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ABSTRAc~r 

This paper builds on a recent study on sustainable land use options foJ' a 651 hu pastornl hill 
G()untry fuml by providing an annlysis of the effect ()f downside risk on pastoral and forestry 
enterprise mix. A T'argetMOTAD model is developed to determine the risk efficient 
comhinntiooof sheep> traditional bred cnttle, hull beef nnd forestry enterprises. 

The results Indicute tbal the optimulUenterprise mix of 250 hn in forestry nnd 4()1 hn in bull 
beef can be famled with little or no downside risk. 1"ho trnnsition from the curretn pastoml 
system 10 n risk efficient enterprise mix increases the downside.risk. This is due to the loss 
of incC>nlcwhen significant areas ()f the fann are in immature forest. 

• The vicwscxpres!oicd in thisp~lpcr arc Ihose of thl! t1Ulilors and do nOlnccessurtly reflcct Ull' ofncinl view of 
Uw New ZcahmdM.illlstry of Agriculture undFi'!'hcrics.. TIle typing ussistancc: of Pckina Gabriel mn] 
~omtnCnts from colleagues nn.~ very much upprc.t~ijlled, 



A ~rARoe~rN10tJ\O ANAVYSlS 01:; FOltBSTR'Y 'l)aVE.I;.,OI)MSN~r ON 

A llASTORALHllJ..v CQUN'I~(fY ,l;'ARM 

t , 
C.l<;O. '[)nkcnnd J.D. Squire 

:Mit'listryof' Agnculmrennd l~ishe.des; .. p C> Box 2526~ W'ellington 

AI3STRACT 

ThlspuJ)cr bnilds ana tecent study Oil sustainable land lliil~ options for n 65t hil})t\stoJ'nl hill 
cmmtr>r £11nn by :providiugnu nmllysls of theeffe·ct of d()wnside, tiskoll pastoral tlrtd fOfest.ry 
emetprise mix. A; 'Tt\rget .MOTAO model is develt1ped to det.crmine the tisk efficient 
comhimuiOll of sbeep~ traditional hredcunle, bull beer nnd forestry emerprises. 

The ,results indicntethn.t .the optimum euterpdse·mbt. rtf 250 htl in forestry nnd 401 htl in bull 
heetcnn be fmlued wlthllttleor no downside ri,sk. 1'he ttansitioll.from the current pastoral 
system Hl.a risk'cfficiem elltcrprisemix increases the dowusiderisk. ~rhis I!) due to the loss 
of inc orne when significmlt arellS of the fnllHure in immowre forest 

INTRODUCTtON 

:Revcnue from the sulcof timber fmOl .exotic forest plnnnnions in Ne\v Zealand hnsinercnsed 
slgnificantlyover the past 5 years due to Udclublingin the reut prlceof expo.tt logs. This hus 
resulted in nIl increased dcnmnd for PIt1usmdimn seedlingslbr ~lfr{lresultion. Bused on n 
sutvcy()fnurseries, the :rvnni'stryofForestry estin1tllcs that 70~700 ha of forests \V(lsplanted 
in the sensollcnded 31 March 1993. 1~he area plmttedwa" mnde up of 23.100 hn or rest'Ocklng 
nnd 46,600 htl of ne\v plnnlirlg (1vl0F~ 1.(92). (11le area or nlrest planted .in the prevlcJUs 
season was 15A40 bal. 

During the year to June 1992, the exotic forest plmttmion on fnnns increased by ubout 7'1(- to 
113~837 ha, while the nreaof plantations not on fanns declined slightly CO. 12%) to about 1.2 
milano ha. It is believed thm n higher proportion of new forest planting would tuke place on 
existIng farmlands. 

It is expected thut fllnners will increase the rnte of fatm c()Jwersiol1 itno phtntation forest 011 
the basis of expected good future return from forestry. AIs()~ soil erosion on hill country 
pastornl fUfms in New 7,..ealurH.1 concerns both policymnk.ers nud local communities. Changes 
to livestock nuumgement systems and ncceJertlted ufn)restQxion ScllClllCS have been proposed 
to nrrest soHem~im.l, improve the long term viubUhy of these funl1s nnd for Ihesustainnble 
mnnugement of land resources (KeogluUlund C()ssens~ 199(); Korte. 1990; MAF,Lundcnre 
and TRC. 1993). 

A Turg('t~:t()TAD An41lysi.s of POr<l~lry Development. on u Pastoral 11m Cuuntry Farm 



~rhechoiceoffnrm diversification t)PUQllS must. l}ddrcss tl()t otllYlhe sllstnirmble nltll1uge.ment 
at thephysicaJ reSQUfCesnt:}lfartll.btltnls()fntlll vjubjlilynlltllh~ reducdOllOtthe riSk(lf 
fan.llbtlSiness f(tUttre. 111~obJectiveOrlbispnpe.r:is to ;pmvidenn ItJlulysisnndRmll(lmde ror 
consi4edng Jl forestry entetprise()ptiQ.j. duriin,g tbe di:vetsU1Cl\tloll()f'u,puslorulftlrmiug system. 
ltnp.toVejnetHShllhetnantl~enlent()r!}je~xlsdngp~\Sl()fatsyst~lJl\h~u:~ould comlliemem 
forestry develtlpU1cnt. isexallltned:~ luCretlSed risk ·assocloted wltbthe trnnshtonirom Rcurrent. 
ptt.sf.oralsystelll to n. system tlmtcmnlnlns n mUUlte :crop f()reslisnnnlysed. 

,A··P!UiVJOUS STU.DY 

~rbi.s study bulldsorl n.rcceut, sttIdyof susU\iunble land use .options onhHlc()tHlttyhl the 
tnrnnl'l.ki regi.o.!} ·ofNewZenlnntl ;(MAF~ .L.nildcurennd. 'rRC, :1993). A detniled nssessment of 
the sustulrHlble rrm,nngement 'of seven Inudclnsses"bnscdon. slope, pasture :grow(b, stock 
carry.ingcnpncity tltld suitability for forestry wus lUlderUfken fOfn 6.5l1m. flinn. 1~he;present 
fartltlngsl'steul ispasmrtll*carry:blg upproxinuuely SOOO stocku.llltsof sheep (70tJfl nndc.ntde 
(30%). Pinus Rudintn is utl 1tll)lf0p.d:,u.e ftlfeSl plnnt;uiOJlSpecles fot' the nretl~utld yields or 
between 637 mrt/hnto 747 m3lba recovcrnble volume llre possible ,;rrter 28 yent's i()[ growth. 

An evuluntioo of the pruf1tabiUly ofallUluber of Ptlst.()t~llund forestry e.ltcrprlse t)pdon~ w.ns 
underulkell 'using detenl1illistic pric.es :md ylelds(Sptdl undMeiste.r; 1988; tdAP, I",~tndcnte 
tind TRC~ 1993). T:he exclusioi:lofptice and yield vru1uhiUtymetUlttha.t the tlskinessofthe 
p.roposed 'farm phms could not he delerm ined."his c()uld Umit the npplicnbiUty of the resuhs 
froUllhc study manly those ftU1Uers who nrc risk. takers (Pnrt()ll nndCtHllmlllg. 199(}). 

In the present stl.tdy~ nmodeltbnt uses the downside risk concept. to determ.ine the opdmul 
combination of risky pastoral and forestry enterprises ft)f a hill COUiury pasJnrttl funn in the 
Tarnnaki region is developed. 

THE RISKM.OnEL 

.~1anagenleUl of risk in fnnning has also been receiving increased attention us a result of the 
deregulation of the financial sector~ and the phasing out of fann illput and ompul substdies 
over the last decade (Manin nndLee, 1990; Johnson 1992), \Vhen considering options fortbe 
diversiflcn.tion of nn existing fnrming enterprise, one needs to consider both business risk is 
(Le. risk .associated with variabJe yieldsnndprices) and f1nnncinl risk (Le. tisk associmed. with 
not being able to meet u fixed ulrgetincome, such as debt repayment. using cash generated 
from the farm), 

The combined effects of these risk factors. mny be mensured by the expected net farm income 
and the distribution of net faoll income HboUl the mean or wrget incOJl1c. The model used in 
the study is denved front "" MOTAD (Minimisation of tmni absoJute deviutl()rl) risk 
programming technique (Hazell, 1971). An application of the ~10TADmodel used in this 
study 1s the Target-MOTAD model which is concerned with minimisingnegntlve deviution 
of net revenue from a target income ( Zimet and Spl'cen, 1986; PUtt()1l nnd Cummi.ng. 1990). 

A 1~arget MOTAD Amllysi!i of Forestry {)~veJoplllcnt on a PuslOnlllllll Country PUfm 



A cOlnp~\dsOnOr*tm:get.,~llOl·AD tO~10~r~bcntri,edoul bY' W.;Hts,BcldtllldHebnets (1984) 
indicntc$thm Tnrgct 1\,tOTAJ) lsu n1Ur¢'nppropd:uefhtnlcworkfbrrisk, nnnlyslshi SituUtiOIlS 
where't high d.ls .. utnil)~istlUlt.ched tOtt;!t(U,llS' fnlt1l1ow inc.ome yenrs. SnchncondiUol1. 'would 
npply ttl Ulnll)' pastoral. hUlnu'ml~tSwhhhtgh debt: levcls1 whcre retumsfrmll emeq)tlse 
coulbltlntl()t}s tnmbleto C(lvet Ildequatelydebt rcpuylllet\t.~ is (lfc()Uceru. 

"fhedskmodeltjin.essennc, selcctsenterpdsccottlbnnltioJls in ()rdcr to.r:mlxhnlsc expecled 'net 
revenue sltbject 'l(lClllls,ttt,\lntStmnvniltJble 'londc!tlsseSt seusmntlpastutc' yield, lntgel: income 
rmdnn flCCepltlble tl1t1.nnnegntivedeviutioll ofrevem:ie frmnnulrgelih\come (FIgure 1). 1~be 
optirnumc.ilterprlsecombinntion is snld tobctiskerncJeJH~ltlc:eit yields Ihehighest .expeeled 
net. revenue, for tl, .gi ven :levclof risk. 

'Sim ti1_tJQn, 
.Model 

SQ~~lJl~ 
;1PV~marJiI1S 
~J·tQtttpd~e 

~~ 
Jnl1>tlJS 

r..in~ 
Pro&1~nlln& 
M~I 

.~ 

Thetisk model C(lmprise~ two tualn C()lllllouents" n simulmion model und u Imear 
progrnmming modeL These are described briefly beh.lw. 



Gross nH\rgil1 l~nlpJtUCs wete developed for n nutnbet of Hvcs.epk nod: forestry euterprises~ 
A MCHue Cnrte) sin\ubttl<lnf1lmronch 'W:lSllS¢d:lO'selcct vnhlcs ftOnl stntlstlcaltUsttibtttlonsof 
furimnl p.roduct:itln~Sfoek IllOrt:iUtYI.plontndon forestry yie,ld. nmlpi:ices whIch were then used 
to oulculnte ,Pl1ss1hle g,rosSlllurg.in \~Rlnes.'Coi:tehuiOJ\ btHween Vt\thlbJcswereUul.irttai.~led/ 
usIng Sl>cunmHl's :nlllkc(lO'clndotl·c()cfficictits. 

LinenI' ,Progtntmnitlg't\~t(~el 

The lineur pr()grtuntnitlg Sub:..lUodel selects emctj)l'.iSeCnlllbbmtiolls inordcr to Jml.xilnise 
.e~pe.cted net revenue (2:) subject:mcollstmhns onnvnihtblelnnuClnsscs, seasont\l pasture 
growthfse~tson~{l feed de:fJeil.hlrget: lucome and an ncceptnble ,menn negative devltltion of 
rCVCJllle from n uu'getlncotne, rfhe IhlenrpmgrtUllmiug nlt)d~~l.mnyhe slnt.co ilS {PUtt()Jl nod 
Cumming, 1990l: 

!\ltlxirnise Z =:: RX 
subject to: A Xc:: 13; R* X + d .. > T; Pd" <0;X1 d· >0 
'\Vhc.te 
R* =1$ a series of nlt 1 x n shnul:rted net revenues for each emerpdse opuou dedvcd 

frmll the siunn,ltiofiUlodcl described above: 
R ::=I 1 X 11 vectOr, tht mean of R*; 
)(.=1 x n vector of tlctivi.tyCcllterprise) levels; 
13 = 1 x k vector of resource cotlstJ~nhlts ; 
A =k x nmntrL\{()f reS()Ul'ce requ.irements <nmiuly ~ens()llal pnslure dry nluuer 

requited. by each class of livestock st()Ck~aI'etl re.quircd to grmv fore:sttr.ees); 
T = m x 1 veetOt'ofequnllurget, income (l1xcd financ:iulobHglltiOll); 
d .. ;: 1 x mvector of ncgntive devimimls from turget; 
P =: I x m vector of ptobnbililies(e~lchequuJ 1/111); 
D ::: n scultu\ pllrat.nelerised from 0 to Inrge value (desired expected negntive 

dcvhttion from T): 
n :::: number ·of activities (1 s,heepcla~s* 8 beef cilule cJusses~2 tbresu'y e.nlCq)riseS}; 
m ;; Number ()f ·(>bservntions (SO); 
k '= number of I'(}S()UfCC constrnhHS (7 lund ctasses\ nvnJhtble sensomd pasture dry 

tmuter growth on eachlandcla.s~* maximum wint.er feed deficiU. 

"rho llll)del max.imises the expected net fnrm incmne subject to c()nstrnim~ shown nbove nud 
fot specific levels of downside risk. Results for diffcl'cm levels nfrisk u\icrsiofl ure nchlt,!\led 
by solvIng the model successively for ptrrmlleterised \lnlucs uf D1 from () to u large number. 
The solution fot' f) equal tozcroc()lTespnuds to u (sUfely first) no risk dechiion rule. while 
the soluti()Jl for very lu.rge Dis equivn.lcllt to the solution from n determ.ini.stk Uncut program, 



Tl\e¢tHetl)J'iS~sill~lutle(l ill: Ih1s ~tu4ywete(tn S hoe,p'breeding :Oook~ (b)hrcedh)g"cOW~St~lling 
we~mers" uo(lc(ll'ling ~',)':rold ,heifers., tel lmUbeefl)oHcynud: CdJ:P1nus rudinmphuHatioll 
f()resuy~ T,h(!;se~me,rpdsesnte fanned in the1iJrnmtkf, hUt eou,ntty regitm. Atypical,t)olicy 
til' lheswdynre«:, combinessbeepnutl cmtle in the tntioor 70/30 sHl¢f\. Ullit;S. 

l.·'heuisu:ibuti()os.use(l' :bllhel.\1(1t\t~Ct~tltl sir.nil~\tion \v¢re ,estblluted irOll1 titTle setlesd~ttn 
nPl>licnble loth~ t(\tniU\kihUt~nmltry..The nmin SOtltceS 'oJ~ d!Htt "w~te ,tt tm.tlber :reports ()t\ 

th¢; weighted 1!verugeschedule lne~ltl)riees from the NZM(!{\{; 'nrtdW(')ot 'llanr<is,BcQnot1tic 
Setvlae, nnd '}turnl Tnonitorl.tlg ~re::ll()ns :(romtheN11nJstryofAgricultllfe, uud :m.she:rle$;Me({~\e 
(1.988); New ,~nbltld fOt'est~'f, ~mtisticStMJI'isttyor ]:oresu'Y (1993); l:rit)nllclnJaudg~t 
N1Annnl,LlncolnUll:iversh)~(199l). ~rheprice:s wl!mdeflnled ·t() :1994, vldues* l.~stlnuUed 
114rnrtH~tet,s of somcof t.hedisltib~ldot1s u.te: shown ;n ~f'jtble 1. 

Speunnun"s Hnnk Correlnliot1 ·c()efOcielltbetw~¢f) vntiAbles wet(!csUmntco frmfi litue serIes 
dutn. Using u tw.o tulled test, coernCi~lllS th;tt were signiflcnntnt the 15% level were used in 
the Monte .carlQ shnulntion rmXl.ct 

J)ntu onpmaure drynl4'U1er pmductiQn ,()feaeh ()f the '7 hUldclasses used in the study was 
obtnl.oed from M'A.F, Lnndcure nml TRe (l993).Rest'nrch dnmwns used to est:itmne sensol1nl 
pas.tUre yield tmd sensonnl fe.ed. requited by ench of th¢ Uvestockpolicies used :in the study 
(Scou.et al, 198(); t\1CC~lU, 1993J. 

A 1;{\rg~l, MorAD Annlysisof F(}rcslt~' l)(,wetopmenl. on n l>u5lornl BtU ConOlry P'nnn 



Pfoduct'innPnrntlleleI'S 

Lampi us .. sund '·ill· losnle t~:) 
\V()t)lwei~ht '(ks/stock unit) 
:Primewether l~rttb J;.~nrcn$C: Wl (kg) 
C~1v.im~;.,;survivrtlt() snte (%) 
:n Iln becefcnn;nsswt, (kgl 
Pinus rndiuu.t rccovcrnble yield 
slte 'Tilting: 34. uge28yrs tt'll3Jha) 
Pinusrodium rec(wcrnbte ytchl 
sUe index 28.uge 28yrs (tn3lha) 

,Priee~ 

Prime wether Imnb schcuul(! 
,(lnec (clkg) 
Woolprtcc .(c/kg) 
Pinus xftdlmu smmpagc (StUl3) 
Heifcts 30muuOl schedtile 
poce (cikg) 
Bun ·beef schedutepti~e (t~lkg) 

9.a 
5,4 

13.7 
85 

229 

679 

580 

237 
480 
29 

271 
298 

87 
,s,) 

12A 
83 

208 

0** 

Oiji:ii< 

129 
240 

19 

193 
20S 

90 
5.8 

15.0 
gS 

247 

741 

638 

465 
730 
38 

379 
406 

nell, disuiblUiol1 

stmpepn(nlrl~tcrSit! 

1.3 2 
LO 1 .• 6 
1.6 1.4 
1.3 1.5 
J .• O 0.8 

th9 0>1 

0.9 0.1 

U.S 1.7 
L5 1 . .,5 
1.1 1.3 

1.4 1.1 
104 1.7 

*the shapcparnmetcrs can be used to itlfer u1e skewn\!s~ of the distribution (Anderson. Dillon tUtU .Hnrdakcr. 
1(71). 

Poge 'j 



thedt~ttibutianiofe\t)lefJlrisegraSSmtlrghls denved,frmu theshlHdamm mudelureshown hl 
?rnble ;2.. :Bnll 'beef W~lS the most,profimble nml1eu~n tis.kypnstornl emerprise since the 
expec.ted'~llliJlimmn:tJl(lnlnxlnlumgtOsS Jl11Jtghts. werehighet llmncl1rrespouding values ·of 
the ·()lher'[mSltH'u.lemcrpdses. 

it~he ,gross InargiJls :pe:rh~lc~d~lllntcd for J)inus:rudb\ln.~tls.bm;ed(mtl rotation or 28 yeJlts, and 
assumed nIl inge ·clnsses were ~eqtUtn.y. 'rep.resented :hl lhe feJrestcrop."r'lle simuh\titlft . model 
huHcnt~d that themitlhl1mngrossllUlrgln frofnt()restry could be negntiveWbenthnt yeats 
yield WttS lost dne ttl some ndvetl)c; event eg,. fire. 

'I'AJ:'U:~t~2I::nttt:pdse:fl~t :revenue distribution (l .. iveslock $/stock unit; Foreslty $tha) 
(Sh~sctul'y between 5.2 •. 1 :!.3 stookunhs Ihn) (199lprlces) 

Sheep brecdmg n,x:k 
Brcedmg cows .. w.e;.Ut(!tpoUc~'+ 

calve :1 yr old. heifers 
I3.uUBecf puHc)' 
Pinus nldjahl ~ sh.eindcx 34 
Pinus t.ldintn " site ituic); 28 

39Jj 
95.1 

667.0 
548.6 

27.0 
57.6 

,,33.9 
·2l;,5 

Mnx 

51.0 

5~J.l 
136,9 
940.,0 
78:l.n 

.Beta 
OtstribubQrt 
PnrUlnetcrs 

(lIC (X; 

:U5 2S9 

Lfi2 2.50 
1.95 2.18 
l.5S 'lAO 
3,64 1.48 



\Vhennot(!~tticti(:ms.wcrel)·hl¢l!dOJtthestookpc>1ic.ynndsheeplcUlt:le.rnttO.tteSlths frmnlhe 
~J~ttrget ~ll0~rAt)mm.lelJmJic{\tcdth~:Q.pdnlnl~1 cJnerpriselnix wJ~s.25()IH,in fc)resttYl\ltd 40) 
hn (~)1',3,19lstockunhslinbull h~cfin:e~pcctive()r mrgetlncollic. 1~hiscombhmd')ll0r 
pnsmml nllt! forcsb'yenteoniscs.cmlld btt.f'nnnc(lwH hHltleor no downside ·dsky.n.sindic~lted 
by the zert)1'.'eUfl tle~ntive devhHiotl,irheCxpeClcdnetJ:cvenuewns$497;591 pet fUttll. The 
results weree.;pecled since 'the bullbccC enterprise wns more pmfitable und less risky thun 
ehhet the sheep orbreedingcnule policies, 

1'AnL~~3 Riskeffi~ient, Conn ."luns for tnrgetincolllc ,levels or $60;()()O. $.J20JOOOurld 
$18(),OOO per furm.(No Shc,ep~C(uHe rmi<l J,(~sltlction; NotestdcticH.\()ll stock policy; 
Fntm Slze 651hn) 

Monn Negative Dc:viluion 
l~xpccled Revenue 
Pns~()rol (tu1) 
Forestry (hsf) 
Sheep (su) 
Cattle (su) Bull .I3cef l'oUcy 

SO 
S497~591 

401 
250 

{} 

3,791 

s.o 
$497.59'1 

401 
250 

o 
3,791 

$18().(lOO 

$0 
S497~S91 

401 
2~O 

() 

3.791 

A Target MOTAD Anul):sb tjr FOfcslfyDcvclollUlI,!/ll nn n PttsWtnl Hill ('l1umry Funn 



~rheHlostCoilHJlon Uvestock p()lioyhl the stUdy nteRe()lnhinessh~ep breedlrlg JlJldhrcedh1lt 
cows inU\t! {'nUn u( 7()13nstocklinits.Th~ 'risk ·e(OcicmptoductlQIl frontier, when thls 
resJriction.:ol1shccp/cniJle J:ntiQuJ.1ds(ock :lYP9W~lS,Qllt()r(1ed in ,th!3tnodei,is ;slwwohl·:mgurc 
2, 1~heminimumdsklevl!1 \vos$l829mcnn' 11e~Mivc devimi()u wWr nnopthtlllmeX,pected,net 
revenue of '$258.130. TIJ¢ omlmnlclllcrprise .miX.ll~thls level'was 195 1m forestry nnd 456 
hn in pnston\l [nolling (70% Sheep fmd 3()% ,breedtngcow). 

lrlctensltlgdlelcvelofncceptnbJtlrisk, IHieXI)e.(!tedfreSllHcd hlUtl htcrense In"7t revcullc,At 
the highest levelofdsk1 ( rnenlll1egolivedcvinlimlof nbout $S(~()l~ the ·cxpected(.)ptimufllJtet 
revenue wns Qbotlt $360tOOOper fnrrn.F()nlslrywus theptefctrcderHerprtSe lltthis high level 
ofnecepmble risk. 
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Figure 3 slmws.the ,tesultof,n,sceHndo.in which lhc·s11ec[1/cnUle.mfio wnskeptnt70130stQck 
units. nod bull benf was used 111Slend()rbr(!~djng \~mul~~~l"his fUi'nlhtg. systernclently 
dt)minnted the systen1 sh()wn· tn l~lgur~ 2_. ~lncetbebuIl beer .pollc,y yielded tthlghcr ·expeeted 
nct: revenue f(lr 1l,1l1evelsofrisk (cOmpnreFigures ,2 and t,)~ 

At zeto meuuncgntive devlntion, thu{)lHlmlllll net revenue wns $348.,8841 the optimum 
enterprise mix wns 310 :1m forestry tHld. 34J :ll~lst()rln (70% sheep nmJ 30%buH beef). As 
expected net revenue nnd the nrentulder forestJ,)' Jnct'cnsed withdsk. 
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'rhe H1H\lysls hus s() rare~nullued thecnse whcnaHemeq)dses were developeq and yi.eldlllg 
It slJsminnble, nlbeit, vntinblemnnuH enrnings. ·ltwns nssumed thm ull oge classes wereequnlly 
represelltedbllhe tt)t'cstry phtnmthm nmllho t;omUt)tl W(~S 28 years. f['he developmclH. phHse 
o{Uvestock enterprise lsreJodveJy Sh()l1 or nHetnntively nlotured liv(!stock tlHly be plu'chnsed 
and trnnsported to the tfJrm. 

trite d~vel()pment phascuf n forestry plnnUHion is relatively long (over 28 years), It is 
generall}1 heHeved that the finnncinl l't,k nssoclated with Jmvlng hu'ge trnclS ()f fiu'm lnnd in 
hlltnMUre forests mny nt)tl;e nc(.~ept!\ble to most fnn11Crs. The ~rl\rget MQ'rAL) fntmcw()tk 
devck1ped in this study is used loquotlllfy the ri.s.ks nssociatetl with excludhlg m1rts of }he 
farm hmd from hnmediute pJ'Qductlon. 

In the cnse of the 70/30 sheep/breeding cHtl1e policy mmlyscd in r;'igut'c 2, it wns shown thm 
the opthnmn nrea of forestryentcrpri.se c(urcspondlng to the lowest level or risk w~ts 195 1m. 
At l.lHuurhy, the dsk associated with thi\; enterprise would be $1829 menu negative devintion. 
The IllR.xi.mum lleg:;uive deviation \vould bl! $40,583. nnd it cmlld be expected. that 3 yenrs out 
of 50 net revenue would not: be sufl1ciem ttl meet the target, income of $180;000 (Tuble 4). 

\Vhen u. pnrt of the fnnn was tempomrily removed fmm production t.he risk to the farmer Wt,S 
increased. For exnmpJc when HlO 1m ()f the farm wus taken out of rwoductiot1. The mean 
11egntive deviation .increased by over 100% from $8,808 to over $18.312. The expected net 
revenue fell by nbout 10% to $174,182, At this level, the pmhnbility tlHlt net revenue would 
not be sufficient tonchieve the target income increased frum 19/50 to 321S0. T'he maximum 
negt\live deviution w()uld be expect(~d to reach $8()~On(). 

Increased risks nssocinted with the development phase of lbrcstry could limit the urea the 
fnrmcr phuncd in trees. An opportunity to hnrvcsl the forest crop before the 28 year maturity 
period used in this study would assist: in JJHlnnging the downside risk. Studies on the 
resel-vmlou price of forestry indicutcd that the opportunity exJstetl to harvest forest' plantation 
nt nny age class when the prevailing price exceeds the reservmion price rot the age cil1sS 
(L .. ohmunder, 1985). 
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TAULE.4 ·Chnng¢s :in thc.levelofdsknIHleSJ)ccted.net.form revenue whcnpmt of the 
furm nrea is tempQnU'llyremoved from production 

Sheep Cnttle Ratio 70/30;'PnH;litionalUteedingCow PoIicy;F~tnn nren6S1 hu. 

IIl1I11tlture Forast 
Crop 
(ba) 

J~,XI)CClCd 'Revenue 
S 

-----------------~--,--------------

o 
50 
75 

lQ() 

Targccl 
tvl~turu Forest 

195 

MeM Neg 
Pev.itluon ($) 

S;808 
12.996 
15,424 
l8.312 

(b) 70/30 Sheep/Dull Uccf nHio 

MtJxNcg 
,Pcviuuon (;$) 

68.529 
14S6t 
77S76 
80,592 

40,5'83 

No Neg Ocv.huiotl 

lWSO 
21/50 
29/S0 
32/50 

3150 

195,325 
184 j 757 
119A71 
114.182 

258.130 

The risks nss(Jciated with hnving Inrge arens in immature forests would be reduced 
considerably if the breedingcaule component of the livestock was repluced \\1th bull beef 
enterprise Cfuble 5). In Ihis.case the .target area of fi:trm tbut should be plunted into forestry 
was 3tH hn at the zero (snfety first) risk level. At llltHurity, the cl\pected net revenue would 
be $348.884 perfnnn. For example if JOO hawns temporarUy excluded from production the 
expected level ()f dnwnside risk would be $199menn negntive deviation compared to $1.8t 314 
if the breeding cow policy wns conrinued (See Table 4). The nmxirnuJ11 negutive devitnion 
tmdpr()bahility that net fann would fall below the target income was reduced c()nsider~i:bly. 
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tA.n:l~E'S Chnugesln (he lcveJor tisk tUldexpected net' Carro reveuuewhen pnrtof the 
fa,on tttetlis lemportdhy removed fromprQductioll 
SheepCtutl~R.ndo'10/30; BuU Hc(!f.Policy;·l;;noll nre.a, 6.51 1m. 

ltnll1fiture t::'orest 
Cr(lll 
(htl) 

o 
50 
75 

100 
250 

rW'setl\laU~ 
FQrest 

310 

R'isk l",cycl; Target Inc.ome$180~OO() 

lvfc~m N~g 
Deviation (S) 

o 
o 

21 
199 

4.198 

() 

Mnx NeS 
Deviation ($) 

o 
o 

1.033 
61302 

371911 

o 

No Neg Dcvi;.uiotl 

0/50 
0/$0 
USO 
2150 

11/50 

0150 

A. Target MOTAl) Analysis of Foresuy Dcvclllpmcm. on (;1 PUSIOfulHiU Country l~urm 

axpcctedR~\'enuc 
$. 

283.414 
268Jl19 
260A09 
252~74S 
206.74J 



The aim or this .p:we.r is l() ocveloptl :llleihodology forblPludiog 'ull;tnelttl ,t1sKcQns.identUon 
when 'Stnnegies lltebeingde\'elq~e~t rot the.sustlrit)ltble'ttl{\nn gemellt'of tnt\ rgtnult>usttmdhlll 
country fnnns. :lnp~rt:lculilt,,! thepapersovghtlo ,pro\'ide11 t~ttionale f().rh)(~ludiJlgforesttyns 
an. enterprise within the fnnll. Thci:!"¢SUltS(lf 'the smdyiudic'uled.thut Itwns 'nskctficient for 
pu.stonl1t\tftllCrSlO plant Pinusntdintll foreston n 'portit)1l of thefhml. A risk taker would 
nllocnle n higher proportiouo.f the ((\Ii11 to ro.restty~ 

Thispupe:r sh()ws dun the risks ussooi~\ted\vithlhrestr~f develapmenton l)aSltlml futtlls ccm 
be tedllc,ed~ by bnprovins Pl'OfiUlbUhyof theaccortl})tttlsiug liveslock..elln~rprises. Inthis 
e.xnlllpletre.v1ncemellL of a beef br¢eding herd.\vith bull beef reduced down:side lisk 
CQl1Sidetnbl y. 

The dowllslde rJsk nss()chued with fOl'estry developmetll increases tts lheure.tl under all 
innmuure.f:orest ,crop lncrenses. 1~heJnu:un.getlle1lt <or reduction of rlsk\\~ould ulsoelllaillhe 
hnpr(~vementof the pttstoralsystem. The ability to lmrvest the forest,.crop before the 28 ye.ar 
nrnmrity period used ill this study w()uld ~issist in the tntutugemeflt or d()Wltsiderisk dudng 
the; forestry developmen.tphus(,~. 
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