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ABSTRACT

The‘major objective'of.thisvthesis was to determine the
economic feaéibility of grain storage for therconsumef of grainnr The
‘ dgcision to,pdrchaée storage facilities requires a long term commitment
of:capifalg_.lt is thereforevimportant that the costs and returns of the
‘ﬂﬁﬁaniquswsponage%al;ermatives.begﬁérefully~evalgatedTbeforgjthe |

 .investment is made.

Investment costs were developed to determine the breakeven
ownership cost df storage facilitigs° The>breakevenlanalysis was
-éppliéd to-yéar~éround.s;orage.aélinsurance against shortageé and
adﬁance ﬁﬁrchases'to reduce the’;ost of graim for later cidnsumptiono
Advance purchases were discounted to give a present value costvand
aﬁoftized tq &etermine possib1e savings from st&rage;-,The rééultsvof
-édvance-purchases wgfé then_reﬁieﬁed and compared aé to their economic
_ feaSibility7with the-breakéﬁén.éost of storagé° ;A méthod of determining
“expected cash prices was'deVeldped as part of the decision to make

purchases in excess of consumption needs.



CHAPTER 1

INTRODUCTION

Farm storage and drvying faciiities ha&e,increased dramatically
during the past few yeafs (Skees et al, 1978). Accgrding-tQ'Flatis
{1978) totai Uos; grain storage capacity as of April 1, 1978,7inc1udes
9.9 billion bushels on-farm storage and almost 7 billion buéhels
commercial storage. -Fifty-nine percent of the nation's grain storage
capécity is bn~farm,storage; In Arizona dnly,éiﬁteen-peﬁéent is 6nffarm
sﬁotage° o | | | |

'Storagé is holding an asset»whicﬁAmeéns.the cost of’holding
that asset mnst‘be;assessed'against the savingso’ The money tied'ﬁp in

“ -the purcﬁasé of feed.for futﬁre_needs has aAtimé value and‘it-mﬁst be
ﬁdeéided,if the fundsfwill‘feéeiﬁefa greaﬁerfrétﬁfn‘than ifiipVQSted;
».-.,e.lséwheﬁé° ﬁ$hewperiodmstudied,witnessed.the;beginning of rapidly rising
p:iceé and interest rates. As a resuit,Aeach stage of ﬁhe brodﬁction
process haé tb be scfutinized and-unnécgssar? expeﬁses eliminated. The
.examinatioﬁ»of,feed storagexis.part of this éfocessn

,Tﬁe economic‘feasibiiity’studies concenﬁing grain storage have
primafily been completed in grain surplus areas. The emphasis has been
on storage by the grain producér rather than the cqnsﬁmer»(Maiphrus and
Boylestbn,-i977)5 'Cost-and:réturns éséoéiatéd with on-farm sfotage has
received-eitensive study. .Skees et al'(1§78):evaluatedvthe economié

1



2
feaSibility of storing corn, wheat, and soybeans on the farm“r Two types
of storage systems were. analyzed: 1)-A "representativef éystem, 2) A
"recommended” system.theoretically generatea oﬁ the basis of enginéefing
recommendations b?‘the use of computerrsiﬁulation model, "chase”. The -
researchers felt the trend.of_on—farm storage was growing:and.could come
tb play an important role in the national grain_policieso, In_a study. of
grain storage in Arizona, Anggs aﬁd Stultz, (1963) compared costs and
'benefits resulting from on;farm storage through thé use of grain storage
budgets., The results advocated.on—fafﬁ'grain storagéer Thié étudy all
focused upon the producer of grain and not the consumer. |

The.storége.of feed éréin is a specialized aspect of the cycle
of grain utilization. 1In another sﬁrvey study, Schwabe (i977)—copcluded
that on-farm miliing'witﬁ storage facilitieskwas eéqnomicéily viable.

- Schwabe kéﬁt stofage‘facilities at é’minimum and“assumea éonsﬁant prices
as being representative. The‘differenf storage systems and desigps are
discussed in deﬁail by Bouland and'Smith (1960); J;Eo Bai;ey (1974)
kwdﬁscussed»aimospéallwmethads»ofmsuaragé{-3frdmuon:thecgrounﬁ;practices

' which,afe feésiﬁie-fof temporary.periodé to the variety 6f bins»that are
currently available;  iammérs (1979)'$tgdied thé alternati&és of dﬁ-farm
 storage and'miiling feed and the purchasing of commercially{processed
feed. In conclusion Lammers found on-farm storage of feed in
éonjunction Witﬁ_on—farm milling to be feasible. Economiés of size
existed such”thétbﬁhe cpst - savings-ingreased with‘siZe'éﬁd volume of

‘the operation. .



Deciding when to store requires the formulation of expeéted
pricesor Usingrthe futures market as a predictor‘of cash priées, Dahl
and Henneberry (1977), showed . a relationship between the cash .price and
.'the futures pricé (the baéis)q_,Their study cautioned that using the.

basis and the futures market as part of the decision making procéss for
predicting expected cash prices réquired exteﬁsiye knowleage of ;he
‘market. ,Helmuthfs_(1977) study expiained_in the futureskmarket énd
preéentedva detailed description of the U.S. grain pricing mechanism,
There is an abundance of literéture explaining the terms_and types of
contracts that exist in futures trading. |

| This study will examihé.theveconomic feasibility of sforing
feed for cqnsumption by selective ﬁurchaées'in excess of consuﬁﬁtion
needs., 'Thé sélectiﬁe pufchasés-will be made bésed upon the feéglts of a
decision rulé,~ Application of accoﬁnting procedures and cashflow
analysis wiil examine the possible savings from storage of feed for the
eight year-period_1969—l976o__The advance pﬁrchgées of-sorgﬁum'grain-arer
,wmade»bywbhemdeciéibnanulemusiﬁgqﬁheweurmen;ﬁéééh{prices~of sorghum and
the corn futures price as a predictor of tﬁe‘eipected cash.priée°

The study begins with a breakeven analysis for_the storage of
grain in Chapter 2. A contfol model of price certainty and perfect
knowiedge israpplied:in Chapte£v3 ﬁsing the decision rule to make
-selective purghaées, givén‘tﬁe-cdét.of owning and operating a .

» facility. The results of-tbe'aeéisioﬁ rule are comﬁuted-by accounting
apropedures.aé»to'the feasibility of owning storage_facilties for -

' consumption needs. A notion of guaranteeing a months supply of storage



is introduced from the beginning of the progfam and the savings from
having a guarantéed storage facility is tested.

Chapter 4 evaluates the feasibility of storage by applying tﬁe
decision rule in- the market of imperfect knowledge. The decision rule
involves comparing the current cash pfices with expected prices based
upon the futures prices of cérn° Chapter 57summari2es the results and

suggests further study that is indicated.



CHAPTER 2

- BREAKEVEN ANALYSIS DERIVATIO&
AND COMPUTATION FOR FEED STORAGE
Breakeven analysis has played an important role for analysis in

- the non—agricultura; coﬁmercial world. (Manes 1966) The business
:$$ehools;have'developedj#aripuswmethods-fdﬁmeasuresproduction,costs
: againsﬁlrévenues.invrelation to volume., - Thé purpose of eco#omic theory
is t0'éorfurthér than the traditional acounfing breakeven analysis in
speéifyiné not only a breakeven conditién with réspect to total costs;

but also an "equilibrium” or maximum profit condition.

Setting

The case assumed here is‘a regular'demand for the féed grain as
»in,a:pouitry'operatién»and can be pfojécted~over a'sef time ﬁériod--say

one year. -Storage facilities are éssumed-ﬁo.be in a-position to receive
graiﬁlin a semi truck énd in some casés)a‘railroad car.

The costs of ;torége ére anﬁualVOWnership.costs and operating
costs. .The annual ownership costs are incufred irrespecive of the level
use ‘of the storage facilities. They include annual’depreciation,

'intéréSt onAinvestment;’annual_repairsraﬁd insurance on facilities. In
the short rﬁn aAdégrée of fixity e#istsriﬁ'the size of the storage
'facility and annuai owhership costs; oﬁeréting coSts are'incurred as a
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‘result of using the faéilitieé and eduipment to stofe grain and may vary
with the amount Qf*grain étoredwand‘the length.of storage. They include-
" additional man—hours, storip§3ﬂand exporting grain, and'iﬁspecting
-storeé grain. Other costs assbéiatéd with variationé in storage cosfs
'arebeﬁergy, repair, maintenance and grain insurance.

The farmer contembiating on—-farm storage storége facilities; or'
one wishing to expand'éxisting fécilities is using the longrun ﬁlanning;
horizon.and.will,havevtéganalfée.the,probable costs and returns of a
long term investment. The purpose of,the>bréakeven analysis presented
below is to provide a method to~identifyvand compare the costs and
feturns for various size storage facilities, Part of the analysis is

also applicable to the use of the existing facility.

. -Storage Costs

Storage will hopefully create a savings to the consumer»of
..gtain. through..timely .purchases. .There is-also.the satisfaction created
by the security of "a bird in the hand is worth two in the bush".

Income losses due to inadequate supplies may be avoided through storage.

Owﬁership Costs

An example of the initial investment is presentéd in
Table 2.1. The example is a round galvanized steel-bolted storage
“bine *ThefvarﬂouSvty®es*andfsizes=of~bin capacity would require a

similar approach to computing investment cost (Bdﬁland 1960) . Grain -



Table 2.1 TInitial Investment for a Galvanized Steel Bolted Round Bin
System, a Capacity of 7,202 Bushels, ‘

Price
A, Facilities © . :
" I, Steel round bin  21'x26° : : V 5,700.00
II. Concrete Sléb 21" Diameter; S" thick o
includes support footings , . -~ 520.00
Facilities Purchase Cost ) : 6,220.00
-B. Equipment a
’:I, Screw conveyor, horizontal - - 6"x30'; .
includes support frames ' 980.00
Two systems
a) Belt Drive Sheave - © 88.00
b) 2 h.p. motor; push botton with
magnetic starter o o : - .252.00 .
II.. Sporting = - 3 - 10,00
- III. Hopper bin —,—‘Z'XQ'XZ' ' i:,’ 7'7 - 70.00
IV. - Swivel Screw,  Center-pivoting -.6'x10.5", ,
includes drive assembly with gear box - 265.00
a) 1.5 h.p. motor; push button with ,
magnetic starter - - 114.00
Equipment purchase costA o , 779.00
Total Initial Investment 7,999.00

a) Includes 5% sales tax, erection and freight
'b) The measurement of capacity of a storage
facility is in bushels. Appendix Table A.3
has the- conversion of volume measurement to weight.
¢) Lammers (1979)

d) Lammets (1979)




storage capacity, types equipment for charging and discharging grain
from storaée can be found in the fqll&wing publicatioh; McKenzie_BoA°
. et al "Planning Grain—FeedrHandlingJ; M.W.P.S 13,'Midwést Planniﬁg
SerQice, Iowa State ﬁniversity, Amgs; Iowa, December 1968. |
Annual ownership costs“fbr a round galv%nized bolted storage
bin for feed grain with a 7,202 bushgl éapacity is f§und7in Table 2°é°
Annual ownership cqsts ére &evelépéd.from iﬁvestmenf costs by the

: following;calculationso

Depreciation

Depreciation is an accounting procedure in the prorating of the
cost, ‘The life of a found grainery is assumed to Be twenty five years
andAthé equipment to be seventeen years. Vosoloh (May 1976) used a15%,
salvage value'fbr facilities and equipment. A major component of

_ownership‘cost is the differencé 5etween the purchase cost and the
,,,salmagg«maiueAmhiehfiS}deiinedvas~¢epteqiatioﬁw»;A common method of

- spreading the depreciation over the useful life is the straight-lien

0C-SV
N

method as follows: Average Annual Depreciation = where 0OC
equals original cost, SV equals salvage and N equals number of useful

life.



Table 2.2

a) Depreciation-— 25'yfs? straighteline deﬁreciatidn
- (Vosloh 1976) 57 salvage value, |
b) TInterest on investment — 8 1/2% on one half initial iﬁvestment,
. salvage value and depreciaﬁion charge., Initial inVéstmentrcosf_on
following table.
. c)‘fLandﬁéight‘vélugdw@;2,000000 at 127 &r,?
d) - Insurance - initiai investment multiplied by 5% fqr facilities an&
1% forrequipment'(Lammers'1979); |
e) Taxes - on sight iﬁprovement taxes on ;mprovements.— one half
initiai investmentvand,saivage value multipliea by -18 percent to
Acompuﬁe asséééed value,.‘Aséessed valué'di&ided by-1.15 is net
"aésesséd, which ié then mulﬁiplied by 9 percent to estimate tax bill
A(Lamméfs 1979). | |
£) Depregiation‘— 17 years straight-liﬁe dgpreciation
_(Voéloh 1976) 52 sralvagerw.ralue°
g) .Proberfy Ta# - Fuli cash ?alue multiplied'by 18.peréent times the
tax.rate set by the taxing authofity and divided by 1.15 (Lammers

1979).



Table 2. 2 Annual ‘Ownership Costs of Round ‘Storage Bin for Feed Grains

for 7,202 Bushels of Storage Capac1ty°

A,

BO

Cﬂ

" 3. .Insurance

1. Depreciation

Facilities
1. Depreciation 2

2. Interest on Investment b

d

e

».Equipment’

-

Laﬁd'

l. Interest on land ¢

. 2. Property tax g

- Annual Ownership Cost

Annual ownership cost per unit of capacity.

$  236.00

374,00
49,00

62.00

99.00

. 240.00

156.00

- 31,216.00

917




10
‘Interest

The funds used in the purchase of storége facilitieS‘have an
opportunity.cost° "The’opportunity,cost of a resoufce is the repﬁrn the-
resource can earn when put to its best alternative use.” (Doll 1978)

- Interest rates serve as a pricing mechanism for the time value of money
and feflect aﬁ in&éstors"time preference or opportunity cost of |
money. The method applied invthis study, to find the average annual'

interest cost,'is,the "Arithmetic Average Method” as follows:

(OC+SV+0C-SV) 't

Arithmetic Average = N__ Where OC equals original

Interest Cost 2

‘ cost,'SV equals salvage value, N equals number\of years of uéeful_life

and "r eQuaié annual interest rate. -This method is based upon eéual.
annual end of period principal payments and accounts for interes£ costs
in tHe outstanding balance in each penibd A(SelleyA1979)° A more common
method applied téaééléulate tﬁe Average Annﬁal Interesﬁ CoétAisvas

££9§§X?‘r where PC equals

r"” equals interest rate.

follows: Average Annual Interest Cost =

purchase cost, SV equals salvage value and

Investment

The results. from the latter equation plus the Average Annual
Depreciation will give the Average Annual Investment Cost. The Average
“Annual Investment cost does not take .into account the time value of

' money. The Present Value method takes into account the time value of
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PC:~ SV / (1+r)"

| | | | , 1-1/ (140"
where PC equals purchase cost, SV equals salvage value, "r" is the

money when evaluating investment costs as follows:

annual interest rate per conversion period and "n" is the number of
conversion periods. The present value equals the future value divided
by the conversion factor. By amortizing the investment flow, one will

get an average annual cost of investment.

Insurance

'v Insurance éosf fbf facilities and equipment isvbased on the
.initiél investmenﬁ costé° Insurance cost can either be calculated using
the depreciation method or present value method- . Averége Insurance'Cost
by depréciétionAméthod is a§ follows: Total ACcumuiated Insurancé / N
~where N is the number'of_periods the facility is to be insuréd°> Average
AAnnual Insurance usiﬁg_present value ﬁethod discount the payments for

each period by the foliowing equation:

-Io,/(1+r)° +I1/(1+r)1 + -~ -+ In(1+r)n

1 - 1/¢1+p)"

where I'equais the insurance premiums divided by the discount rate
(1+r), where "r" equals interest rate on the exponent "n" is the time

-.period related to insurance cost for that time period. 1In this study,
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~insurance costs were computed at. one ‘percent for equipment and half a

percent of facility investment cost.

Taxes

~ Taxes like insurance wiil ﬁgry from area to area. It should be
- noted that fhe method of taxation can change frém §ne legislative.
séssion to the.néét; In this stﬁdy; taxes wére $ased on asseééed'value,
;aking eighteen percent of oﬁe half the initialvinvestment, dividéd by
1.15. This gave the net assessed value, which was iultiplied_b§ nine
" percent to estimate the téx bill. Average Annqa} Taxes éan be
calculated using?theiDepreciati6ﬁrme£hod and'thérfresent Value Method.
" The Depreciation Method is as folloﬁs: Total Accumulated Taxes / N
“where "N" is the number bf_periods of taxation. Calculating the taxes
7by’the’Present Value Method invoives the taxation>for the numberféf'
’“‘taiediperiods and'éach period -is &iscounted,and}éuﬁmed then dividéd—by
"watheﬂuniﬁommpserigs pfesent &alﬁéiover ?n“,at:ihterést.rate ("r"). The
_ Average Annual taxes by the Present Value Methbd’will then be as

follows:

T, /(.1+r) i T2 /( i%r)z + oo F Tn/(1+r)n | : | '

1 - 1/(1+0)"
S

Taxes were split into improvemeﬁts and the sight itself°
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Land

The average annual cost of land is the interest cost on the
land. Sincé'land in this case is not depreciated,,the a§erége annual
cost of land is caléulated by the Present Value Method--this is

VrepFesented by the interest rate per peridd° The interesﬁ rate is

usually stated at an annual rate and the method of payment is flexible. -

Repairs

Fipding the Average Annual-Répairs accurately ié next to>
imﬁdsﬁible;:'Repairs nérmaily incréase'over the 1ife.0f the machine.
~St;esses to machinery do océﬁr>and-repairs can be abnbfmélly large one
iryear and nil the followingQ From the point of view of_accuracy.fo:'the
iife of the machinéry,rthe present value method of calculating repair
costs "are moré accurate than the other methods used ih.calculating |
. Average Annual repairs. .-The Average Annuél Repair éaléulated by the

present value method is as follows:

Rl/(1+r)1+,R2/(1+r)2 + +R /(DY

1 - 1/(1+0)"
r .

" 1

where "R” is equal to the repair costs, "n is_the number of periods and

r" is equal to the interest rate. The'AVeragéjAnnualfRepairs by the
Depreciation Method is as follows: Total Accumulated Repairs / N where

ComN"equals “the ‘number o f “periods..
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"Téblé'QJQ illustrités the Anﬁual Ownership ‘Costs developed for
a 7,202 bushel bin., The’dgta is developed from Table 2:1. The
rfacilities in Table 2.2 refér:to the storage structure which is built to
héld phé gfain for storage (inéluding’the‘cohcrete fl_dor)° Tﬁe |
equipment is the necessary machinery used to convey the grain in androut
of storage. 'Téble 2.3 is an example of Average Annuél Ownership Cost

for VariousfSizes of Round Bin Storage.

Operating Costs

Operating_costs'are'costs that varvaith the qﬁantipy stored‘

- and or the time storéd° With the high energy'costs,'réfer to McKenzie
:et al pp. 48-52 as an aid in the lOCating of the most efficient uée and
- type of system to actuate grain.

| -bperéting coéts will differ‘f;om ohe area ‘to"ano.ther° The

- underlying assuﬁptions for computihg opefating costsréfe.similar,

Au;hgwever,,d;yiggwcgsﬁswhavg.been.excludeduéince"sztﬁgnains are,purchéséd
~ at moisture levels within sforable'allowances (Weléhert,'1978, pPpP- 43—‘

7?). Therekarérsome opératioﬁ costs associated with discharging grain

v_tb and fr'oAm>s-tcv>-rage° Degree of mechanization will influence the.moving

cost. which includes the labor, equipment repair and energy costs.



~Table 2.3 Average Annual Ownership Cost of Various Round Bin Storage

for

Milo.

15

-Storage Capacity
In Bushels

Storage Capacity .

In Tons
"Cost: Facllities

Depreciation of
Investment

Interest on
Investment

Interest on Land

Insurance on
Facility

'Tax on Laqd
- Tax on Improvement
ﬁ,CésT; Equipment
.ngpreciaTion

Tota! Ownership

Cost

Annua! Ownership
- Cost per Unit of
Capacity

7,202

202

.~$236

-374

240

49

156

62

.99

1,216

217

15,114

423

508

- 139

240

91

156

122

136 .

1,992

13

20,304

570

584 -

833

240

91

207

138

- 137

2,230

o1l

27,120

760

730

1,013

240

121
207

168

137

2,618

210

43,950

1,231

1,130°

1,543

240

182

207

256

184"

3,742

.09

83,932

- 2,350

2,078

2,722

240.

309

207

451

197

-+ 6,204

«07

174,850

4,896

4,312
5,488

240

207

909

385

12,177

007

636
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The remainiﬁg operating cbsts are associated with the time
period that the grain is held in storage. These costs include labor,
utilities and suppiies involved.in.maintenance.of the :grain; ingluding
inspections, turning and aeration of the grain, minor repairs-and

- possible treatment for insect damage and rodent control., ' Other
operating costs include insurance and interest on stored grain,

. __Insuranceyeg grainvin stoék is cqmputédratvthe rate of $2.50
Uqgérusi@O;@baseduﬂ@onuan "all risk" insurance .policy (Pan American
1Insurance Co. 1979). As stated earlier, the use of{owner capital:

involves an opportunity cost and income foregone from investing those
-funds in an altérnative prbductio;'processo. In thé'egample, the
- aésﬁmption is thaﬁgforiy pe;cent bf the capi;ai for.grain storage is
-owner supplied and-will receive a pasébook cost bf 6 1/2%. The
-remaiﬁing sixty peréent is borrowed funds and-costs'the’going raté'of 8
1/2% per yeaf°

B Theveiecfrical raﬁes wére_déﬁerﬁined.fromvTﬁcson gés and
electfic rates of 1979; according:to réte numbér 10 and service charge

12.8 as follows:

0 - 100 KWH S : ,00080 CTS/KWH

101 - 400. KWH o .07025 CTS/KWH
401 - 3000 KWH ' -~ .06316 - CTS/KWH -

A tax of 4.1% was assessed on electric usage° The size of
. storage facilities will dictate the horsepower of the electrical motors

‘to be used. The example in the study uses twobhorsepower‘and one and a .
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‘haif'hbrséboﬁér“mbtbrs'tO"tranéféT‘grain'in and out of storage
-facilities. FEight man hours.per week were allofted to transfef g:éin
and maintain the gfain and_fécilitiese The larger the facilities énd
m§ré often grain is tfansfered then the allotted tiﬁe will‘have to be
increased. A waze raté was set at SA,OQ per hour with F.I.C.A. set'at
5.85% and workman's compensation at 10.157% of salary (Poppe 1977) .
Taﬁle 2,4vis'an exampléfof opérating?c&sfs‘and how theY'are
develpped_fdr:a,rpund Z.,ZQanu.shel..galxzanizedL.st,eel,bin° The annual
costs aqd ownérship costs can be estimated using Tables.zol——zoﬁ from
budgets énd income statement. Table 2.4 illustrates a method fo collect
r"field data"g:-With'the‘datavciassified, breakeVen_analysis éomputationsvv
and feasibility of grain storage can. be pursuearrelétive.to éiéévénd
tvpe of facility., - In this study grain shrinkage has been ignored.
Siﬁce the pufchasing department wiil be charging the pfoduétioﬁ
7,deDartﬁeﬁt for érain weighed_in and purchased. 'Grain costs per hour can
be calcula;ed when grain‘is moved.in.or out; othef'cost'of grain |

handling such as treatment are per bushel.

" Breakeven

The breakeven point wiil be where the cost of storage wiil‘be
equal to puréhase-priée of grain on an as--ne'ed'»bavsis° The breakeven
analvsis is simnlé and conveniéﬁt, It might lead to erroneous answers,
»espeéially if tﬁéfé are sigﬁifiéént!differencés:in the.time patterns of

cash flows associated with the alternatives; such as ownership versus
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Table 2.4 Worksheet - Operational Cost per Unit for Grain Storage Bin
Capacity and Needs, for a One Year Period.

Per Tnit Costs : ' COST

1. Labor wagesr(Houfs per unit * wage.rafe per hr.) .0118
2. FqucoA° and;Workeans's.Compensation = + .0019
3. Total labor cost of grain transfer per unit S = .0137
4, FEnergy cest heqrs per ‘unit * worked per monthi- <0008
:3; Total cost per_unit of transfer per month . B : 0145

A, Number ofvuniﬁs,stored'per year

7. Total cost of transfer for year (5 * 6)

8. Monthlv cost per bin . _ = L0059
9.. Labor insbeétion, pest control, "turning” grain = ,0059
10, F.I.C.A. and Wotkman's Compensation o + .0009 -

11. Total labor cost of maintehance per unit per month = .0068

12¢ - Repair, servicing of equlpment and facilities
’ per unit per month : ... 0025

13°eWnergy cost llghts, ventllatlon and turning grain. 0008

fdéomeain»ineumaneeJperwunit~pemmmonth at .average.price

per unit : B : . ,0058
15, Total maintenance cost per unit per month = ,0159
16, fotal operating cost . per enit per ﬁbnth<(5+15) = - .0304
'i7o Number of months faciiity ie ueed_per year =
V-iRj Operating cost per vear (15 * 16) . ' =
.19° Capacity ef-etorage | = 7,202

20, Number of units stored per year =

*?21;“506%t“6f}bperatingwstGragEWper“year'(20'* 18) =
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. leasing of-s;ofage dr,extenéion of .time period. Comparisons need_td be

- based -on présent values of‘the projected cash flow streams.
ihé-annual cost of feed procurement with no-excess storage

- available ié'the annual units consumed times‘the avérage puréhase

price. If additional storége is to be profitable, the net annual cost

of feed procurément must dec_reése° Therannual cost gf feed procurement

With tﬁe pdrchése of excess‘étorage includes the following: The anhual

’

units éonsﬁmed mﬁltiplied'by the Avérage:Price per uhit; The average
‘price will include.the price of advance purchases. The advance units
purchased will bekadded,into the aboyenr The cost éf opérating thg
:storage'faci;ity will'include the'intefest;charge on.bdrrowed funds for
- making advancé purchases. The‘operating cost per unit stored per month
vis-found by fefering back to Table 2.4. The operating cost for the . |
. facility is multiplied by the average months of stora_ge° This cost
1figure is added to.thevannﬁél owneréhip per unitvof sforage caﬁacitj for
the sforage facility° .That is thé storage capacity ébove consumption
»Qﬁegdsg wwheetotal&eost‘of¥£eedhpnocunemegtmis the .net..annual cost with
-storagea ffﬁis is iilustratedbin Table 2.5.
. The'breakéven cdst ber'unit 6fhétorage per:period can be

céléulated algebraically b§ ﬁhe_folloﬁing, where Annual cost withoﬁf
'storage equals Anﬁual cost With storage;r-A bfeakevenvOCCurs where the

net feed procurement costs are the same with and without storage.
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Table ‘2,5 - Annual Net Cost of Feed Procurement with Storage Available
for Advamce Purchases°

'lo Apnual units consumed

2 * Average purchase ﬁrice per ﬁnit with advance purchases
_ 3 + Annual units purchased in advance

4 * Average months stbfed

5% Qperatiﬁg cost’péf'unit sforéd.per mon£h

6 + Units of excess étorage'capacity

7 * Annual ownership cost ?er'Unit storage capacify

8 = Net annual cost of feed procurement w1th storage available
for advance purchases
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;Eﬁlviﬁg.fdr thgﬂbréakeven annual ownéréhip_cost of excess_storage
capacity results in:
Bréakeven'Annuél_ownership cost per unit storage capacity =

Annual - _ | Annual Net change in

-

Income Gain Units ° Price Per Unit

Units of Excess Storage Capacity°

Where theAﬁet Chénge in the price per uhit is the differencg‘between the
‘average purchéée.pfice of grain per unit.and the operating‘cost per unit
stored timgsrﬁnits stored per unité consumed. When the’operating'cost<
is greater thanjreduction in thé purchase price the result is an
incfease'iﬁ thevhet brocuremeﬁt cost, :Iable 2.6 presenfé ihe breakeven
annual ownership_cost of stofage fotra:variety of circuﬁstaﬁcéso
| The annhal'units'consumed are in theltop left columﬁ° Various
expécted incoﬁe_gains from storage are shown for eachlleQelvof annual
consumption. VThevlower portion of Table 2.6 (part B) is the net price
changes and breékéven ownership éosf;per.unit of storage relative to the
2-wabovexaﬁnualuinggmewgaih:andwﬁeed»conéﬁmpﬁiono |
_The'following examples willrﬁelp clarify the use éf

Table 2;6° First consider the pu:chése of additional storége that are
kept full whenever possible to provide insurance agaihét running short
 of feed and are to be féd annually. . Assume it is expected that -$600
additionai profits can;be.reali;eGJWiﬁh bne additional mongﬁ of stﬁrage
capacit&vaﬁd tha; sfofage will inﬁql&e a $.05 per ton opeféting
expense. - Referriﬁg tq.Table 2°6A3::éaafdown the column of budgetéd

needs to’3,00Q tons and across to the third column to $600. "Locate the



Table 2,6 Breakeven Analysis of Ownership

Cost of Storage,
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A

Storage .
Consumption
Need/Unit

of Time

1000 O
2000 O
3000 O
4000 - O

5000 . 0

Bs Net Savings -

+.10

6000
7000

9000
10,000

Per/Unit/t
-.10 1,20
-.09 - -1.08
-.08 .96
-.07 .84
-.06 .72
-.05 60

wm 504 648
-.03 36
-.02 .24
01 4,12
0,00 0,00
+.01 =12
+,02 -.24
+.03 =36
+.04  =.48
+,05 -.60
+.06 -.72
+,07  =.84
+.08 - =,96
+,09° =1.08

T =1,20

0
0
8000 O
0
0

Annual lncome Gain with Additional

100
200
300

400 .
.500.
600

700
800
900

1000

200
400
600
800

. -1000

1200
1400
160

1800

2000

300
600
900
1200

4500

1800
2100
2400

2700 -

3000

400
800

1200

1600

~2000

2400
2800
3200

3600

4000

500
1000
1500
2000

2500

3000
3500

4000

4500
5000

600

1200
1800
2400

3000 -

3600
4200
4800
5400
6000

"Storage

700
1400
2100

2800
3500

4200
4900

5600 .

6300
7000

Annua! Ownership Cost Pér Unit - Months

2,40

© 2,287

2,16
2.04
1.92
1.80

1668 -
1,56

1.44
1.32
1.20
1.08
«96
-84
«72

«60 -
«48

036

024

12
0.00

3.60
3.48
3.36
3.24
3.12
3,00

2488

2,76

2.64

2,52
2,40
2,28
2,16
2,04
1,92
1,80
1.68
1,56
1.44
1,32
1,20

4,80
4,68
4,56
4.44

4,32
4,20
4508 -

3.96
3084

372
3060 )

3.48
3.36
3.24
3,12
3,00

2.88

2,76
2,64
2,52
20,40

6.00
5.88
5.76

5.64 .

5+52
5.40

528
5.16

5,04
4,92
4.80
4,68
4.56
4.44
4,32
4,20
4,08
3.96
3.84

3072

3.60

8.2
7.08
6,96
6.84
6.72
6.60

‘6048

6.36

6024

6012

1600

5.88
5,76
5.64
5.52

.5.40

5.28
5.16
5.04
4,92
4.80

Storage Capacity

8,40~

8.28
8,16
8.04

7.92
7.80.
768"

7.56
7.44
7.32
7,20

7.08-

6.96
6.84
6.72
6.60
6.48
636
6024
6012

6,00

9.60
9,48
9,36
9.24
9,12
9,00
8488
8.76
8.64
8.52
8:40
8.28
8.16
8.04
7.92
. 7,80
7.68
7.56
. 7.44
7.32
7.20

- 800
1600
2400
3200

4800
5600
6400
7200
8000

~4000

900
1800
2700
3600

~4500
5400

6300
. 7200

8100
9000

1000

2000

3000. .

4000
5000
6000
7000
8000
9000
10000

of Additional

10.80
10.68
10.56
10.44
1032
10,20
10,08
9,96
9.84
9.72
9,60
9,48
9.36
9.24
-9.12
9.00
8.88
8,76
8.64
8,52
8.40

12,00
11.88
11,76
11.64
11,52
11.40
11,28
11.16
11,04
10.92
10.80
10.68
10,56
10.44
10,32
10.20
10.08

9,96

9.84

9.72

9.60

13,20

13.08
12,96
12.84
12.72
12.60
12.48

12.36

12.24
12.12

12,00 .

11.88
11,76
11.64

11.52 -

11.40
11,28

.16

11.04
10.92
10.80
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net pfice ingréase'(loss from storage) of $:05 in Part B and read across
to the third column, where the breakeven annuai ownership cost is shown
as.$1,801per unitb(t:on)° Therefore, if the énnual 6wnership costs ére
~ below Sl.SQ, it would be profitable to purchasé additionalvstorage
capacity. Ithhe above exéﬁple, assume two months of storage capacity
would be required to ?ealiz¢ an_annual savings of $600. " The breakeven
cost for-thé‘téble is agaiha$1080 but now it is for two months
storage. The breakeven cost pér ton will be $1.80 divided.by 2. = $.90
per ton. If storage costs are greaﬁer-than $.90 per ton (unit) then the
additional twpvmonths storage will not be feasible.

Altérﬁatively considér4the use of.ekcessiétorage to bresent the.
~timely—purchasé of feed and’thereby reduce ﬁhelaverage purchase price by
fhe example belov}° Selectiﬁe ﬁurcﬁases can be -made as a result of
distress sales or the results of a forecasting.decision, where the feed
grain market has been>reviéwed and éurrént cash price isvless'than the
expectéd'cash price. When sglecﬁive purchases’fOr'grain storagerare
Udmade,towminimize~costdofwfeedpgrain.and cover the annual ownership cost
(per unit)‘of storage, then the net change in per unit price becomes an
average annual savings (or loss) periqnif of.pﬁrchase price of feed
grain. o |

Refefring.to Table 2.6 part B and the first two columns only.
Assuming fhe annual ownership cost per unit is $.17 per unit (re—Table
2.2) andkstoragé»capacity is:for one month. - The Annual Ownership cost
of storage per unit is in cblﬁmn two,betweenxéolz and $.24. Reading.

across to. column one, grain purchased for storage on the average will
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have to be $.015 bélow current market.priCe to breakeven on the annual
>0wnership cost. Assumming_the'saﬁe‘breakeven of §.17 But now fwo months
storageris avgilable° VThe breakeven cost per unit wiii be $.17 di&idéd
by 2 thch equals $.085 per unit.. As-long as storégé éosts are leés
than or equal to»$°085-per unit then storége will be economically |
fegsible with selective purchases. |

The computation of a'breakeven is a simplified process with thg
use of a hand held programmable calcﬁlator; Ayprogfam was developéd for
a Hewlett Packard 65 as an aid to combutation of breakeven costs for
1feed storage.(sée Appendix fable A.1). The'equatidns for Breakeven cost
§f storage are below with formulea in the Appendix Table A;Zo. One Of‘
tﬁe five unknowns can be calculated‘by'one of the eduations below_givép

the other variables.

1. ‘Breakeven Annual>1nc6me‘Gain with Storage.

: Net Change in |months Annual -
= Annual Units required. Price per unit of ownership
for annual consumption : + | storage °| Cost per
' ' : : .capacity of
X storage
- : : : capacity
2. Breakeven Net Change in Price per Unit. o — S
7 Annual Annual Ownership Cost Months
= Income - . {per unit : of
Grain - ' e of v ° Storage |
with Additional Storage| - | Storage -Capacity Capacity|

Annual Units .
required for annual - |-
consumption ’

- e ' p
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3. Breakeven Months of Annual Storage Capacity.

“{Annual Units :- .. |Net Change in

Annual -Income ‘
|1 Gain with ‘ - required for annual ° lprice per
= |Additional Storage| consumption unit.
Annual units o ‘ Annual Ownership
‘required for Annual | . ° Cost per unit .

consumption : | of Storage Capacity

The Anhual units réquired'fOr annual consumption is bﬁdgeted for the
forthcoming year; the,ﬁonths of storage costs equals-the'units of
storage divided by the ﬁnits of cpnsumption,pér montﬁ,

| ;-Ali_capital budgeting progréms require an investment analysis
to be maﬁe of the Yarious élternaéives,; The investﬁent choice in the
caée’study has been grain storage. The economic criteria collected will
enable the'capital'budgéting process tobéccept or rejéct the investﬁeht

under study.



-Chapter 3

APPLICATION OF A DECISION RULE  FOR ADVANCE
PURCHASES UNDER PRICE CERTAINTY

An evaluation is made in this chapter of -purchasing feed in
advance bf consumption ne_édsn . The determinatioﬁ of when to purchase and
how much to purchase is comple;ed by the application of a decisioﬁ rule
under'thé assumption of price certainty (perfect knowledge of futﬁres
prices)7~ A case study is.reported for a feeding operation where monthly
kpurchasééjof grain'sorghum are made by a puréhasing departmeht to meet
the monthly consumption meeds of a production departmgnt° Varying
'storage caﬁaéities to be achieved by increasing sﬁoragevcépacity thereby
permitting an increase in advance purchases in énlendeavor to:minimize
feed cost, iThe decision rule used involveé'compa:ing the future value
of the current casﬁ price to futﬁre cash'prices; Any one,of the
”snbséquenf;monﬁhsAeanﬂeause the decision rule. to signal the purchase of
feed in excess of consﬁmption needs, Mathematically‘the decisién rule
: is,to’purchése for future needs if: '(;urrent price + margin) . (1+r)® <
exﬁected price in 'm’ moﬁths° The interest rate, "r" reflects the
ipvestorsf:time preference for money. The compound interesttﬁactor
"~ (1+r)™ expresses the current price in terms of an equivalent‘amount
afte; éompounding-fbr_*m“ mqnfhs at the intérest rate "r". A margin is
added fo the cufrent cash price:to'cover the coét‘of maintaining the
stored>graiﬁ and the riskrinvolved in owning and storing grain. No

26
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, “Pu;chases in excess of consumption_ngeds are made when the future value
,pf the current cash price plus matgin is equal to or greater than the
cash price in subéequent months. When the cash pricé at any one df the
, future.months is greater than the future value of the current cash price
plus the required margin, the purchasing départmentrwill purcﬁase féed
in excess of consumption needs. Priées used in ﬁhe case study are
midmonth caShvsorghum-priceé as reported by the Arizona Crop and
- Livestock Reporting Service for the years 1969 to,1977_(ﬁayes et al).
The data used in the decision rule each month inclu&es'thg'current'priCe
" and the price for the following eleven months. Eéch thirty days, the
_decision rule was used to review the future cash prices for the
following eleven months. |
When the’césh'price for a month is equal;to or lessvthan the
.prices of the subééquent eieven months, then the's;orgge-department will
. purchase ‘grain only for immediate consumption needs.  If the storage
depgrtment has‘feé& in,inventory4when the decision.fule signals no
mpunéhaseywbhempno&ﬁgtﬁonwdepaﬁﬁmenﬁacdnsumes;mhéﬁéféih.in<theA
‘inventory. Otherﬁiée, grain will-ﬁe purchaéed :olﬁeet that month's
consﬁmpﬁion'needs° ‘If the decision'is to purchase grain in excess of
consump;ion needs, pﬁrchases are made to use up to the available storage
capacity. _In any case,. the production department'pays the pufchésing
~department for fhe grain at thé current cash price plus one month's
irliterest° |
| Cash.accounting'method;haVe been usedrin'thié case study rather

than the accural method. Cash’accounting is not confined to a fiscal
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. year and ﬁeasures the flow of cash funds as soon as the transfer
 occurs; Cash flows account for borrowing and debt repayments assoéiated
with the inveStmgnt which in:this cash is the purchase and coﬁsumption
_of feed. The monthly cash'operating incoﬁe générated by the ?ﬁfchasiﬁg
department is repreéented by:
cash floﬁ = consumption * cash price * (1+r) + consumptiqn*
;operating'cost‘(1+r/2) ~ purchases + cash price (l+r)
- invéntory *10perating cost * (i+r/2) - debt* T,
The inflow of cash is the value of the feed that the production
" department will consume’(purchase)-from tﬁe puréhasing depariment at the
. current priceuﬁlus étorage-(operating) cost. VTﬁe operating costs are
~assumed to Be_spreéd-evenly pyérbtﬁe mohth;heﬁcé'fhe production
department is;cgérge& interest on one haif the monthly’operatiné‘cost of
-storing feed that is consumed thaﬁ month. The production department
"~ pays this sum irrespective of whether consumption is from storage or
. _from burchaéesithat month. Goﬁéﬁmption needs a#é purchased at the
'Jbengning—ofweach-thirtyudayuperiodsbutnpaid-foiwat~the'end of thirty
days. The purchasing department charges the production departmént
- interest in the same manner that_the>purchasing department wogld be
 éharged inteféét'by its suppliérs° Thé,remaindef 6f the coﬁponents in
the cash flow equation are caéhfoutfflowso The outflows include the
cost of purchases made at the beginning of the month plus interest for
fhe month. »Ihé"qperating‘cpst will be incurred for the'amount of feed
in storagé plus interest. >Again, the'dperating cost of storagebis

" assumed to be spread evenly dver»the month. - Whenever the net cash flow
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.is negative, the purchasing department'accumulates a debt. If the
purchasing department has a positive net.cash flow, the debt iér
reduced. If the debﬁ is positive it iévéssumed,the éurchasing
departmentrﬁiil~have to pay interest at the réﬁe "r"” on the éutstanding
debt. If funds are accumulated as a a result of positive monthly cash
operating incomes (cash fiows) and the outstanding debt becomes
negative, it is assﬁmed fhat the purchasing deﬁartmenﬁ éarns funds to
the rest ofrthe operation at thercurrent intefest rate. The‘debt'is
ﬁpdatéd monthly by ﬁhe following equation: |
Debt.=:Debt - CaShflow
‘Table-3;1Ashows the accumulatedrﬁetzsavings ovér the
consumption period (January_i, 1969 ; December 31, 1976), calcﬁléted as
follows: |
Neﬁ savings = closing inventory * (closing‘inventorj value)

"; closing debt. | |
The'séviﬁgs is a résulf of p?oéiféble (coét redﬁcng) advaﬁce pufchase§
Kéf;fegda_ASinceqthexmonthly;consumptionmneeds;werevassﬁmed to be omne
unit,lthe per ﬁni; savings ié determined by amortiéing the sayihgs into
an average moﬁthly savings as in Tablg 302;- The average monthly (per

~unit) savings'is.computed_by_the'following:

Average Savings = - Debt + Closing * Closing - : -Units
per unit consumed Inventory  Inventory (1l+r)™ * consumed
: Value r per month.

Dividing the average saviqgs per unit consumed by the number of months
L“bf@E&ditibnﬁIMStbrage*resﬁlts'in,the'SaVings’per unit of additiomal

storage capacity as in Table 3.3. The best pérformancé (1.33 cents
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50117

0086

Table 3.1 Accumulated'(Future Value of) Savings in Meeting One Unit
(Bushel) Monthly Consumption Needs, January 1, 1969 to
December 31 1976° : :
Profit .
Mar‘gi n ' 0 ol 2 3 4 5 . ) o7 -708
Storage .
1 02,0912 2,125 11,5527 - 1.3076 1.3147 1,10, 4116 «3839 03579
2 3,8089 3.904 © 3.1794 2.6884 2:7275 203492 - 1,1967 7955 .7504
3 V 5,0471 5.6131 4.7416 4.,0481 4,1143 3,7863 1.8623 1.5806 1.1720
Table 3.2 Average Savings (Dollars) per Unit (Bushel) Consumed.
Profit A ,
Mar‘gin s 0 o1 Y4 03 4 05 . -6 o7 08 .
Storage ;
1 ' 0131 °0133 0097 0082 .0082 =~ L0069 0026. .0024 20022
2 0238 0244 0199 0168 0171  .0147  .0075 005 0048
3 ’ 0316 20351 20296 20253 .0257 20237 0116 0099 .0073
. Table 3.3 Average. Savings (Dollars) per Unit (Bushels) Consumed per
Unit (Bushel) Additional Storage Capacity.
Profit . - o ,
Margin -0 o1 o2 o3 o4 ] o6 o7 -8
Storage o
1 : .0131 0133 .0097 .0082 .0082 .0069 0026 0024 .0022
2 0119 .0122 .0100 °0084“.. .0086 .0074_ .0038 .0025 -0024
3 {0105 © ;0099  .0084 0079 . L0039  .0033  .0024
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sayiqgs,per.bushel)vwas realized ?here_a profit margin of 0.1 and one.
unit of additional.storage were ﬁéed,' Refefring to Table 2.6 thé
breakeven annual ownership cost pér unit of storage for a 1 cent savings
per bughel is 12 cents. . The breakeven annual ownership'cost per-unit of
storage for a 2\cent savings'per bushel is»24 cents, Interpolating, the
breakeven annual ownership cost’pér unit of storage for .1.33 cent
savings per bushéi isri6 cents which is slightly below the cost of
storage using a 7202 bushel bin (see Table 2.3).

Under thefcoﬁdition of perfecp knowledge of prices; the results
from the decision rule show thaﬁ‘thé étorage of feed in excess of
-consumption needs a;erﬁnprofitable if selective purchases are made‘at
the market price. Distress sales, howeyer, could permit the pufchasé o£
-feed'at>prices Eelow,the-market pfice and ‘would iﬁcreasefthe pér unit
saviﬁgs and lower the breakeven éhﬁuai ox‘mershipv;cost°

Alsoy the decision rule is ﬁét perfect° An exact minimi;ation
. of procurement.cqsts would requife the use of dynamié programmingror a
1similarqalggﬁiﬁhmgrﬁiheJusemofga4dynémic@programminguwould have
increased thé per unit savings»énd_reduced the breakeven average'annual

ownership cost.



CHAPTER 4

APPLICATION OF A DECISION RULE FOR ADVANCE

PURCHASES UNDER PRICE UNCERTAINTY
Feed‘prices now are assuﬁéd to be unknowﬁ to the decision maker
- and expectations will have to be formulated. An identicalkcase
éituation is assuméa as in the previoué chapter.

Erice%predictignsware»deyelqpedxbyﬂmarkéfvanalyistsfand other
‘forecasters using considerable infofmation and experience and in some
instances complex ﬁodeis° .The futures market acts:as an exchange for
infofmation on prédicted prices. There is a sorghum futures market but
it is very lightly traded. The fﬁtures market fdr corn; however3-i§¢
quite active. Sincé prices of futures:contract commodities caﬁ be
comﬁared with the_samevor similar (suBstitute) commodities-(DaHl, 1977)
and corn and grain. sorghum are close substitutes, the corn futures will
.be_uéédpr formulate - expectéed pric’eéo The corn futurgs data used was
the closing cofn futures price from the'Chicégo Bbafd‘of Trade fof the
third Wednesday of each month frém January‘1969 to December 1976° There
aré»five contract ﬁonths in a cofn crdp.yéar,' The corn crop yéar is -
from Octobér 1 to September 30, and the contract months are December,
March, May, July énd Septeﬁber° A édntract month is a ménth ﬁhicﬁ a
confradt matures and in which delivery is to be ﬁet inVaccordance'wiﬁh

. the regulationé-of negotiating a futures contract.
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.HiSthically and in priqgiple>there is a.differénce between the1
futures price at contract maturity and the cash price. The_difference o
between the cash priceSuand the futures priéé at Coptréct ﬁaturity':
reflects the 1ocal.supply—aémand»cpnditions,and‘thé difection of floﬁrof'
the commodity (Helmﬁth 1977). The difference in the cashrénd futﬁres
prices is called the basis.. The basis can be either éoéitive or
negative. A ﬁegative basis occurs when the futures pficg is less thah
the casﬁ price. |

An interpretation of the futures price at time "t" is that it -

is an expected price formulated at time "t"” for deliveries to be made to.

a contract_déliﬁery point during the contract month. Therefore, for a
non-delivery»poiﬁt, the futures price minus the expected basis for that
(non-delivery) point provides a predicted contract month price for the
commodity. The expectéd basis could be'formulatéd as a simple mean of
historical basis data. However, it seems desirable.to ﬁse cu:fent
information tovestimate the basié since the basis changes from &ear to
year due “to changes in-market conditions. -Therefore, the expected’basié‘
is formulated here as the basis for the respective cpntract fpr the’ |
previous year. It has been adjustedlfpr aﬁy changeé tﬁét have been
taken place within the last year in the basis for the cbntract that most -
" recently expired as expiainédfbelow° |

| "Thé>expected basis for the current contract in time pefiod ’tf'
is thgrefore‘calculated as follows:

Current Basis£_1 * Previous Basist / Previous B_asist_l°
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rTheAexpected”price atrtime‘"t" for the commodlty for a partlcular
contract month is equal to the future prlce for that contract month
’minus the expected basisu The basis is updated whenrthe current month-
is-a contract_month° The decision rule revieusj;he future five contract
montha from'thefcurrent month;ignoring>the-nonfcontract months,
Execution ofhthe decision rulefi3~preceededrby:Checking whether-the
:¢urrentﬂmonth'is a contract month or.a non—contract'monthu If the'
‘churrent is aacontract month,:the'basie is updateddin order ‘to compute.an
'lupdated expected basis. -

After checking the status of the currenttmonth'and when'ho
'necessary updating the baSiS,“the deciaion rule Was then,appiiedvas;in
.Chapter’Three;';The'Objectiveuwas-again‘to minimiae feed costs'through
,advance-nurchaees of,feed;f comparing the compounded,value_of the
current cash price to erpected pricesa

The cash prlces used in thls cash study were the same as in
Chapter Threeo Every thlrty days, the dec151on rule reviews the future :
prlces for the follow1ng five- contract monthsn |

Whenrthe cash price for a month is équal to or leea than the
Vexpected'prices.ofzthe auhsequent fiﬁe“contract'months; the storage
department has feed in inventory‘when the decision rule'signals no
.purchase;,the,production"department coneunes the inventor&;'otherwise,
grain nill_berpurchasedlonlyVto that no'nth's'consumption'needso - 1f the
dedision'ia-to purchase grain in excesezof COnsunption‘needs, purchases
are‘made to use up the avallable storage capacltyn PurChasee in exceea

"~ of consumptlon needs are made when the compounded value of the current
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cash price plus_margin isrless than the expected value of the current
cash' prices plus required margins.

The monthly cash opgréting ingoﬁe generated by the purchasing>
department is calculated as in Chapter Three where: Cash flow =
Consumétion'* cash price * (l%r) + consumption * operating cost (1+r/2)
- purchases * cash Price (l+r) =~ inventor?'* operating cost * (1l+r/2) -
debt *vra The inflow of cash is the value of the feed that‘the
production departmeﬁt-will consume ffom the purchasing department at fhe
cufrent cash price plps.storage operating cost oﬁ monthly consumptioﬁ;

7 Table 4.1 shows the accumulaﬁed netAdissavings over the
consumption neéds are assumed ﬁq be one unit, tﬁeApef uhiﬁ dissavings is
determined'by-amortiZing tﬁe.net‘savingse' The average monthly (per
- unit) dissaviﬁgs is i1lustrated in Table 4.2. The average'monthly pef
unit dissavings is computed as follows: | |

Average Dissavings = — Debt + Closing InVentory * Closing Inventory
Value per unit consumed » : .

C(n)® -1
r

* uﬁits cohsumed pér month.
Dividing the averagevsaVings by the hﬁmber of mphths of additional
storage results in the,savings'pef unit of additional storage capacity
in Table 4.3. The best pérformance (0.82 loSS'ﬁervbushél).was realized
with a margin of $.50 when oné unit-éfbadditional storage was used.per~/
month., géferriné to Table 2.6, the breakeven anﬁual owneréhip cost'pef
. unit of storage forsa one cént-losé per 5ushel is a-negative twel#e

cents. Interpolating, the breakevénfannual ownership cost per. unit of
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"Table 4.1 Accumulated Net (Savings) For January 1969 to December 1976.

- Profit , : : _
Margin 0 o 02 03 o4 ] o5 N o7 o8
Storage -

1 ~3.3251 =2.9798 -2.0071 -2.4671 -1.7285 -~1.3188 ~1,3188 -1,822 =-1.822
2 ~7.2359 7.3959 -4.8563 =5,5390 -4,1383 =3,1932 -3,1932 . =2,9201 -2.9201

3 ~11.6680 =11.8189 =7.8361 =8,7733 =~6.5446 =5,289 =5,2890 —408793 -4.8793

<

Table 4.2 Average Monthly Dissavings (per ﬁnit) Consumed for the Time

Period. :
Profit
Margin 0 ol 22 o3 o4 o5 o6 o7 o8
Storage
1 =-.0208 =-.0186 =-.0126 -,0154 -.0108 -.,0082 =-,0082 =-.,0114 -.0114
2 . =.0452 -.0462 -,0304 -.0346 -,0259 -.02 =-.02 =-.,0183 -.0283
3 -.0730 .0739 «0490 .0549  -,0409 -.0331 -.,0331 =-,0305 .0305

SN .
.Table 4.3 --Average -Savings per Unit Consumed per Unit Additional Storage

Capacity.
Profit . : ' »
Margin =~ 0 ol o2 o3 o4 ] N o7 8
Storage ’ '
1 ‘=e0208  ~,0186 - =,0126 -,0154 =,0108 -,0082 .~-.0082 =-.,0114 =.0114
2 -.0226 -.0231  -.0152 =,0173  -.013 -.01 -.01  -,0092 -.0092

3 -.0243  =,0246 =-.0163 =,0183 =.,0136 =.011 =.011 =,0102 =,0102
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storagetfor Om82,cents_loss,pér bushel»iéia negative ten cents. The'
ownership of storage.facilities will have to be subéidized entirely plus
an additional 10 cents per unit of storagerin order to store éréin,

Under the condition of price uncertainty, thé rééults from the
aecision rule showed that therstorage of feed in excess of consumption
needs is unprofitable. Distress sales and special contracts, however,
could permit the purchase.of feed at prices below the market price and

s
allow a per unit savings. Further analysis is required to see if it is
possible to dévelop a more reliable meﬁhod of formulating expected cash

prices,



CHAPTER 5

SUMMARY AND. CONCLUSION

The objeqtive'of this study was to determine the economic
feasibiiity of advance purchases éf»feed° Ownership costs and costs of
operating a storage facility.wefe calculated and tabulated for budget
generation and analysis. Cost of'e;ecting-a specific facility was
céléﬁlated from work b§ Lammers:(1979)o

| The emphasis was on round steel bolted bins with flat concreﬁe
floofs° The types of storage fécilities available are numerous and
“their cost of construction owning and operating will vary. Worksheets
were'déveloped fof éomparison'and‘énalysis by individuél operatqrs° The
metﬁod of budget anéiysis for an actual operatidﬁ is similar. The
results from the study are pre—téx returns. Income-tax deferments and
~£ax7b§ackets“miilkinfluence reSults for the individual. The method
applied to therselecﬁive ﬁurchasing of feed fér Stbrage and iater»
consumption showed storage to be unpquitable giyen the ownership ané
operating costs considered. As the bin size increases, annual‘ownership
cést—per}unit per ﬁénth decreases and with perfect knowledge, storage

- would be feasible. - In the case'of'imperfect knowledge, no savingé were
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realizéd fromrselective purchases of grain in excess of consumption
fleeds°

This study is not comprehensive and allows for further research
and investiga@ion, The decision rule:as applied neglected to use thé
non-contract months in predicting expected cash prices. The decision
rule reviews eleven months to the future and sometimes the deéision to
buy was made too soon. A dyﬁamic optimizing cost strategy was ﬁot ﬁsed
and woul& further'improve”théfdecision rule, also, models for
forecasting commodity which could be incorporated in the formulation of
expected prices;

VTheré are other aiternativeslwhich require further
investigation. ' Existing sto;agé facilities_méy be leased by grain
consumers. ’A feed oﬁeratibn.could iease storagé facilities and store so
that feedrconsﬁmption-will be uﬁinterupted;

Feed‘can be purchaéed on contract for a number.of ioads:of feed

.for a period to‘fill consumptioﬁ neeas’and be delivered so that the
'-méeliem«Wiliwbegs£OIiﬂg~the*feed"grainmatféhefeénﬁenience of “the -grain
cbﬁsumefo This is‘'a common practice by the feed-milling comfanies and

larger feedlots which consume several railcars of grain a week.
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‘Table A.l The Program for an H.P. 65 Programmable Calculator for the
Breakeven Analysis for the Unknown Variable.

Income Annual | Net Months _
Gain Ownership Price of Initialize
W/s . -Even /Unit Storage
Cost '
A B C . D E

The steps of computation:

. STEP - ' Instructions ' . Input data - Key Output
: /units : Data
: Units
o1 : Enter program

2 ' " Initialize E

When ever a different
variable is to be com—-
puted the E key should
be pressed to clear
irrelevant data to the
variable to be computed

3 Enter known data as shown
' ’ below to find unknown variable

.Income . # Amount
Gain-Units STO 1
Annual Ownership ;# Amount
Cost/Unit STO 2
Net Change # Amount
in Price . " STO 3
Months of - - # Amounﬁ
Storage-Units - ~ STO. 4
Annual Needs - # Amount
Budgeted STO 5

Units



TABLE A.l--Continued
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" STEP

Instructions Input data
/units

The unknown variable

is calculated by pressing
the key associated with it -
given the data to the other
four variables '

Income gain w/ storage

A, =

~ B. = Annual ownership cost
C. = Net‘priéé:per unit
Do = Month§ of storage

To add new data to a
variable enter manually
and calculate -as above

Key Output

Data
Units
0
A
B #
c
d #

A program listing is in Appendix Table A.3

‘Example.

Given: - Income gain = $ 800. 00
Net prlce/unlt R - .10¢
Months of storage = _ 2.00
Annual budgeted- = 4000.00

needs

Find: Annual ownershlp costs
from Table iv. )

" Switch calculator on Enter data.

Enter pro’graﬁ°
Initilize

Enter data

Press B

Results will be. °6OCts, This 1s the

ownerhlp cost to store grain w1th the given varlables°
found by use of Table 2.6,

annual breakeven
‘Answer can be



TABLE A.l--Continued
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—

Step

Instructions i Input Data Key Output
' : /Units . Data
Example°
Given: Income gain = $ 800.00
Months storage 1.00
Annual budget 8000.00
need
Annual ownership - 1.08
cost

. Find:  Net .price that will

be the limit for firm to buy

.grain for storage.

Procedure.
Switch on. Press E.
Enter. Manually known data figures.

Enter. Program.

-Press C.

Result: .01F if the net price is
greater than .01°%/ton then the firm
will find .storage infeasible.




Table A.2 Worksheets and Formulea for Breakeven Analysis.,
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1,
2,
3
b

50.
6o -

7.
8o
© 9%
10,

1I.

1.
2.
3.
4,
5.
6.
7.
8%
9.
10.
11.

IIT.

1.

2.
3.

4,
5o
6.
7
8.

-
10.

X

Breakeven Income Gain w/ Storage.

Months storage
X Annual ownership cost

12

x Change in net price/unit

6 + 3

- 12

X S

Annual budgeted needs -~ units.

Breakeven income gain w/ storage

-Breakeven Annual Ownership Cost/Unit.

Annual budged needs
b:4 in net price per unit

+ Income gain w/ storage

12

" Annual budgeted needs

x Months of storage capacity

7 - 10 Bgéakeven annual owmership cost

Breakeven Change In Net Price/Unit.

Income gain w/ storage

~ Annual budgeted needs

= Income gain per unit of feed
budget -~ . ,

Annual ownership cost

x Months of storage capacity

- 12

From line 3. o
Breakeven change in price/unit

CRE




TABLE A.2--Continued

“IV. “Breakéven Purchase Price ‘w/ ‘Storage.

1. Price of grain w/o storage

2. = Operating cost per unit
3. - Change in net price/unit
.4, = Breakeven price w/ storage/unit .- =

V.. Breakeven Price of Feed w/o storage.

1. Price of grain w/ storage

2. + Change in net price/unit ' o+
3. + Operating cost/unit
4, = Breakeven price of feed w/o storage =

VI.. Breakeven Months of Storage Capacity/YR.

1. Annual budgeted needs A
2. x Change in net price/unit C X
3. - Total price of feed budgeted L=
4., Income gain w/ storage ‘
5. x 12 , .
6. =
7. Annual budged needs :
8. x Annual ownership costs v
9, - Total ownership cost of grain =
6 -9 :
Breakeven months of storage
¢capacity / yr.




"I.‘ablve A.3 Program Listing of Breakeven Analysis of Grain Storage.
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it

- 8TO

#

STO

#

$T0

C#

STO

#

.STO

LBL

RCL

RCL

8TO

- RCL

12

RCL

ENTER

12

R/S

GTO

- LBL

RCL

RCL

12

STO
RCL

 RCL

1/X

‘RCL

‘R/S.

GTO

LBL

RCL

RCL

12

STO

: RCL

RCL

RCL

R/S

GTO

LBL

RCL .

RCL

STO

RCL

RCL

CHS

RCL

12

RCL

R/S

GTO

LBL




SELECTED BIBLIOGRAPHY

Angus, Robert C. and Harold M. Stutis. Grain Storage in Arizona,
Technical Bulletin 159, Arizona Agricultural Experiment
Station. University of Arizona, Tucson. December 1963°

Bailey, J.E. Whoie‘Grain Storage, St. Paul: American Association -of
General Chemists, Inc., 1974 pp. 333-343.

Bouland, Herber D. and Lloyd L. Smith. A Small Country Elevator for
Merchandising Grain Designs and Recommendations, Marketing
Research Report .No. 387. USDA Agricultural Marketing  Service
Transportation and Facilities Research Division, Washington,
DC June 1960,

,'Chicago Board of Trade. - Annual Reports and Commerce of Chicago, 1969-
© 1976, Chicago Board of Trade, Market Information Department,
Chicago, Illinois. -

Dahl, Reynold and Patrick Henneberry. Cash-Futures Price Relatlonshlps
' Guides to Grain Marketing, Station Bulletin 517-1977,
Agricultural Experiment Station, University of Minnesota.

‘Doll, John P., and Frank Orazam.  Production Economics Theory with
Applications - Grid Inc., Columbus, OH 1978,

- Firch, Robert, Professor of Agrlcultural Economlcs, Unlver31ty of
Arizona, Tucson. Personal Communication and Lecture Notes.
-~ March .1980. '

Flatls, Steve, "Arizona ASCS News", Arizona State ASCS, Phoenlx,
' - Arizona, Mimeograph, Aprll 4, 1978. p.3.

Helmﬁth, John W Gra1n’Pr1c1ng Septo 1, Econpmic-Bulletin No. 1,
Commodity Futures Trading Commission, 2033 K Street N.W.,
Washington, DC September 1977.

Lammers, Mark Kevin. “The Economic'Feasibility of On-Farm Storage for
Arizona Poultry Ranches"”. M.S. Thesis. Department of
Agricultural Ecnomics, University of Arizona, Tuc¢son. 1979,

'Malphrus, Lewis D. and Larry J. Boyleston, Feed Mill Costs and Capital
‘ Requirements in.South Carolina, Bulletin No. 606, Clemson
- epdiversity, “Clemson: -Agricultural ‘Experiment Stathn, December
1977. ' C

47



48

‘_Manes, René. "A New Dimension to Breakeven Analysis", Journal of
_Accounting Research, University of Chicago, Chicago, Illinois,
-Spring 1966.

: Mayes, Horace M., Steven D. Wiyatt, James F. Riggs et al. Arizona Crop
and Livestock Reporting Service, Arizona Agricultural
Statistics, Bulletin s-16, Phoenlx Arizona USDA Agriculture.
April 1981.

.McKenZie B.A., R.L. Maddex, F.W. Andrew, J.H. Pedersen. "Planning Grain
- Feed Handling™ MWPS Nos 13, Midwest Plannlng Service, Iowa -
State Unlvers1ty, Ames, Iowa°

Pan American Insurance Company, Glendale, Arizona. Telephone Interview
1979. :

o Poppe Wendell.  On-Farm Mlll Manager, ‘Suncrest Poultry Farm, Phoenlx,-'
Arizona. Telephone interview; August 1977

. Reed Michael R., D. Mition Shuffet and Hany H. Hall . Grain Flows in
- Kentucky: 1977, Agricultural Economics Research Report 33
University of Kentucky, Lexington, April 1980.

Schwabe, Barry E. "The Economic Feasibility of On Farm Milling for
- Arizona Poultry Ranches", M.S. Thesis, - Department of
Agrlcultural Economlcs, Unlver31ty of Arlzona, Tucson, 1977.°

- Selley, Roger, Professor of Agrlcultural Economlcs, University of
- Arizona, Tucson. Persnal Communication, August 1980.

Skees, -Jerry, Joe T. Davis, Russell H. Brannon, Otto J. Oewer and D.
Milton Shuffett. Costs and Returns Associated with On-Farm
.Storage of Com Wheat .and. Soybeans, Research Report No. 30.
University of Kentucky, Lex1ngton. Agricultural Experiment
Station, August 1978,

 Summitt, Robert W. and L. Orlo Sorenson. Economics of Flat Grain ,
Storage Facilities in Kansas, Marketing Research Report No. 685.
USDA and (Kansas Agricultural Experiment Station). Washington,

. DC. December (1964).

Vosloh, Carl S. Jr. Feed Manufacturing Costs and Capital Reqﬁirements,
Agricultural Economic Report No. 335, USDA, Washington, DC:
Economic Research Service, May 1976.

Welchert, Ted W. FeedAGraln Storage” University of Arizona, Tucson:
Agricultural Extension Service, July 1976, ‘



