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"On-farm economic evaluation of sheep enterprises: Sheep Cente an integrated
program for the economic analysis of wool and meat sheep emevprises",

~ BW, Boolle
~ NSW Agriculiure.
Agricultural Research Contre, Mitchell Highway, Trangle, NSW 2823,

Abstract

The diffioulty with livestock gross margin budgeting is that unllke crop gross margins
whose retums are measured on the most Hmiting resource, land; livestack gross murging have
conventionally been reported on o per anfmul basis, This means the gross margin s reporied on
the basis of its productive unit, not its limiing resource. o be an effective tool for economic
analysis, o gross margin budget should allow ts user o determine the towl production of the
enterprise being analysed. It should awlso enable some comment on the efficiency of that
production when compared to alternative uses of the resources,

To achieve this, & macro-driven spreadsheet model was constracied which o~ aduets o gross
margin analysis based on the enterprise the operator defines, o enable accurate comparison of
resouee usage, estimations of the feed mxquirements of the enterprise are ealentaied dynamicully,
“This spreadsheet-based gross margin analysls Is ealled "Sheep Cents®,

The "Sheep Cenis” program has been developed Tor research purposes only, and at present
there are no plans 1o commercialise the sofiware, The "Sheep Cents” model has been used in a
number of on-farm technology assessment ressarch projects 48 well ag in preparing gross margin
budgets for sheep enterprises for the NSW Agriculture Statc-wide sheep budget ook (reteased in
June),

A Contributed Paper 1o the Thirty-Seventh Annual Conference of the
Australinn Agricultural Economics Soclety
University of Sydney
9" 1o 11" Febroary, 1993,



"On-farm economic ¢valuation of sheep enterprises: Sheep Cents an Integrated
program for the economie analysis of wool and meat sheep enterprises”

 NSW Agriculture o
Agricultural Research Centre, Mitehell Highway, Trangle, NSW 2823,

Intraduction

The on-furm analysis of slieep enterprises in this paper is conducted using & modificd
format of the teaditional gross murgin analysls, The parpose of the paper is to report an
improvement in the traditional gross margin budget formuat made possible by the improvemerit of
computing and sofiware power, This paper will provide a deseription of the gross margin
budgeting approach outlining the main components of an on-farm economic evaluation of sheep
enterprises, The Sheep Cents model is then described and Is presented gy an improvement on the
traditional gross margin budgeting method of analysing altemative sheep enterprises,

Cross margin analysis is one of a series of partlal planning lechniques used by fam
management economists 1o analyse finaneial and resource allogation {mplications of farming
activities, 17 we take the definition of economics as the "study of production possibilities and the
allocation of a sociely’s resources” (Carew 1988),  Then, 10 be un effective ool for economic
analysis, a gross morgin analysls must cnable its user 1o determine the total production of the
enierprise being analysed as well as enabling us 1o make some estimute of the efficlency of that
production when compared fo aliemative uses of the resources employed by that enterprise, This
Is supported In Heady (1948) who saw the specific objectives of farm manugement research. s (1)
to gulde Individual farmers In the best use of thelr resources and in o manner compatible with the
wellare of sociely and (2) to provide fundamental soalysis of the efficlenicy of farm resoutpe
combinations which can serve as a basis for bettering the publie administration of resources where
agricultural policy or institutions which condition production efficiency are concerned”, "This is
Also supported In Smith (1988) who siated that "The objective in livestock improvement 18 1o
improve the econamic efficiency of production, defined as the cost per unit of product value®,

This paper will examing the on-farm cconomic analysin of sheep enterprises.  Firstly the
paper Tooks at the traditional approuches used by farm managenient ceonomisis and looks at the
components of resource usage by sheep enterprires, by doing 5o we are able to then compure sheep
enlerprises on an equal basis, The method of conducting # fam-based reonomic analysls is 1o
determine resource usage, determine costs of production and detennine total retums from the
enterprise, and combine this into a meaningful result, The paper then discusses » method of
combining this cconomic analysis into & sprepdshectsbused model and finally looks ot the
introduction of risk into this model. Some cxample sheep enterprises are included in Appendix 1,

On farm Economie Analysis of Sheep Enterprises » The Gross Margin Approach

Farm manggement economlists have for 8 number of years used gross marging to analyse
the Minancial aspects of livestock produgtion,  The gross margln is the difference between the
revenue ruised by an enterprise and the varfable costs attributable to that enterprise, Rae (1977)
defines the equatlon for & gross margin as:



Gross Margin"  Tolal Revenue minus Total Varlable Costs,

4 A gross murging analysis of livestock production in iis slmplest form Is the wtal income
from the gale of the Jivestock and their assoclated products (in. the cose of sheep, goats and dalry
cows for example) minus the varable costs of producing the saleable commoditios, such us
veterinary expenses, husbandry operations, transport, replacement snimaly and 80 on, A gross
margin budget does not include the overhiead casts of running the fam such as interost repayments
on capltal, shire rafes, rent cic; wor does the gross margin raditlonally account for the costs of
feeding the Hvestock, apart from some supplementary feeding costs which are over and above the
average or long mun pasture requirement,

Gross marglns analysis hias been effective In comparing the costs and retums from simitar
livestock enterprises, that i livestock entenprises whose overhead requirements are equal, Where
overheud resource requinements are not ldentical the gross morgin unalysls 18 not effectively
comparing the retums from the same resource input. To use the cliche, we are "not compating
apples with apples”, The maln difficulty with livestock gross margin budgeting is that unlike
cropping gross margins whose returns are measured on the most limiting resource, Jand (n $ per
hectare), livestock gross margins have conventionally been roported on a per animal basts, For
example, 4 sheep gross margin budget would report the gross margin on « per entetprise (typleaily

& thousand sheep) or per sheep basis, A gross murghs which is reported in thds manner does not

report retums on the basis of the most Jimiting resource (e lund), By reporting retums on o per
animal basis, the gross margin is eeporting rums from the entetprise on the basis of its productive
unit, not fis timiting resource,  An analogy would be 1o report crop retums based on the gross
margin per plant father than per heetare, What Is required of us as economists, is to report retums
on o basis which would enable an aceurate comparison of the economie rent retumed from the
most Hmiting resources,

To address this shortcoming, we require a huse from which the relative economics of all
extensive agricultural enterprises capable of being produced In a particular reglon can be evalusied,

A Basis for Economie Compurison » the Importance of Caleulating Feed Requirements

To analyse the relative cconomies of different agricultural enterpises, It Is Important to
compare different enierrises from a similar basz, Obviously you can not directly nompare returns
per cow with retums per sheep or retums per heetare (in the case of cropping enterprises), In
order 1o aceurately compare different enterprises we necd & similar base over which all enterprises
an be mied. Seleeting the gppropriate base depends on the most limiting economie resource, In
Australian agriculire, it can be argued that ultimaiely the most limiting resource 1§ the area of
fand. In the guse of eropping enterprises tie land Hmitation is obvious, that i, to expand the geale
of production you need to inerense the aren of Jand, Consequently cropplng enterprises have their
ceonomic retums commonly reporied on  per hecture busis. In most grazing enterprises fand is a
limiting fuctor only because it supplies pasture (in the housed or feedlot ease land becomes &
limiting resource becwsse It provides physteal space), Tn lvestack enterprises the demand for land
is o derived demand, derived from the demand for livasiock or livestock products (eg. wool and
meat in the ease of sheep),

Reporting livestock enterprises in terms of the gross margin per unit of land requires an

" For more detail on gross marging and thelr use irs fatm management and budgeting see Dent
et al, (1986) und Rickards and MeConnell (1968),
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estimato of the carrylng capacily of the land, There Is # problem hare, and that s you have two
unknawns, First I the quantity of feed required by the livestock enterprise and second Is e
pasture produced por hectire, Quantity of feed demanded by livestock enterprises varle
withi 4 praduction, topography, climate, breed, as well as the uge and weight of stock,
date, this has heen handled mther poorly using manual methods of calculating the feed
requirements of particutar livestock enterprises, A unlt of feed demand or production
conventlonally used in Australion agticuliure is the DSE which stands for dry sheep equivalent,

Using the gross murgin per DSE 65 o comparison between Jvestock enterprises, we can
think of the cost of feeding livestoek tn terms of the number of animals we dre able (o susialn on a
lven arca,  For example, if we are teying to maximise fum income, considering the mtums on a
per feed unit or (DSE arcx) basls rather than & per sheep busis then becomes o more nceurate
estimate of the cconom's performiance of the fam,

A less cumbersome and time consuming upproach to gross margin analysls was requlred,
one which precisely calcalated the feed requirements o5 well g the trditlonal gross margiit of the
livestock enterprise being analysed and one which would dymamically adjust the feed tequiremonts
when any chinges 10 the enterprise were contempluted. A system which determined the amount of
pasture different livestoek enterprises requine (o achicve centaln fevels of production was necded,
Once we know the pasture requimments of a livestock enteprise we then need to comblne this
with the pasture production from a heelare of land snd we can then caleulite then have o dollar
retum per heetare for ‘ivestoek enerprises, 'We then have a base for compang livestock relums
with cropping returns,

If we congider the relutive economic merit of livestock enterprises is the efficlency with
which they convert feed resources availuble to them into net fann retums (economic efficiensy of
feed eonversion), we are able to think of the cost of feeding livestock in terms of the number of
animals we ean carry on a given area (known us carrying capaeity). Whon trying 1o deteriming the
most eeonomically effieient livestock enterprise we are not necessarily fnterested in the enterprise
which retums the highest gross margin or the highest gross margin per sheep, but the production
system which returns the highest geoss margin per unit of feed consumed,

The approach tiken to achieve this for sheep entetprises® wis 10 use o spreadsheet based
computer model which performs o pross margin analysis based on the enterprise the opertor
defines,  Estimation of the feed requirements of the sheep enterprise are then caloulated
dynamically using the metabolisable energy requirements system to determine the enerty demands
of grazing animals, The main components of o farin<based eeonomic anatysts are outlined below,
The first and most Important 15 caleutating the feed requirements,

Caleuluting Feed Costs » The Metabolisable Energgy Requirements Systeim

The importanee of caleuluting foed requirements has been explained sbove, There are 4
number of systems of caleulating the energy requirements of livestock, two of these which have
been widely used by fam management cconomists in Australin ure Rickards and Passmore (1977),
and Mulr and Simpson (1990).  Doth these systems convert energy rquirements of ruminang
grazing anbmals info DSE or LSM (llvesiock monthy ratings, These systems rely on the manual
calewlation of the enery needs based on the sheep's weight,

* The author has also developed a snilar system for the analysls of the cconomics of boef

zaggri production, ‘This system Is aguin spreadsheet-bused and Is eutled "Cattle Cash”, See Bootle
(1992),



- "The problem with both these systems Is they re too simplstic for an accuraté estimate
feed requirements and they do not readily enabls the dynamic calculation of ruminant feed
reculrein, of aliemative sheep

enle enis of 4 DSE,
Rickands and Passmore (1977) coll ot SE), und it i
defined as the amous eed required to malntaln u 50 kilose ( e month. Mule
and Simpson (1990) define & DSE w5 "the amount of feed sequired 1o malnty kilogram
flgece-froe adult dry shoep for 12 months”, ‘The latter definttlon scems to be inapproprate as there
ane few 45 kilogram aduly sheep, let alone "Necee free sheep,

15 which Is nccessary for th
8. ‘These wystems even have 4 di

Other systemns of caleulating energy requirements such as Mintstry of Agriculture, Fisheries
and Food (1984) and Standing Comrmltice on Agriculiure (1990) tely on o system of equations o
caleulute the energy requirements,  They require accuraie Informatlon on animal - weight,
physialogical staws, growth rates, and energy values of pasture, and In the Standing Commitiee on
Agricullure ease tlso require estimates of environmental conditions such as temperature and dally
disumee animals hive travelled, These sysiems while more theoretically rigorous, are tedious o
caleulate muanuatly and consequently have not been widely used In ecoromic analysls to dats,
However it should be noted the equation referred 10 In Rickards and Passmons (1977) Tor
estimating feed requirements were bused on 1 1977 version of Minlstry of Ariculiuns, Fisherles
and Food (1984). Therefore the equations prosented below are ab updaie on that prosented In
Rickurds and Passmons (1977),

Thie Sheep Cents modef uses the metubolisable energy allowance system of caleulating the
energy requirements of the sheep flock, The system {5 based on that developed by Minlstry of
Agriculiure, Fisheries and Food (1984) but includes aflowances for Australian conditions adapied
from Rickirds and Passmore (1977) and Standing Comminee on Agrculture (1990), The Minlstry
of Agriculture, Fisheries and Food system, being British and therefore a different production
envitonment, (ends to underestimate actual sheep enciity usage in an Austrafian environment, To
Mustrate this, Stinding Committee on Agriculiure (1990 estimates the Ministry of Agdeuliun,
Fisheries and Food calcutation for u dorset wether's metabolisable energy requirement is
approsimately 4 percent below what would be expaected under Australian conditions,

The problem of tedious ealeuladons whien esimaiing the feed fequirements of different
sheep flocks is overcome I the Sheep Cents model by the linking of the sheep flock production
assumptions to & separate seetion of the spreadshest which containg the metabolisable energy
allowance cquations,  The unlt of feed used In these cafeufations Is the megajoule (MJ) of
metabolisable cnergy. M] of motabolisable energy ure then converied it LSM, which are In tur
summed to glve an gnnual DSE requirement for the specified flock, The presentation of foed
requirements n DSE tather than Mj terms is done for familisrity and for cuse of farmer use
However, Sticep Cents retaing the abllity to report feed requirements and gross marging on o Mj
busts,

The metsbolisuble energy requirements method of caleulutlng ehergy requirements of sheep
uses the sheep's welght o determing the malntenunce energy requirement for that animal, Fer
maintenanice 15 pssumed to meah slatus quo, that 18, the amount of encrgy required fo keop an
animal at its current welght and maintaln all badity functions with minimum exerclse®, Once we
kriow the animals weight and therefore the maintetiance energy wequirement thers are o number of
additlons. 1o make for growth, pregnancy, lactation, exerelye, quality of feed, and efficiency of foed

N s‘f;s;m In Miiiry of Agriculure, Fisheries und Food (1984) to be o pened ur yarded
animal,
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ct?rfwcxs_im, The equations sed by Sheep Cents (0 estimate energy requirements of sheep ang
explained in below, R )

oy Roguemnts,

tlons tequired to determine malnicnance

1. Malntenance Ene
Thie ikl

‘ fations requ Ieterming malnienance are made up from the followlng thive
e, Firstly Minkstey of Agreultre, Fisheries and Food (1984, pp. 51) gives the forula for
tabo ,

T EM(Mylda) e (0ZBWOTRL08 W
Wihare: W i kli?g!mmas of body |

.

) ight, and
N ) ~ LOS is a safety allowance, '
Minlstry of Agreultuns, Fisherey an

nd Food recommend o safely allowsnce of five percent Iy
added 1 the fasting metabolie fie of sheep. This s providva so onsuro feed requitements are not
underestimated,  Equatlon (1) gives the fasting metabolic ewmgy requirement of the sheep, The
first allowance whict must by added to this Is an activity Insrement (also referred 6 48 an exercise
altowanee in Rickards and Passaon 1977,

The formula for the activity increment fs adapled from that given fn Minlstry of
agriculure, Fisheries and Yood (1984) and Rickoeds and Passmore (1977).  Minlstry of
Agrieulture, Plsheries and Food (1984 pp. 517 Indieate that sctivity Inerements hiad to be wlowed
for over and above Fastity metabolism, those were:

0%  for housed wnlmals (e, malrtenanee at fasting metabolism pluy the
, 5% safety allowanee N )
15%  for yarded animals (sea also Rickandy and Passmore 1977 pp. 8),
W% for foraging animals grazed under favourable conditions (e
o intensively grazed animals « R&P 1977), and
00%  for foraging animale grazed under extensive prazing conditions
(Rickards and Passmore 1977 pp 83 ()

~‘'Mhe third allowance which makes up the energy requirement of malnicnance 15 the
efficlency of feed uiillsation’, Rickards and Puamore (1977 pp, 8) noted that the efficiency of
utllismion of metabolisable energy for malhtenance varies with the ME (melabolisable Encrgy)
content of the feed rmlon, They estimated the Gollawing efficiencies of conversion for various
qualities of feed:
66%  poor quality feed,
68%  medium quality foed,
1%  good quality feed, and
M™% coneentrated ratlons, 3
These quatities of feed correspond to the foltowing mewbetisable energy levels:
Poor quality feed = 1% My of ME per kilogram of dey matier (M]
ME/ Kp DM),
8,37 Mj ML/ Kgg DM,
1004 Mj ME/ K DM, and
1L72 M B/ Ky DM,

Using. equations (1) 1o (3), and the sheep wight, grazing environment and quatity of
pasture o feed, we are sble o deterning the malntenance energy requirements of dry adult sheep.

Medium guatity feed
Good quality feed
Concenirated rtions

g

+ Ministry of Agriculture, Fisheries and Food (1984) use the efficlency of uillisation of
fmetaholisable encrgy for sheep as o constant 07, 'Phis I congidered too Indecurate under
Australian conditions whens feed quality (Mj ME/ Kg DM) varies widely throughout the yenr

(Standing Comuilitee on Agticuliure 1999),
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producing 23 micron wool and ceks 0
hoggets ot 45 kllograms at 7 : ntenance feed requirem
accounits for 70 percent of total feed requirem he next addition (o ma!
requirements I the energy required for gestation (or prognancy), :

of the flock
menance feed

% Gestation Energy Requirements: ) T

A gesting ewe uses extra energy In the production of the foetus, This extrs ercrgy 1
used by the prowing loctus as well a5 by the ewe for the production of iissue and membrines
agsocinted with pregnancy, The mount of encrity required t)g' the growing foctus has been
estimated by Standing Committes on Agricultune (1990 'Table 1,11) und Is presented In Table 1,

Lible 1 - Mytabalisuble Bnorgy required per duy

mr preghancy _‘b;r ewes U%:g};iy ~bzxs§3);,

(MEMayeauied | 04 | 1t | 17 | 26 | a8 | |
As the Sheep Conts model's feed requirements are based on dally energy caloulations
which are then sumed to give monthly averiges, ‘The values presented In Table 1 were adapted
tor glve the figures presented o Tuble 2, displayed om o monthly basts,

Table 2 » Mewbolisable Eneray requl s
 Months Before Term | 3§ 2 oy Tem

MeMpwreired | 04 | ok | 6 | 83 |

I porduy fo gy by owes oy by,

The gestation Inerement is ndded to the mulntenance flgures for a pestating ewe, The ME
fequirement given as Term represents the encrgy expended ot binh by the ewe and Is carrind
forward us extra energy demand for half of the first month of tictation,

3, Luetatlon Bncrgy Requirements: )

As With pregnaney, Tuctating ewes expend extra energy on milk production, This Is
Included In the Shecp Conts model's energy ealeulutions as & lnetation ierement, The formula for
the caleulation of the extra energy requined for lactation comes from Minlstry of Agricuttuns,
Pisherics and Food (1984) und 1s givenags o o

ME (Mjiday) Milk (1 Kp) = 4.6 Mj ME / Efficiency of glilismm of ME (0.62)

)
The formula used in Standing Commitiee on Agriculture Is gven in equation 5. This Standing
Committee on Agriculiure (1990) formula glves an energy value of milk production which Is 6 %
Higher thiun the Minisiry of Agriculture, Fisheries and Food Tguses, J N
ME (Mi/day) Milk €} Kg) = 4,72 M} ME / Efficioncy c}l;’wusmim of ME (0.6)

(5)
The Sheep Cents model uses the Stnding Committes on Agriculture (gures a8 thuse are more
current und were developed for Austration conditons, Estimntes of 0 ewe's milk production are
;ixgvsm In *Iﬁ‘z;l;!a 3. The estimates are from Ministry of Agelculture, Fisherles and Food (1984, Table
y PAfIC BO):




) the additlonal ME required by
in-Table 3, an presented in Table 4,

coweswihdingles | 1084 |
eweswithtwing | 1762 |

145

1t should be noted that to avold double eounting the energy requirements of luctating ewes,
the ME value of milk is subtracied from the ME requiremens for lambs presweaning, This means
that the eneigy requlrements of growing fumbs (pre-weaning) e met purtially by the encrgy valug
of milk from luctuting ewes and Pm&mly by the pastore grwzed by the lambs, Rickards and
Passmore (1977) stated that us 4 rule of thumb "It Is not 100 Inaceurae® 10 sgsume thit the energy
rwgalrement of a ewe plus Tamb Ul weaning s the same us the ewe ut peok lactation, This would
b o€ 4 tolal enerry requirement for a ewe und lamhis) il weuning, stightly Tower that the figures
which are culeulnted using the above method,

4. Energy Requirements for Crowth:

The caleulations for the encrgy requirements for growth are more complex than thiose
given n equations (1) o (5) for mulnenance of adult sheep, Firstly the equation used 1o enleulufe
the energy required for fasting metabolism for growing sheep (M) s different from that given
above in equation (1) ,

FM, (Mjlday) = (0204 WI ¥ 1,05 (6
Wheres FM, is Tasting metubolism for growth,

W is kilograms of body weight, and

LOS s the safety siowance, , ,
Agaln this gives Just the fasting metabolie eneegy requirement of the growing sheep, The activity
and efficiency allowanees deseribed In equatlons (2) and (3) must be wdded 10 FM, 1o obluin the
maintenance energy requirement for growing sheep (M), The allowance for growih of weight
gain must be added 0 Mm,, ‘

As the Sheep Cents model ealeulntes the daily welght gain of animals based on speeified
taret welghts, the approach used to predict the encrgy vilue of liveweipht gain Is different to the
appraach typically used, Nommally, when caleulating energy rquirements we are irying (o predict
the livewelght galn of o specified animal given the following three varinbles; ME content of the
feod, the lvewcight of the unimal, and dry matter Intake, However, In the Sheep Cents moslel,
bechuse we already know the livewelght gain of the animuls (which 15 caleulated by dividing
operator specified target welghts by animal age ot targer weight), whnt we are trying to defermine



i§ the amount of ME that would® have been requined to énable the animal 1o grow at that target or
predicted growth rate, '

Minisiey of Apriculture, Fisheries and Food ;(1984) states that Hvewelght galn (LWG) that
cais b achieved from energy stored can be culewlated using the fomula;

LWG = Enemystored K
Energy Value of Gain -~ BV,
The energy value of Tivswelght gain by lambs is givea by Minisiry of Agriculture, Fisheries and
Food {1984, Formula (44), page 58) ag: ; S

logp BY, = 011 loge LWG + 0.004W + 0.88 (MI&g) (7)

Where: W s welght in kilogram, and ,

~ LWG I Hvewelght gain In p/day, ‘ “

Wih substitution of B, / LWG for BV, equation (7) may be rearranged 1o glve the following
formula 1o estimate the Tivewelght galn of growing sheep (Ministry of Agriculture, Fisheries and
Food 1984 page 58); - ,

Togge LWGQ = 0.9 1o, B 00036 W + 191 (8) .
Equation 8§ prediets the sheep's flwwalgm i, Wit Is réquired by the Sheep Cents model s the
energy stored B, from u given Nvewelght gain, We can caleulate this by rearranging formula (8)
10 gett

B

Jogo B, = (0 LWG - 191 4 00036 W) /09 )
Which muny also be rewritten to glve ugs .
B, = 108008 LWG < 1914 00036 W) / 0.9 (10)

Consequently from a4 given liveweight galn and ME content of the feed we can- caleulate the ME
requirements of & hypothetical animal on o panicular pasture, The next addition to caleulating the
enerry requirement of sheep is the encrgy requirement for the growth of wool,

8, Lnergy Requirements for Wool Production:
Rickards and Passmons (1977) stwie that the aceuracy of estimates of the energy required
by sheep over relatively short periods of tme (ie periods of one month):
®will not be Improved signifieantly by treating wool growth and gain in body tssues os
separaie entities, 10 is suggesied therefore, that all the gains in overall livewelght be treated
as 1 they were gains in body tissue..".
In order to reduce the complexity of enleulutions in the Sheep Cents model this assumption was
adopred, it should be remembered that 4 5% safety allowance I alrendy added w the maintenance
requirements of all sheep, in lght of the above this would be expacted to allow sullielent leewny
for wool production.

6. Energy Value of Weight Loss:

In order to simplify the caleulations in the Sheep Cents model weipht loss Is nat
considered,  Where welght loss occurs In adult sheep the welght change from one month o the
next Is only considered tn teons of the decrensed ME for malntenance of those sheep. 1t should be
palnted out that there is lile loss of acenriey excepting the ¢ase whene there iy oxtreme md
continued welpht Joss sueh as In p drought period.  Sheep Cents was not constrycted to calenlate
the feed requirements of sheep affected by drought but o analyse the Impaet of changes In
technology on, primarly steady state sheep enterprises,  There are several models which address

¥ Note that In the Sheep Cents model It 18 up to the operator 1o specify realistic target welghts
for turget ages, ‘Thers Is no Hmitation of dally intake assumed i the model,

8




the problem of caleulating the drought feed m wirements® of shoep enterprises such as Sheep0,
Droughtpac, Jumbuck and CSIRO's Grazplun, '

7, Definition of » Dry Sheep Bquivalent: e . o

_"There are 250,7" MJ of ME In o LSM, thi 1 figure 15 caleulated from the definltion of LSM
In Rickards and Passmore (1977 pp, 14), Thelr full definition of o LSM Is "the energy required to
maintain o 110 pound (50 Klogram) dry sheop grazing 'medium quallty® pastures for 30y
{m;mm after sllowing for 35% oF fasting metabolism for exerelse, 'This 1 given in equation 11
wlow;

One LSM = 30 days fusting metabolism x exerelse (aetor x »mghr;ay of feed conve=fon,

Rickards aud Passmare use 1,35 as the exercise facton, belng equivalent to that of an
intensively grazed animal, They use 68 % os the efficlency of feed converslon, this Is for an
animal gatzng pasture with o ME content not less than £37 Mj ME, or "medium pasture” by
Ricknrds and Pagsmons's deftnltion,

The feed requirement cateulaions i the Sheep Cents modol is based on o 304 day month
(e 365.25 duys in u yedr divided by 12 months) not a 30 day month as in the Rickards and
Passmore definltion of o LEM, The dally energy requirement of the sheep defined by Riekards
ard Passmore Is 8,3579 M}, Thus, the energy requirement of o LSM in the Sheep Conts model fs
254 M of ME, The encrgy required for i DSE I twelve times that required by o LSM, "Thot 1s,
3052 M of ME (e, 365.25 days muliiplicd by 83579 MJ).

The definltion of & DSE for the purposes of the Sheep Cents model and tifs analysls is the
amaunt of energy required (o matntain o 50 kilogram dry sheep grazing 'medium quatity' pustures
for & 30 day tmonth, after allowing an additonal 35% of fasting metabolisn for exerelse.

Estimation of Livestack Lahiour Requirements und Costs

The amount of labour used by individual farm activities vardes widely, "Phe varlation In
labour requirements I duc o number of veasons.  Some of these reasons inelude; differens
machinery or caplial equipment and therefore different work rates, ditferent methods of completing
simllar operations (such as an Injectable drench vessus & traditfonal oral drench), contractors o
used for the operation, machinery or equipment fatlure or nexperienced operators, or climate or
physical difficultios. Whatever the reason for the varfutlon in the labour required to complete
panieular task the operation must be compleied,  As & consequence the farm mangger must plan
for the labour Ume required,  Ladour budgeting Is a vital part of fatm business management, botls
for strategle production planning and Onancial menugement,

The amount of Jabour used In Hvestock emerprises 1s diffieult to enleulate precisely. The
difficulty with plunning labour use for general farming aetivities Is exncerbuted fn livestoek
production because of the unpradictable nalure of anbmals,  While the Iabour tequirements for
farming activites such as ploughing a fiekd may be difficult 1o precisely thine beetuse of unknowns
such ns ground hardness, tractor wheel slip, machinery overlap, rowtine equipment malntenance,

* For more information on how 0 caleulute the energy requirements of drought affected stock
see Oddy (1978),

7 59,051 kel = 250.7 M)
9




operator skill und sk of @qutmmmt fuilure, thie humber of pnkncgwna In Tivestoek o

e { peratlons ang
usually for groater, Whatever the husbandry or management aetivity that Is wnderiaken; the
unpredictable nture of animals uffects the manager's ubility to budpet the labour time requlred,
For exumple, the tme required for o simple fask such ay mustering o paddock deponds on a
fumbér of fuctos; Initial locution of the anlmals, pasture condition, elimmtle conditions, opormar
skill, cquipment reliabllity, phystologleul statws of the animals, whether or not there are young
anlmals present, aninsal iemperyment, animal condition (relutive fatness), topogtraphy, wnd 4o on,
For this mason It Is not yacomman for the labaur requirements for o partiular operation 1o be
twlee or half as much oy Initially estlimated,

fr—t

The Sheep Ceats madel callects Tabour times required in (erms of operator supplied Tabour
for ull husbandry operatians based on un estimte the operitor makes for wach husbundry operation,
In the case of contracted operations such uy shearing or crutehing, the operator speaifies only the
labour rquited for the operitlons that are not contructed, such ay musterng and yard work,
Labour times are required by the Sheap Cents model for the following sheep husbandry actlvities;
drenching, jeuing, lice congrol, vacelnations, erutehing, shearlng, mulesing and fimb marking,. The
Sheep Centy model prompis the operator o estimate the number of hours the hysbuidry aperations
takes per one thousand sheep,  Other fabour requirements needed fn the Stieep Cents model are;
the supervision of jolning, Junbing, waier, pasture and other labour requirements not elsewliore
speaificd,  An example of the other “not slsewhere speclfied Tabou" would be the wdditionsl
labour required for pregnancy seanning If ' were undertaken,

For the husbandry activitier, the model then caleulates the number of sheep on which the
hushandry operation Is performed and then ealeulutes the Jubour required for that opetation on un
annual busls. ‘The supervision Iabour tmes are then added to the husbandey labour times
total Inbour requirement for the flock specified, Sheep Cents does nat ealeulute the cost.
in the pross wanyn bt reports the net mtum o labour for |
fiross murgin per operator suppiled labour hour. 10 1t was desirable for labour 1o ba Ineluded as a
cost this ean be manually ealeuloted as fong as e hourly Inbour coss I8 known, "The reason for
reporiing gross marging per operator lnbour hour Is so the operator ean use this as an Indientlon of
the opporunity cost of hsmer tme and plan aecordingly, A secondary henefit Is 8o neeurate
Inboue times are ealedlated for fingr programming purposes,

Assessing the Copltul Vulue of Livestock

Caleulating the cuplial retum fo Jivestock enterprises con be quile complizaed Tn the case
of mixed faming enterprises, The complieation arises when determining the proporilon of total
capitul Invested in livestock enterprises und the proportion whigh Is Invested In nonsllvestock
entemprises, “The approach used In the Sheep Cents model 18 10 enleulnte the annual eaplial Rt
for capial Invested only in the Jivestock portion of the farm.  This Ignores caplial which Is
Invested In land, machinety, and bulldings ele, 1o order 0 muke accurste companisons of different
livestack enterprises, the retum from the euplind nvested In lvesioek Is used ns an Indentor of the
relutive rate of eaphtal retur,

This compurison Is sceurate as Tong as the differcht vestoek enterprises do not have other
assoelated Investments which are required for them 1o be underiuken, An example of this would
be n faomer considering an enterprise shif from an all sheep enterprise 1o o sheep and cantle
enterprise mix, The cattle enterprise would require additlonal eapiial Investment sueh o8 euttle
yords and handling fucilities (1T they dd not previously exist), The sume eomparison can be made
for moving from all eattle production 1o some or all sheep production, as the sheep enerprise
requires speciatist sheep bundling and shearing faellities,  Howaver, in the majorlly of e NSW
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shegp-wheat belt mixed enterprse fms, additional investnient s not required because facllitles
olrendy oxist on the farm or they cin be readily hired r borrowed from nelghbouring farers,
Under these elreumstanices the comparison of nanual fetim to-caphinl nvasted I Ivestock & valld,

Thete is one other precaution whish should be mentioned When comparing the annual
relum to capital Invested in fivestock, and that is that you must sompite the surns not Just on the
poreent refum but also on percent return from ared of Jand or quunilty of feed that Is required by
the specified enterpriza, This Is ealeutated In the Sheep Cents model by determining the lvestock
capltal invested per DSE and dividing tls Into the ross murgin relured per DSE, This glves the
nnual wiur per DSE on caplinl invesied fn Mvestook and glves n eleaser indlontion of ihe total
resources, both financial and physical (pasture),

it are required by thie enterprlse spocified,
The Bifeet of Risk® on the Eeonomies of Livestock Production

Risk analysls Is incorporated Into the Sheep Cents pross marging because "the outcomes of
most agricultural produetion sysiems e characterised by uncertalnty, risk analysls Is ai important
camponent of the process of economleally evaluuting n new production teehnology” (Vers, Bootle
ind Griffith 1992), ‘There Is o difference between whnt economlsts rofor to a8 risk nd (hat
referred 10 08 uncertainty, The difference between risk and uncerialnty, deseribed by Muleolm
(1992), Is "srisk [is about] the prospect of something happening about which the person soncemed
could guess soma probubllity of oceurrence,  Uneeralnty [is) the term used 1o cover all things
which could happen, whose likelihood the deelsion maker could not even hazard o puess about",
Mulcom's uppronehs i simifar to that wken by Anderson (1988) where risk 18 deserbed 08 another
potentially unclear concepts "In fuet it 15 tikely to remain s even afier the followlng but, to pin
things dawn & liude, risk is taken here o mean uncertainty with feeth”,  Anderson goes on o polnt
out that there Is o ditference between varabllity and risk ond this is that it something Is quite
vurinble but highty prediciable, It Is not [necessitity) risky", Malcolm states that "nowadays it i
usual to speak of risk as belng wil-encompassing™s This is the approach used in this paper,

Risk pluys u vita! rofe In the economic analysis of all agricuttural enterprises, Al risk has
i assoctited cost 1o the farm business. 1t could be argued that risk is o mujor determinant of the
furmer’s declsion (o Invest In partieutar forms of agriculture, The Importance of risk fecording 1o
Muleatm (1992) 15 thuit
“there I8 u possibiiity that planned-for ylelds, prices und costs do not oventunte, this
consequently uffects the business™ ability 1o pay for the Inputs wsed, 1o service deby and to
upproprintely roward Tubour, management and copital,  Unexpeeted varlutdons n ellmatie
canditons, ylelds, prices, costs ete result In the furm manuger having 1o viry actions that
hud been plunned 1o be done before the expected event or combination of events, falled to
eventuite, Price and production risk Is incorporated Into producers’ planning md netions,
Therefore varlublllty of net cash flow per se Is not the major problem due (o risk;
unpredicted varability of net eash flow, which I8 & consequence of sk und which hoy
eosts, 18 the problem”,

This I8 why risk Is congidered impornt in eviluting the relative ceonomies of lvestock
productlon. Risk affects different ngricultural enterprises differently, even enterprises which are on
the same furm In e same aren have difforent levels of exposure fo fisk, In nssessing the
Importanee of dsk In farm business mongement Maleolm (1992) fukes the view fhat "Factors
beyond the farm gate, and thus beyond tie farmers conirol, tre mors fmportun detenninants of

' For u more complete look at risk wd uncertalnty i agriowiural deglslon analysls see
Anderson, Dillon and Hurdaker (1977),
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sutvival and success than what farmers actually do (alihiough this increases the Imponance of
maoking good decistons about the things which farmers do have controt),"

"@ Risk"* « Spr‘emisaeét Risk Amiym

Risk analysis was consldered an importent pant of voe onefarm evaluation of sheep
cnterprises, ‘The risk analysts was underiaken using a computer sofiware package eatled '@ Risk",
This package I an "Adddn" 1o the Migrosoft® Excel spreadsheet and allows probability
distributions to be used for variables whore risk is present, instead of average or expeeted values,
This means Imporiant parameters not usually varied ean be risk sensitised.  Consequently we are
able to amudyse the risk ussociated with exch enierprise by getting a range of resulls for gross
margin and feed use parameters,  Scosltising the gross margln to sk Is seen as belng & more
thorough approach than the traditional parametric risk analysls which only varles price and yield
(in sheep enterprise gross marging usually the quantity of wool shomi per sheep),

The @ Rlsk program allows you to define the shape of the probability distribution as well
a8 defining its parameters, ‘The physical process of incomporating risk into the analysls is quite
simple,  First the Sheep Cenls program creates o spreadsheet template of the entetprise being
analysed, This model 18 then saved as o separate spreadshect. @ Risk I8 then loaded Into e
spreadsheet, this activites the risk programming features of the program, and allows the probability
distributions 10 be specified. A probability distdbution can then be defined for cach of the
parameters being sk sensitised,

Onee the probubility distributions are set up for all relevant parameters, & number of
iterations (user set) of the model are condusied automatically by @ Risk. @ Risk samplos
randomly from each of the probabllity distributions and then recaleulates the spreadshiess, saving
the results from each of the selected owiput cells, Once all the iterations are completed, graphical
representation of each output varluble Is prosented and the statistics of the stmulation recorded,

The whiole process takes o fraction of the time which would have been previously required
to conduet such an exhaustive risk analysls, I you wke o simulation whth 1,000 fterations (a8 was
the case in this analysis) with four probabllity distributions and did the analysls manually, this
would represent 10% separate budgets, ‘The random sampling and recording of results would also
have to be conducted manually for each of the probability distributions and ench separite budget,
It Is therefore difficult to estimate the ampunt of time which can be saved and therefore the value
of using the @ Risk program when condueting such an analysis,

Appendix 1 contains an example budget and risk aoalysis, The budget 15 based on g
Northens New South Wales prime Jumb producing flock. ‘The risk analysis sensitises the following
parimeters:

1, Lambing % « Truncated Normal Distribution » mean 120%, SD 30%, min 90%, max 150%.

2, Lamb Prices - Uniform Distribution « min 70% of mean, max 130% of mean,

3, Wool and Moiton Prices » Uniform Distribution « min 60% of mean, mox 140% of mean,

4, Supplementary Feed « Truncated Normal - mean 100%, SD 50%, min 0%, max 200%,

The @ Risk analysls results and the graphical represeniation of the above distributions nre
presented in Appendix 1,

? Pronounced "at rigk”,
" For mone information on Excel Version 4 see Microsoft (1992),
12
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" Mow Sheep Cents Is Structured

In onder to understand how Sheep Cents operates It Is necessaty to explain the components
of the model, Sheep Cents {5 made up of two spreadsheets and o masrosheet, The names of these
spreadsheets we: i B e

+ Sheep Cents spreadsheat template » "SHEEP.XLS",

» Sheep Cents input prices spreadshact « "INE LS", and

v Sheep Cents controlling macro « "SHEEPXLM",
To explain how Sheep Cents openites each of the components will be outlined scparately,

4

Fissily, the main spreadsheet SHEEP.XLS 15 a template into which data Is "dumped” or
armnged from the controlling mucrosheet (SHEEP.XLM).  Figure 1 iflustrates the stricture of the
spreadsheet femplate, The fisst area of Imporiance Is the data-dump area, identified as Area 3 in
Figure 1, 'This i3 where all the assumptions about the sheep enterprise belng analysed are enfered
{nto the spreadshect. All input dota is arranged In this area by the controlling macro, ‘Thicre any no
links between the mincro and the spreadsheet, thls enables the template 1o be saved a5 u free-
standing spreadsheet, which is not reliant on the macro for any of Jts nput data, Information from
this data-dump area Is required throughiout the template spreadshect, In Figure 1, arrows Indicate
the flaw of data, Arca & in Figure | Is the next most important reglon of the template spreadsheet,
This area Is where the flock parimeters and structure Is defined, 'This structure I8 & month by
month tdly of sheep numbers and ©yghts by entegory (e lambs, ewes and rams) and by sub-
category {ie singleton male Jambs from second joining, o twin male lambs from main jolning, or
ewes from main jolning which are In their third month of Inetation ete), Tt includes inforniation on
growth rates per month and mortalities per monthe  Information In this area s vital for the
enleulation of metabolisable encrgy demands and sheep busbandey operations' costs, Information
flows from Arca 8 1o all other areas of the spreadsheet except the data dump ares,

Arca 1 in Figure 1 s the metabolisable energy demands calenlation aren,  Here all the
citegories and sub-cateporics of sheep as well as information on pasture conditions and animal's
grazing environment are combined to determine the feed demianded by the sheep enterprise, Arca
I recelves information from the duta durmp arc os well as the flock structure arcn (Aren 8), Aren
2 s the first page of the gross margin analysls, sce the example gross margin in Appendlx 1, Arca
4 Is the Calender of Operations page of' the gross margin.  Area § Is the Production Information
puge of the gross margin, Area 6 is the Cupital Valuation page of the gross margin, this aren also
displays graphically the shieep numbers and feed demands of the flock, Aren 7 is the Wool
Production Information area of tie gross margin,  Arrows In Figure 1 show the general flow of
data between areas.

The second spreadishect Is the Input prices sproadsheet (INPUTS.XLS), The Input prices
spreadsheet ean be viewed in Appendix 8, ‘This input prices spreadsheet Is o reference spreadshiet
for the Sheep Cents spreadsheet template, it provides flt the information on current chemienl and
other input prices, Unlike the controlling muero, every saved template spreadsheet 1 linked to the
inputs spreadsheet, "This Is so thar current nput prices can be updated nnd the affects of this on
the gross margin of individual sheep enterprises saved (in sepurate templates) determined, 1
historieal Input prices are required to culeulate the economies of o specific sheep ehierprise, the
saved template spreadshieet ean be linked to the input spreadsheet which can then be renumed and
saved with histordeal prices.

~ Flnally the controlling macro, SHEEP.XLM, This maero fs the basls of the Sheep Conts
model, It coritrols the order of operations in the two spreadsheety and dumps collected datn into
the cormet arca of the SHEEP.XLS sproadsheer template, 1t Is an awtosexecute macro, which
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means when opened it takes control of tho Excel spreadsheet program and dictates what operations
pecur and the timing of these operations. Al the input questions and thels "Dialog boxes"! come
from within the macrosheet; the information once enfered and saved, nutomatieally beeonies the
default vale until ghanged and ro-saved by the operator, ' '

Conelusion « Sheep Cents o ﬂomprﬂmns&m Grogs Margin Analysls System

Sheep Cents Is o feed requirements gross maegin analysls package, It was developed to
fucilitate the analysis of the effects of technlcal change in livestock production, and to provide a
dynamie gross margin budgetlng tool which can be used 1o analyse the ceonomles of 4 large
nuniber of altemative sheep enterprises quickly and aceurately,

-~

Sheep Cents Is similar to the traditional sheep gross margin budget in muny ways however
It has & nuinber of unique features, the most significant of which Is that It calculates the feed
requirements of the sheep flock being anglysed, This difference means the Thaneial feturns from
the sheep enterpiise can be specified In the traditional terms of gross margin (el § fums) per sheep
(or sheep flock) and also In temis of gross margin per DSE (unit of feed consume ), gross margin
per operatot Jabour hour and retum on capltal invested In Hvestock,

There ant p pumber of novel reporting systems in Sheep Cents which allow a more
aceurite economic evaluaton of the sheep enterprise, these ares a lvestock trading aecourt, a Tlst
of flock production assumptions, sheep flock Structure, Hvestock eapltal inventory, ealender of
operations, veterinary produets Information, 4 catulogue of shearing, crutching und mulesing
operations, a lubour roster, comprehensive wool production Information, pasture quality ealender,
grzing intensity calendar, o list of ewe physiological stawus, and ealeulations of motabolisable
enerpy allowances for all entepories of sheep,

The justification for using this type of gross margin analysls, as opposed 1o the traditional
dnalysis, Is that the amount of feed used by the sheep flock and the thming of tis feed usage
obviously uffeets the amount und quality of pasture required by the flock, This directly affects the
number of sheep which can be run on nny given aree of land and therefore the cconomics of
livestock enterprises on the furm, A measure of gross margin per DSE for each sheep entesprise Is
vital 1o accurutely assess the economic merit of alicrnative sheep enterprises because the amount of
feed required by the enterprise ther provides a common base on which fo compare alternative el
relums.

The ability of thie Sheep Cents model to ealeulate the feed requirements of the operator
specified sheep enterprise means that there fs no Tonger & need 1o rely on assessing the relative
merit of & particular sheep entorprise based solely on the gross margin per ewe (or sheep) or gross
margin per enterprise,  Most economists huve nssumed the DSE rating of vatious enterprise types
ire fixed or varible only at the extreme. For Ingtance, o mering wether producing 20 micron wool
had an wssumed DSE rating of | (Fraser, 1991), Wherens one producing 22 micron wool had 6
rating of 1,1 DSE, u merino ewe and follower producing 22 micron waol had # ratlng of 2.1 DSE
and a fiest eross spring lumb producing owe also had a 2,1 DSE rating,

These assumptions provide no flexibility for caleulating any variations in the assumed
enlerprise strueture, the so-called “whatdl anulysis,  For example the merlno ewe enterprise
assumed o use 2.1 DSE sells all lambs ut 2 months of age. 1f the lambs were held to 1.5 years of

» “x A :’bﬁiamg Box" Is the name glven by the Excel program for information input prompls or
windows",

15



ase, what Would happen 10 the DSE fuilng?

1f this were applied to the gross margin per
ired, it represents over a 50 percent inucour
d by famen and/or th
of waource allocation,
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