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TilE ECONOl\UCS OF UEV"fi:LOJ>lNG A TAGASASTE P.LAN1'ATlON FOR BEEF 
CATTLE JlROUUCTION ON A FARi\11N \VESTERN AUSTRA:LJA 

E.G. Taylor1 and R. Murray-Prior2 

I. School Qf VtHeri.nar~ St.udies. Murdoch University, Perth1 WA 6150 
2. Cunin l lniversity of Techm)logy, Murcsk lnstitute of Agriculture, Northam, WA 640 l 

Sumnuu-y. Dt!vclopmcnt budgeting techniques were used to analyse changes in annual farm 

budgets over ten years when establishing 600 ha of tagasaste on a 1600 ha sheep and cropping 

farm. Dktta were gathered from 8 expcncnced fanners using the local consensus data 

technique( LCD). l'i1nn visit!\.and discussions \\·ith researchers. stock and estate agents. 

A whole farm budget approach \\ill be np(}licd to these data to determine the full effects on the 

fam1 businc!:!s. including profit levels, cash Hows. changes in equity and the after tax position. 

The LCD technique \\US successful and provided very practical inf(mnation. An initial 

before interest and tax partial budget linanci.al analysis provided the following indications. The 

introduced cattle breeding enterprise on Ttlga!:,aste was much more profitable than the original 

sheep enterprise. Disad\antages ''ere. high capital costs. a substantial peak debt not cleared 

until about year "1 and increased risk exposure of the fam1 business. 

Ptofitnbilit) was most sensitive to cattle reproductive rates. cattle pri.ccs, Tagasaste 

development costs and loan interest rates. Advantages were full tax deductibility of capital 

costs .. increased fan11 stocking rates of 40-60%, improved livestock equity, enterprise diversity, 

prevention of" ind erosion and control of salinity. The whole fam1 budget approach when 

complete.\\ ill full)' assess the effects ofloan and overdraft interest on the farm business as the 

taxation implications of the proJect. 

INTRODUCTION 

Tagasaste (Chamaccytisus palmensis) is a leguminous. perennial tree from La Palma in the 

Canary Islands where it has been used as a fodder tree since the 1700's. h was introduced to 

Australia in seed fonn in I 898 and it thrived in many regions in this country, partieularly in 

well drained sandy soils. It was only in the 1980's that tagasaste became a focus of research 

activity as a potential source of fodder, both in Australia and New Zealand (Borens and Poppi 

1980). The leaf material from the plant has a crude protein and digestibility range of 20-.30% 

and 70-80% respectively (Wiley et al 1994). On paper, it is a better quality fodder than htccn1e 
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hay, However. it has since been shown that phenolic compounds in the plant reduce the 

availabilit) of nutrients in the rumen (Oldham 1993 ), 

It has been estimated that there is half a million hectares suitable for growing tagasaste 

in the \Vest Midlands region of \Vestcrn Australia. The main area consists of an 80 km wide 

coastal strip of land extending from north of Perth to Geraldton. Recent research projects in the 

West !\4idlnnds used farm scale prototypes to demonstrate the great potential for improving the 

prodtK~tivtt) of poor soil~ (Oldham 1993 ). Earl) research work in WA focussed on establishing 

tagasastc m plnnt.ations to supph.:mcnt. sheep during the aut.umn feed deficit period. The ''Midas" 

com purer m(ldcl indicated that the plantati()n establishment casts would be recouped over time 

if the need to grain supplement sheep in autumn wa!i replaced by tagasastc. In 1991 it. was 

discovered t!mt cattle \\ere better suited to brow:,ing tagasaste than sheep. Cattle caused much 

less plant damage. controlled the growth of the plants in rows down to t11c short "'broccoli'' form 

and c·nuld be conunuousJ} grazed on it This in turn reduced the need to mechanically cut back 

the t()\\.·s nf plam~ each ) ear nt t:l cost of $40 .. ~Hl v.:hich Mtab ncce!-isar.Y \\'hen used for sheep 

browsmg (Oldham 1993). These factor~, plu!l, a developing live cattle trade out ofWA and 

fluctuating \Hml prices have resulted in a major research and commercial interest in developing 

tagasastc plantations for cattle enterprises. 

In I 991 Martindale Pty Ltd, thf' company \vhich funded the original tagasaste research 

work from 1985 onwards, made a commercial decision to change their farming enterprise mix.. 

They shifted from 80%, sheep and 20%. cattle to )QfYr) sheep and 70% cattle. They have since 

turned off calves from tagasaste with gross margins of $1 00/ha or more net, which compared 

favourably with $0- $30/ha from sheep grazing annual pastures on similar soils (Maughan 

1 994 ). The results of research conduc.tcd on Martindale properties and elsewhere has been 

effectively publici!lcd at field days in the West Midlands. This has resulted in the early adoption 

of tagasuste systems by many interested farmers. By 1995 about 70,000 ha of tagasaste was 

planted on farms in the region (Maughan 1994 ). 

Initial development budgets n ... d financial analyses which assessed establishment costs 

and likely returns from tagasaste plantations for cattle production have been in partial budget 

form (Herbert pers. com.) and (Butt, 1994, 1995). Developing a tagasaste plantation involves 

high capital costs. a change from sheep only to sheep and cattle enterprises and may involve an 

establishment phase of 5-10 years with significant equity and. taxatiun implications. For these 

reasons, the authors decided to use whole farm budgeting procedures so that the full impact of 

the development on the farm business can be assessed. To do this we will usc the whole farm 

computer package HMuresk Budget Generator" programme written in Excel· Version 5 by R 

Bcardsmorc at the Muresk Institute of Agriculture, Northam, WA. This prognmtme is currently 
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being modified t<l ncccpt tngasast.c inputs. The progrmnn1c links livestock and crop schcpulcs 

into annual cash {l()w, profit and equity budgets attd provides land usc and enterprise. 

sunmw rics. 

To gnthcr datrt f(>r the proicct we used the "Focus group" or local consensus dntc 

technique (LCD) which wnsuscd by one of us to guthcrdatu Qn the cc<momics of sheep 

pn>duction in Tasmania in 1980. It lu•s since been extensively used to develop best practice 

grazing tnnnugcm~nt pmccdurcs for the beef mdustry in Quccnslttnd (Chtrk nnd F'ilct 1992). 

t\,1FTHODOI .. OGY 

Unta Collection Proccdur·cs. 

Local C0/1S(11HUS data tedmllJlW. I .ight nmncrs who were CXp\":ricnccd in the development of 

tugnsastc pluntution for commercial usc. uuended two nfternQon rnectings at rvtoora, a central 

locution in the West Midlands arco. The objcct.tvcs of the rncclings were to: 

• develop a profile of a typical but hypothetical Hu·m in the West rv1idlands region prior to and 

atlcr converting some of its land ttrca to Ut5asastc 

• establish costs and returns nssocintcd with developing an area of tagasastc for cattle 

production over H number of years until n steady year in year out cash flow status 1, 

reached. 

• determine the type or cattle enterprise activily or activhics which should be established. <,)I) 

tagaMlste and the cattle marketing practices which :>hould be used 

A report was then prepared. circulated to the participants and corrections and 

amendments l<:) the report were discussed at a follow up rnecUng 

Or her data co/leer ion procedures. Visits wcte rna de by one of us to eight farms where tagasnste 

plantations \Verc being established or had mature plantations. Information was also sought from 

two rural bankers, rural C(1nsultants, stock ut1d station agents and a review ofthc.Jiterature, 
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RESULTS AND DISCUSSION 

lnf{)rrnaticm pr:ovidcd by th(• local conscnslls d~tta mr,ctings. 

The land types used mostly for tagasnste production arc in an 80~90 km wide strip of land west 

of the escarpment The region enjoys a reliable 400-700 mm rainfall range and mild winters. 

The main limitmion to production is the poor sandy soil which probably should never have been 

cleared for (tgriculturc. The worst deep sands can only carry from l.-2.5dse/ha. arc unsuited to 

cropping and urc very prone to wind erosion nnd sal init.y associated with rising water tables. 

Most of the fhrms in this light countr) crop less than 15°/o of their arable area and 

prcdommontly gruzl:' sheep. Tagasastc is best suited to the poorest deep draining soils lt readily 

controls wind erosion. r(7duccs '"'mer table levels due to its Jurgc water uptake and wc.ll m;Inagcd 

plantations can catT) t:attlc at a stocking rate nf 8-10 dseflw after 3 years of growth 

Assumptions used for tlw case study farm. 

Farm Area: 1600 ha with soil types compnsed of 600 ha of very poor quality Banksia sand, 

plus yelkm sand and sand over graveL 

The major activit)' prior to dc\elopment was Merino sheep breeding with45% of the 

e"vcs mated to Poll Dor<ict rams for prime lamb production. Tc.n percent ofthc farm was 

cropped with oat!> and lupins, mainly for on-farm stock usage. 

Tagasaste establrshnUJ111. Tagasastc for a cattle breeding enterprise was cst.abHshcd on the 600 

ha of poor sand \VhiJst gradually phasing out wethers from that area. Double rows. two metres 

apart with an inter rov. space of ten metres were planted via direct seeding. The average 

paddock size was 50 ha. Stocking rates after two and three years of plant growth were three and 

ten dsc/ha respectively .. 

The LCD technique was a successful means of data collection. The farmers appreciated 

the oppm1unity to ex.change ideas with their peers and they in turn provided very practical and 

up to date de,taib.Follow up contact has since been maintained with the participants. 

Development procedures. Several development runs \Vere t1sed in the study to provide a 

comparis(Jn of costs and returns from different activities. 

, r Slow development Plantjng took place over eight years, the fin+tl.unh reaching early 

mawrhy (3 years gro\vth) in year II. For the first three: years, 50 ha per year wasphmtcd 

followed hy 100 ha per year over four years and the last SO ha, in year eight. 
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Run 2, Fast development. Planting occurred over 4 years at the rate of 150 ha/ycar. The f1nal 

unit reached carl> maturity by year 7. 

Changes \Vcrc alst~ be made to the slow dcvek>pmcnt project (Run I) to ~sscss the e.fTcct 

<)f the f{)fl<n~~ing: 

• The effects of \t.tr)ing herd calving rates from 90o/o to 801Vt) to 70% 

• The effect of a plantation failure of I 00 ha m the fourth year of development 

• The impact of v;1rying buying and selling prices on onmmJ returns 

• The effect of changes in intcreM rnt.c~ on the rarm business 

Caule opertt!WJM A self replacing breeding operation was initiated to supply steers and heifers 

to the live export trade Shorthtmt or Bas mdu:u.s cross fcmilles were bought from the Pllb;m.t 

region each year during Aprii-Ma). Al the time nf purch~tsc all cows were pregnancy tested and 

it was assumed that 40~'% calved, J,),,.n in Mny-Junc. Any remaining pregnant cows were aborted 

using an injectable prostaglandin. All cows were mated for 9 weeks with Droughtmaster bulls 

commencing in l.hc laM week or July to calvt;: down in May-June the following year. Twenty 

percent of cows were culled cnch year f()r non pregnancy. old age~ poor quality of their 

ofTspring and poor temperament. These were mainly sold live export. Calves were implanted 

with hormone growth promot;mt!) in September and w~.~ancd in December. Wc,aners were placed 

on taga.sastc and supplemented with lupins at I to I .5'Yt, ofthcirhody weight until sold in April 

to live cHttlc ships exiting Gerald ton or Frcmantlc fbr I ndoncsia. 

h was assumed that all steers und heifers surplus to replacement requirement.$ were sold 

within their first year of age. The heifer repfaccmcnt rate was maintained at 251)/o or more to 

phase in better quality Drought.master cross bred breeders and to meet the demands of the high 

culling rate in the adult herd. 

The tagasastc project was initially analysed using a financial cash f:low analysis which 

assessed annual cash transuctions before tax and interest, year of peak debt, size of peak debt, 

time required to reach a positive cash now, time r(!quircd to clear ac(;lclmuJated casb deficits and 

the final cash balance. A nominal inlcrest rate of I J .5%, was used in the calculations. In the 

phase to come, these various scenarios will be tested by a series of whole farm .bu~gcts which 

can fully assess the effect of taxes and loan interest on the rarn1 business, :plus the change.!$ .in net 

worth. 
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Jn Run l ~ peak accumulated debt was over $138.000 before interest and tax which was not 

cleared until ycor 7, prlwiding that the herd calving rate remained at90%. Because ofthc high 

dcvc.·Jnpment costs and mauagcnu.:mt problems hwolve,d, many owners nrc likely to usc the slow 

dcvcl''Pincnt approach in <Jrdcr to spread their borrowings over 8 years or more. 'l1tis would 

help them to mrmngc f1m11 debt levels and reduce risk. 

Fignre 1. Cash 11ow bctbrc interest und tax using n gntdual approach to tngasastc development. 

Jn F'igure I the cash How in dollars is plotted along they axis against the x as.is which shows 

the time in years. The shaded area outlines the annual net cash flows and the bars show the. 

curnulatJvc cash flows. 

'T'he internal rate of return (1 RH) before tax and interest was 16.5% and the net pre.scnt 

value (NPV) al li.So/o \Vas $29~000. 

Reductions in calving rates had a serious impact on annual net cash flows. At an 

aver;tge calving rate or 80% a positive cash flow was not rc.ached Until year 9 .and the NPV ~tan 

11.5% discount rate '''as only $7 ~300. An average calving rate of 70!}iQ placed the.projectat 

great risk as the debt load was not serviceable. In well managed herds, 90% calving rateS, have 

been sustainable in the \Vest Midlands. 

Lowering cattle sale pri~es by J 0 to l5%<had a s.imHar seri.ous effect orl cash flow:;. at 
the above calving rates. Increased purcha$e price:> had Jess impact Otlthe cqttlc ell~erpd$e shwe 
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it affected the \1ulu~ of cows and bulls bought in during the hctd build up ph use. Once a stcudy 

state wus reached, the herd '"''~1s then self' replacing except f<wbuying,: in bul Js. 

Fnst d<welopmcnt (tt y.cnrs vs H years) incurred very high capital costs inhinlly und the 

lnrg,cr peak debt or $172.000 occurred cm·licr. \vas cleared by yc.lll' 5 nnd resulted in much 

earlier positive cosh flows. llo\vcvcr. it did involve gn.:t•tcr risk to th.c fhrm buslm::;s. This 

option has been used b) the C<-)rpnmte sector and by owner opcrut(>n~ with fit II Htnn equity und u 

high borrowing cupndt)·. The JRR J'i.w this opf.ion was 261~) nnd the NPV at tl dlscoum r:tte .of 

11.5°'<' wn~ $1 JOJ :15. 

The pro)cc;t wn~ nlso v.cry sensitive tn the Hnal stocking rate of t+tgasastc. A 20% 

reduction Ill stocking tnh: lhHn fO to 8 dsc/hu resulted in u 15%) drop in enttJe Income with now 
<>n eff~ctl\ uo debt S(,.Wvidng ubilit}. 

t\ I 00 ha plantaticm Htilurc m the 4th year had n noticcuble impact on the project. It 

doubled the wgasuste cstttblishmclll costs in t.hc follo\ving )1eur. increased interest c-harges and 

delayed the return ton positive cush flm\' b)' nllcust one ycnr. 

Chnngcs in livestock and lund asset vulues: 

Year 0 Areu $/hn Totul Year 10 Area $/ha Total 

----·-~-·---jJntj -·-· (}!fl) 

Land 600 250 $150.000 Lund 600 450 $270;000 

valu~ Value 

Sheep $133,870 Sheep $87,820 

vnluc value 

Cattle () Cattle $203;872 

value value 

Total ·rotal $561,692 

The present value of$561 ,692 at an annual inflation rate of 5% is $354,()06. In the 

above e.x~•mplc~ then: is a firm improvement in livestock and Jamlvalue$. J~owcver,lttnd values 

nftcrtagusaste development arc lurgely an unknown factor aJ prc.sent, (See hm~ valves). 



.Citmrgg.~· btfluwt stoakt'ng rates. The three major bcil¢Hts of a wert cstnbUsh<.!d and matHtged 

(ngasnstu dcv~lopment were! 

The change t<> f'arm SR is seen in FigurG 2 h¢l<:>w. [)cvclopmcnt of600 ha of 44% of the 

UV1JHnhle grmdng J~md has resulted in ,a Jinnl SR increase or 40 ... ()0% (flmll SH 8~· J Odsc/hn) 

r:igutc 2. Chungcs in limn stocking rnte after tngmmstc development 

Changes In farm Stocking Rate 

Change t<l a cattle breeding enterprise is very relevant to the present situation of low and 

fluctuating W<)Ol prices. Over recent years cattle enterprise returns per ha have been much 

higher than those from sheep enterpris¢s but this situation may be reversed in the future. 

Lmul Valuas. For the case study fannt the initial predcvelopmcnt land value used was $250/ha. 

It was difficult to determine l;md values aflcr tagasaste development for the fullowing reasons: 

• The long term viability ofth1s fodder tree system has yet to be acknowlcqgcd by the 

industry at large 

• no fully cst:,tbHsbed farms have been bought or sold to provide a benchmark price for 

valuers 
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The consensus of opin.ion w.as thLlt the dc,wefop¢.d Jand should be vMued t'J.tl Hs dse 

carrying capacity and type of emerpl'ise. I c. its productivity. Hstimatcs by vad()US industry 

commentnt<m> range fh:un no jnct·ense fn vnlvc to $900/fm depend.ing on lhe final SR. l!sthnarcs 

of $J)Q.$500 were most commcm. A rumJ real estate agent noted that the industry put a value 

<'m land ofnbout $80 per dM! carded. He suggested therefore th~t if the t1nat SR on tagnsnst¢ 

land iss .. 10 dse/h:i the land should be vafued ~lt $64() .. $800/ha <R Hatton, pers. comm.t 1996) .. 

A rural economist in South Austrolia showed thnr. hmd values were strongJy correlated with 

comnwdily prices< Hu1cn 1994 ). She fbund thot the maJ<7r on .. Jhrm determinants of cmnmodit.y 

price~ \\·ere expected ct1~h tlmv nnd profit lcvclb. tftt \\ell EI:S seasonal conditlons. 'f'ha West 

l'v1idltmds has u r.:.~liahle ilnl1mtl rainfall range of 400· 700 mm and u mild \:vintcr cHmat~. These 

conditions nrc conducive to good fodder grmvth and animal production levels. This vittw is 

supported b} n:seMcher~> who found tluH .. the )'ieldti of well fertilised tagasa.stc arc comp:trablc 

with the best drJ land pasturt~1> in the sttHe~~ (Edwards 1H a/ 1995 ). 

Tagnsaste hab improved protitnbilhy on poor productive snnds and allowed enterprise 

dhersit). For the&(; reasons we believ" that well managed tagasastc projects \vill improve 'ht! 

value of developed land in the long term. FarmJand is a finite resource and beef cattle t:1rmers 

who have been squee7ed out of the south west region by high land prices are buying into the 

\Vest rvfidJnnds. This \\ill eventun!J y put upward pressure on the land values of fimnland which 

incJudcs well m~maged Hlgusaste devclopmem~, In this -ease study u value of $450/ha wns used 

fbr the dcveh,pcd hmd at plantation maturity, but this wHJ be varlcd in the whole farm 

budg.eting uppronch. 

Tax:tdcm JmpJicat.ion.s. 

The eapiwl costt, of tagasa'itc plantations which arc used prhnarily for land reclamation 

purposes are fully dcductable in the year of expenditure (Section 750). To qutl.li(y for this 

deduction the pn>ject should be \Veil planned a11d approved by the regional Jand care off1cer. 

Alsof in the ca!:le of a relatively large dcvelopmenl (such as the 60() ha project in this case 

SUJdy)J it would he prudent for the hmd holder to ensure that the deduction is valid by means of 

a private ruling from the Commissioner of Taxation, prior to entering a taxation return, 

Borrowing for development. 

Whilst there arc subs~Jlntial mgasustc establishment ~osts of about $70 w $1 00/h;t, the mf.ljor 

inputs are caphaJ costs for cattlct H:mcing and Wf!jer for smaH paddockst an additional bore and 

pump :and cattle yards. 
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1)1pas t~/ Loans. Loan proccdur~s will vary with the extent and pace of development. A fast 

developmcntllvcr 4 years would initially require 1Hl interest onfy roan unHI a strong <.lash flow 

poshirm w~ts reached. Most O\vnerlopcnHor projects nrc HkcJy to extend ph•mh1g over (j .. g years 

with .lnan requirements being phnsed in grndunJiy. A multi option facility would b~st suit this 

situation using ~ommcrcial bills. long to shm1 term lonns and overdraft fl1cilitics. Current 

interest r:Hcs would be in the nmgc of I 0.50.1o to l:2,5"1o depending fJI1 the clients' standing with 

the bank. Am)l11er option according to one hank.er would be to use overdraft HJcHities iniUaHy 

nnd then usc on updated wrm loan approoch which muny banks nre pnwiding to their cusmmers 

in a bid to pmvide a tntH'c flc,.;ible service <F Skip\\lorth, Bankwest pers. comm. 1996). 

IUsk Factors 

Major risks in t.agosnstc development arc assodated \vith high development cosL'i, resulting in 

substantial lc.mg tenn debt. This gteatly i.ncrcases the risk exposure of the farm b~Jsincss, 

particularly in lhc case of rising interest rntcf> Delayed returns would also increase debt 

servicing risk in the case of limited supplies of breeding stock at high purchase prices, a major 

plantation fbilurc or a substantint rail in e);port or domestic cnulc prices. Alth()ugh partinl 

phtnt.ation failures have been common, improved te~hnology has reduced this dsk and 

establishment rates of 85 .. 80% are c~pectcd. Overgr()Wn plantations also post a threat to 

tagasaste projects since these incur major cutting costs, or at worst take land completely out of 

productiont create a negative l~lnd value and rna)' ultimate1)1 incur clearing expenses. 

Some risk is also UhSOciatcd with the nlct that tagasastc farming is a young industry in 

which research Hndings are only one step ahead of commercial ph,ntings and expensive 

mistakes have been made. The potential for large errors to occur due to lack of established 

procedure is minimised by the fact that mos~ projects are phased in over several years. "Phis 

allows farmers ~o avoid repetition of past mistakes in new plantings provided they attend Held 

c.i~ys to updfitc their knowledge. Many farmers planting taga.saste are inexperienccc.i in .cattle 

manngcment. Poor decisions <-.ould seriously impede cash flows. fbr example in th~ cas~ of herd 

repwductivc failure~ very poor growth rates ofyot.mg ca1 • or buying the wr(mg type of cattle 

for a rmrticulnr market. 
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CONCt,lJSIONS 

The use of tngnsnstc plnntaticms in poor sondy soils hns shown gr·eat promise in tcm1s of 

h1crcm;ing smck currying capncity,control of wind cn)sion nnd s;tllnity, However because tJf 

the high c~mHnl costh mvolvcd in cstnblishment such developments can pfaee the fhnn business 

M risk. \Vhilst partinl devcJ()prncm budgets provide a usef't~l early eorly screening process, hu~ge 

scale developments should be cvnJunt.ed by a wlHjfe form budgct.ing appronch.The full impact of 

the prnpnscd project on the farm business including taxati~m cffi:P& c;m then be MS<.!:ssed. 

Scn&H.ivily anolyscs on key fnctors such os swck prices. tbnillty levcl.s 1111d imcresf mtcs should 

al~o be included. The focnl con~esnsus datn gnthel'ing tctchniq11c had the f\1!1 support orthc 

farnh.Ts involved and provided up to date und practical inf{wmation fbr this projcPL 
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