEL­
l;i.NI ::.) in perforini119 t:1i<; type of tlnQ.lysis and allo•:1ing for sensitivity 
t\:st should not be ovcrloob": r.~ . 
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APPEN D IX A 
Eslillh1 Lcd 19/9 Inves t111ent Costs for 

Five On-Farm Grain Dry ing ~n d Storage Systems 

I. DE E? IN-BIN LOW TE~PERATURE DRYING AND STORAGE SYSTEM* 
(6,000 bi.lshels) 

Estimated 1979 Investment Costs 

Moisture Tester 
Grnin Cieaner 
Drying Bin (2,100 bu storage capacity) 

Bir Structure 
Perf orat ~ d Floor 
Unloading Auger and Motor 
Sw~ep Auger and Motor 
C0ncrete Foundation a~d Misc . 
In-Floer Dryer (10 HP ~ith heater) 
Gi·a in Spreclder 

Storage Bin (3,900 bu storage capacity) 
Gin Structure 
Unloading Auger and Motor 
Sw2ep Auger and Motor 
Aerati0n Sub-Floor 
Aera t ion Fan (.25 HP) 
Concrete Foundation and Mi sc. 
Gr-ain Spreoder 

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

$2 , 100.00 
1,375.00 

763.00 
383.00 
793.00 

2,100.00 
350 .00 

$7 ,864. 00-

$2,500.00 
515.00 
439 .00 
320.00 
469.00 
775.00 
350 .00 

$5 ,368.00 

$ 350.00 
550.00 

$ 7,864.00 

$ 5,368.00 
1,375.00 
2,000.00 

ID ,501.00 

*I~iti~l moisture content of grain is limited to 24% or less with this type 
of system. 

•. 
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II. DEEP IN-BIN STORAGE LOW TEMPERATURE DRYING AND STORAGE SYSTEM* 
(10,000 busheis) 

Estimated i979 Investment Costs 

Moisture Tester 
Grain Cleaner 
6" Transport Auger 
Grain Spreader 
Grain Bins (two-capacity of each is 

27' diameter by 11' ht. Bin 
False Floor 
Bin Sweep and Unloading Auger 
10 HP, 1.5 cfm Fan 
Heater Unit 

5,000 bu.) 

$ 250.00 
550.00 

1,800.00 
350.00 

Fan to Bin Transition 
Erection Costs 
Electrical Work Costs 

Stirrer Unit for One Bin 
Estimated Total Investment 

$3 ,610 .00 
1,152.00 

700.00 
1,500.00 

500.00 
167.00 

1,100.00 
500.00 

$9,229.00 x 2 = $18,458.00 
2,800.00 

$24,208.00 

*Initial moisture content of grain limited to 24% or less when using this 
type of system. 

III. BATCH IN-~iN HIGH TEMPERATURE DRYING AND STORAGE SYSTEM 
(30,000 bushels) 

Estimated 1979 Investment Costs 

Moisture Tester 
Grain Cleaner 
611 Transport Auger (2 @ $2,860.00) 
1,800 bu. Wet Holding Bin 
Drying Bin (10,00Q bu. storage ca~acity) 

27' diameter by 21'4" ht. Bin 
(includes drying unit in roof, 
false floor, bin sweep and 
unloadi~g auger) 

Erection Costs 
Electrical Work Costs , 

Storage Bin (20,000 bu. storage capacity) 
42' diameter by 2G'O" ht. Bin 
Bin Sweep and Unloading Auger 
1.5 HP, .1 cfm F3.n 
Fan to Bin Transition 
Thermocouples 11 Erection Costs-
Electrical Work Costs 

Estimated Total Investment 

.!/Aeration surface is built in t o founda ti on. 

$21,875.00 

2,200.00 
1,000.00 

$25,-075~ 

$ 9,800.00 
l, 100 .00 

481. 00 
143.00 

1,000 .00 
4,'100.00 
2,000 .00 

Sl8,92Ll .06 

$ 350.00 
550.00 

5,720.00 
3,450.00 

$25,075.00 

srn, 924 .co 
$54 ,069. 00 
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IV. PORTABL.E l3J\TCH HIGH TEMPCRATIJRE OP.YING AND STORAGE SYSTEM 
(33,000 bushe ls) 

Estimated 1979 Jnvest~ent Costs 

Moisture Tester 
Grain Cl ear.er 
Grain Bins (three-capacity cf 11,000 bu. 

Sin Structure 
~rration Fan (.75 HP) 
Unloading Auger and Motors 
Sweep Augers ~nd Motors 
Concrete Foundation 
Aeration Swb-Floor 
Grain Spreaders 

Pit (Structure and Auger) 

each) 
$5,200.00 

4Gn.oo 
. 745.00 
563.00 
548.00 
406.CO 
350.00 

_$.~8-,~28~0. 00 

f3ucket Elevator (Leg Downspouts, Motors, etc.) 
Portable Dryer (400 bu./hr.) 
Wet Holding Bin (812 bu.) 
Surge Bin (iOO bu.) 
Construction and Wiring 
Misce llaneous 
Estimated Total Inves tment 

x 3 

s 350. 00 
550.00 

= $24,840.00 
G,184.00 

ll ,839 .00 
13,5JO.OO 
1,227.00 
l, 12"~ .00 
8, 539 .00 
4,000.00 

$17-:T54. co 

V. PORTABLE BATCH HIGH TEMPERA TURE DRYING AND STORAGE SYSTEM 
(53,000 ::iushels) 

Estimated 1979 Investment Costs 

Moisture Tester 
Grain Cleaner 
Grain Bins (three-capacity of 17,666 bu. 

Gin Structure 
Aeration Fan (.75 HP) 
Unloadi~q Augers and ~otors (1 HP) 
Sw~e p Augers and Motors (1 HP) 
Concrete Foundation 
Aeration Sub-Floor 
Grain Spreaders 

Pit (Structure and Auger) 

each) 
$ 8,334.00 

467 .00 
875 .00 
794.00 
898.00 
467 .00 . 
350.00 

$12,185.00 

Bucket E1evator (Leg Downspouts, Moto~s, etc.) 
Portable Dryer (400 bu./hr . ) 
Wet Holding Sin (812 bu . ) 
Surge Bin (100 bu . ) 
Construction and Wiring 
Center Building (660 sq. ft.) 
Miscellaneous 
Estimated Total Investment 

x 3 

$ 350.00 
550.00 

= $36,555.00 
6,084.00 

11,839 .00 
18,500 .00 
1,227.00 
1,124.00 

10,680.00 
6,600.00 
5,000.00 

$98,509.00 
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APPENDIX B 
Procram No: 03 

-----""----~-:Fo rm No: 3 
-~---~---~~~~ Sys t cm : ____ .,_.:_r:_t:_c.11-_T_c_1;_; .... E __ _ 

l'llONE 

CUSTOM Hir..E 

NOVEMBER 13, 1979 
---------~~~ 

o!: capital to ~cduc0 or el:l.min3!:e costs includin;; 
leasing, or to generate new :i.ncome . 

ADJUSTED 
AN/\LYSJS 

S~c_t·i_<?~-So~ts Rec.lucin~ ~~~t'l Hire 01· T.0::>~~in , ! )_ Or Jnco:.ic Pn•dt•cinz._1!1fo1·r,1~t·i.on, 
JfR. 1 oo -sn:=.::.._:::: .,;-·---nu;;-iw:r:ibvi--:W-va/ue.d .to 

l~. Cost r:nvin~i::; (or income pro<lui:etl) 01. IQ 3 .: • 2 ~-l do b1u!af;o.-·C! . .yC!:'!_.C!!l..0 C.l} ·!> .(6 :_ 
per unit* for a certain class of A I 
expcn!>c~s (or i.ncor.1c) . }~or cx:tmpl0, 
custom rate per unit ($) 

PER i 00 BU.--~ T.t -iA p.:.i6.6 .i..1).f.<!.. ,to ~c.c.c•w·•.J.: 0 D! &a.'I. o.U1.e/t ·'i.{!fu~ .. f:.,~ .t.c 2a, Cost savings (or inco:--1~ prcduccct) 02. ·l·g_ P. [!A• 
per unit~' for a second clnss or ··- - ci'LU,(: r..g w:d .~ .. t u.'Vi.iig fjltcvtlt 

,{,n. ;t/i.,.i...o Llne.. expe~s~s (or inco~c). For exnmplc, 
.iddi.tivnal per unit ;:nnual J.oi:;i;c!'l 

a!3sociatcd \;ith custor.1 hire ( $ ) THEJ<.E .6..RE 530-.:_200 BU . UNTTS = 

3n.. 

b. 

Normal num~cr. of un5.ts>': per year 
on which costs will Le reduced 
(or :i.ncor:ic r,cP.c>:.<1tcd). 
Percecc of units* indicated in 
Linc 3a that will be r?.bsorhc,l by 
investment in the year o! purchnsc . 

Sc><!S!S:!1 TI. Inv0stme nt Jnforr:int:i.on . 

l 1a. Total dollar cost includinr. un­
dcpreciatcd balance of trndc-in 
i t(·;,1s . 

b. Pc~ccntacc undcprccintcd value 

5a. 

o f trade-in it.i!n.n is of total cost:. . 

If a used i~cn enter estinntc<l 
n~w coi;t of j tC'rn. If nc·,, i te:ri 
enter sarnc value cntcr~d in Linc ~a. 

h. Yc.1rg pL:m to u:.n the inv (!st :r. ~~nt. 

IQ _q _q} -~ ~ l -~ .; ~1 
/". 0 

OJ . 

04 . lo ~ ~ §_ g_ ~-I ~- ~ . 1 
f. . e I 

05. 

53,COO BU . 

,~ lt is very_ i;::;)ortnnt: to be co;i:>~ Stt!n ·~ :i.n you r U!lits. (for e:·:?.mplc , if the custom n tl(· 

ii; :. tated nn acn::. <l.ll tile vlhcr u nit !: :n·c :i}.so to be st;-l tc:cl i n ;i~;n·s). 
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6Q. Der~cci u~io~ y cnrG 

b . ~ :-i.J.v 11u c perce nt 
06. I! OJI [1~~1~ ~j 

A 1 8 C -D1 E1 

c . l '. .=.n tl i of pm·chn cc (Ol=Jan, •••• , 
l ~:-: JJc c. ) • 

<l . D·::p!·ec:i n\:.i o r. t y pe ( O=-~Ji avc model 
cliou~; c !.H.~ s·~ <.!.0pr,~ ci nt ion 1:1c th0tl 
to u~l' ; l= ~ ~ i; rn ir :!lt li t: c: ; ;.?:::=J trnight 
line: \.:5.th ndcl i tio:i~l 20;,; ; 3·-=Double 
d .,! d in c '\Jal :->J~ <: <' ; l1 =Do 11ll .1.1 : <k clin•;-! 
b~>..l.['.n ce wi th n<ld.i tionnl 20~ ; 5=1. 5 
<i ''c: l i n e u u 1.ance ; (;=-:J. . '.) d 0.cline 
ualcu1ce wit,h ad.d i t i on a l 20;~ ; '(=Swn­
o.f-cl i r, i ts ; IJ=<> \;;.:-of -cligi t; ~ with 
nddi tio~al 20;~ ). 

e. Doe :, invcr;t11c nt CJ.U L'.lify for in­
ve :->tincnt credit (O=no; l=yes). 

'(a, Pcl·cent of t.oto.l cost ( ir.put 
line l1u.) borrmrc.•cl. 

O'(. I~- Q_ g_lg_ ~1~ Q_ • ~ 
A 8 C · 

b, ncpnyr:l!!ni: pc:riod of lor.n··Y<~ r:.rn 

c. furnuu.:L re.t.c of interest 011 lor.n(~n 

60.. 

u. 

9a. 

b. 

lOn. 

lln. 

700 EU. 
01.1. jl 2 • §.. s lg_~ . 2 ~ 

A 8 

x 
Pc:;: i10ur f ue l cost of operating 
invcr~ t; ;:: c:nt i H < ( $ ) 
Pc:. hourX f ul.!l ca s t o f operating 
usr;ociHted cq_uj ;J : ::cnt 'it-:~ ( $) 

PEi< 100 BU. 
P0 :i.· hour:< labor co:-:t of opcrntj nr, 
i?wc:.;tr::ent f.: iwsoci1~tctl cquipme.1t. 
P ..:: r hourX cost of S\!pp}:i. e:; of 
opc1·ai.:i.ng inYe:>trncnt. &. associated 
c::;.uipi::ent. 

09. lg- 1 . 2. Q.1~ Q.. • Q. ~ 
A 8 

Hcptl in; cozts cf inve::> tL"ic!1t: Enter 10. 
estimated rep~irs costs over perioi 
o"'." use in tod ny 's dollars (<:i:nount 
r.ms t e:xccP.d :!; <'.')) p_r~ enter typc·:-HH+ of 
r::a<-:ilir.c to have ~cd.:-! l C$tir1ate rc-
pai rn co::; ts. 'l'~' p<::! s of m:icbin1~s nre: 
l=tru~tor..;; 2=Self-P. Combine, Sclf-
P. For::!. i:; ·~ harve:.tcr, Hot::i~·.v Cutt.~r; 

3=Pull type co:i1'inc. Pull tyyie for-
c.r:,e harYcster, Flail hc..r·;-c ~ tcr; 4= 
S~l~-P. zvnther, Self-U.L. Wagon, Side 
D. Ha%c; 5=Fcrtiliz.c::- equip; G:·=Pot.utc 
hnrvc::;"..cr, Sug ; r beet hr..r-1e:ster, P'l'O 
Bnilc:r; "j:::.'l'ill:..;~c :.ools, Mo·wci·; 5== 
~lecdi:1g equip; :: 00:-:l spr::i.ycr:.:;; ?=truck; 
10'-"/d ::- 1.iln.!;t ~.>proyer. 

1 WHT = 7 00 BU.i-
?lumber of uni ts* hand.led !Jer hou~x ll. jQ_ 0 Q_ } • Q_ ~ 

---------------~--------~~----* He fer to i'•~gc: l 
See inctruction~ for !'rogr<tra 03, Fo::-t! 3 fci: suggested gu:idelines. 

ADJ.U!)'J.'E !> 
f\l': ALY~-;J~; 

If you cc.nnot ~ind )'our I:l<?c!Jil i c in the: l i!>t.: try to l:iatch to a ::ie.chine 
$imilur or enter e5ti1:-:rtte of rc: ;w i rs co~tr:;. 

x Hour:; nrc ucc>d n~ u r::1!1..1.~H.re for t·z~rc~ ~.i.r;g co~ts in linen 8a,8t,9a,9b nnd as 
co~:vcrzior. fnctor :i.::-. lint? 11. Yo;.;. cr..u ur.r. n d ·i.ffct·e:nt mN1.sure c-.:; long o.s 'J 
u~e con~isLent in these 
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;~u" I 

True bracket in ycnr of purchn.::;c. 
True brnckct for fir~t 1/2 years 
of inv~stment. 
Tax ·brncket for ln5t 1/2 years 
of invest:ncnt. 
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Desired pcrcentaGc discount r3te 
of return on ir.vestment for first 
1/2 years of investment. 

b. Desired pcrcentn~c rate o~ re­
turn on inv.::~tment fo:- last 
i/2 ~·cars of invcstreent. 

c. Additionnl debt lo~'..d ( annunl 
principal t.e int,crc~t payment 
in _!.ho.ll;~-J](l:> of' doll~rn) that 
the current bu::;).n ~:. s cnn with­
s'te.nd. 

lite.. M;sm°"pti·:>n V?.lu.e dct:irccl 
b. J\sstL11;.:i; i en code 

15a. Ass~tmption va:.uc desired 
b. Asst<n.ption c:icie 

J.6a. II s !"> u:,~:r:;~-. :i. cm value desired 
b. }!;st'-:. :ption code 

17n. A: · s u:.l})' .• -5. on va l'Lv..: desired. 
b. Assu;n;it ion cede 

18a. Jl.ss'J1~1)tion Yflllle desire:! 
b. Assumption cod.c! 

l9a. Assum:)t:i on VP.luc dc~ircd 
'b. Asstintpt ion co cl.~ 

20a. f,~ !rnrr.pt icn Yalue dccired 
b. Assurnpticn code 

----------

12. 

ll1. 10 ], • ,- --
A 

1 r. pl~- . _,. 
Ii 

16. 11 Q_ • 
A 

17. lg_~ • 
A 

18. jQ_ ~ . 
I A 

19. lg_ 1 . . 
A 

20. [Q. Q_ • 
A 

~-I~-~- ! 
I 8 

0 Ip_ ?_I 
. 6 

Q. Io s . 
I. ·9·· -I 

f!.1 g_ .8.1 
8 

0 I 0 91 -, ·- -1 
B 

6 I , 0 1 

-- I =-'- -~ 
8 I 

g_ I g_ P..! 
8 

.ADJUSTED 
A.~ALY8IS 

AU .. ow.~ f,01t bite o.i~ - e. v<'.H 
amt e. :p_,,0.~ . -··-- ·------ .;. 
6.0% a nr: u ·:tf.. .(. ~1 ('./t c.a. ,~ e 
-<.11 r .. ::.· .\ .t: .. ~ o 6 c.o m1:C'Ji.C-i a 1: 

-6 .to 1~a.9 c. a;!?°-e1~y-< Hg~--

10% .'.lY!IW.01 ln~/t. <! CvS <! 
-i.H e..n,"./tEJ ~f n1:s'<:.s:---- -· 

8~ (1_; :i1(t(l,C. -i.ne-•tcc~ ~ e. .{.i I 

1t<;~ec.c.v..1:1e.vtr.C!'o;sn-n·5--

!> tj-6.tem. 

1~ .Ci i:; L!.l<anc::_c::__ rJ ~f3 ~':.f1J:. .~- - -

16% r-1 .'tnp~~lj ~o.x. 

xx Sec insi:.ructicns for Progrnra 03, For1.1 ;, on !:u..: to \..'~(~ 1..hi!; nection . 
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APPENDIX C 

Fixed und Variab .le Costs /\11alJs is o~i Syste;ns 1 i;nd 2 

Use of Corn Q.t.:!1L 

Investment Costs 
Salvage Value ut the End of 10 Years 
Bcfor~-Tax Interest Charge 
Repui rs 
Prop<!rty Taxes (% of avei·age inves tme nt) 
Ins1wance (5~ of dverage investment) 

Vari ab le Costs Items 
Di rect Energy (drying) 
Indirect Energy (use of pickup truck) 
Maini:;.;11ance Cnei"0.i' (15;, of ubo v r~ } 
Lal.Jar 

Total Variable Costs 

Sys tr-:m 1 
_(§_,gg~~ 

$i7,507 
s 4,377 

17% 
$ 400 

1.6% 
1% 

¢/Bu. 
6.97¢ 
1.20 
1.23 
2.40 

11-:-86¢ 

Calculation of Fi xed Costs 

Sys terr. 1 ( 6, 000 13~J ._,_) __ 

Dcp1P.c iation 17,507-4,377 -----f(J _______ -- ~l ,3i3 
24,208-6,536 --nr-----

Interest 17,507+tl,377 .17 1,860 24,20?_±_6,53§_ x _____ 2 ___ x ·- 2 

Re pa i i·s 400-:10 = 40 600110 

Property Taxes 17 ,507~~37[ x .016 = 175 _?4 ,20§±.§.i5~- x 
2 '2. 

Insuranc~ 
17.507+4,377 x .01 109 24 2208+6!536 x 

2 2 

Total -~3 ,497 

Per Bt.: shel /\nnua 1 Fixed Costs 53.28¢ 
Per Bushel Annua l Variable Costs 11.80¢ 

Total Pei~ Bushel Annual Costs 70.08¢ 

Sy£tcm 2 
(10,QOO Bu.) 

$24 ,208 
$ G,536 

17% 
$ 600 

1.6% 
1% 

¢/Gu. 
13. 39¢ 

1.20 - - ( I-. L 

= $1,767 

.17 = 2,613 

- 60 

.016 = 246 

.01 = 154 

$4 ,840 

43.40¢ 
19 . 18t 
6/-:58¢ 

These estimates compare with capital budge t ing estimates as follows: 
System 1 70.08~/Su. Vs. 35.28¢/Bu. 
System 2 67.58¢/Bu. Vs. 40.28¢/Bu. 

Fixed and vcriable costs amilysis sugge~t S.vstem 2 i~ 2.5¢/!3u. cheaper than 
System 1. The more realistic cap ~tu. 1 budgeting approCicn suggests System 1 
is 5¢/Bu. cheaper than System 2. 


