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COlltributed P.npe<t' ,ut the 
38th An111Ull ,Collferenceof the 

Austr(llltU1Agri:euJJutttl Econonli.cs .society, 
VlclOriaUl1iversity,\\IeUi:ngt.oll,Ne\v Zealund,8-11 r~ebruury 1994 

D)'11ctI.l1.icsof SU:Pl?Iy ~111(l Del:11~tlld ;for tl'le 
N'ewZealaIltiDeer Il1dttstrjl 

A I>S/)'l.1(:1 

-rhe Ne'tv Zealnnd funned deer industry~ \vhich grt!w sigllHlcuntly during the 1970s unrl SOs. is at 
crossroads in the 1990$. Thih i~ the re~u1t of recent devclopnlents ifl expr>rt market!, fur deer prnd~ 
UCt5 such us venison and velvet 3ndthe consetlueut supply re~ponses of New Ze~thUld deer fanrlcrs. 

In this paper,.u deHlilcd conceptual model nf the deer indu~try whh:h identines the rclatiou,hips 
l)et'\\'een venison and velvet supply and demand is developeo. 'fhis is subsequemlF used to estimate 
the dynamics ()f this inlponant $el~t()r of pustornl ngriculturc and make ttleciiulll term foreCaSl!i of 
l'tlces~ production and deer numher's. The~e esrirmues will fucilitate ngreatel' understanding of the 
w()rking:~ of the deer industry. w'hkh is currently Httempting brlle}' c(H,)fdinalion between domestic 
supply and export demand. 

Elaine PetU'~e'tRmnS.dRanlHl'utmm\ and Chris Dake 
!\1AF Polky 
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,Pr<'ltll its begilmings in 1'970", the fatmed~1eer itldustr:y.hus gttlwll.mpldly. i\c(ordlng to 
Statistics NZ. o.eertluntbers peakedm 1.18 luilll(ln ttl .lum:; 1992~ Ib.()n~h the~1 luwe sin.ce 
fa:Uen be'l{)\\' ItniUioll..Deer tm\\, account fOl' L5q~,; of tOIal Ne\~2;;ealund $)lnned livestock 
nulls, \vbilc e~I,ort retunts wen~wtlrth $186 rnUlinll fm"the 1993 June yeoI'. 

awing 10 its Ct11nparadvely recent develt'l)ment~ the supplytmd detnnlld fact(:)r~(biviI~gthe 
gruwth in fbe deer industry htwe received Hul~ attentiOI'l from (~"·rm(Unist~. ~rhcre b~cn 
n('') auempt tel cc:mstrucl n form~ll supply tUld demand 1IilmdeL This :p~tpt.rlo addr{~s.s Ihm 
df:fficienC~f thruugh a u.t"udled C~lllnimuitm of the f~H.·tnrs behind the ;indllstt')' ~ ~ltrnwlb. 

Ttl uclli~\~e Ihis objec;tive. this p:upcrSt~ts nut to dnt\\ the t:ele\'(tut rf~.une\\,Hrkt{Jgetht"r~ f~)r 
subsequent. Wl!e in .an httegratfd economic mndel nr ",('heel and veni~(m ~u:prJy tmd 
demand. 

(4) 

An examinminn of theintenuHhwml demum.t and ~upply f(lr Vt~nisnn and \;C1H~1. 

The hist<u"v nf the f':t'o\\i,th of the' Ne\v l~;:1hHld wdw~trv and the t.:b~trm~ledf..tics 
of lhecutrent situation. . 

TIle de,reltrptncnt of aconcepuull model of the dt"cr indu~try to identif} the 
'reia.tlt.mship:'t btt\Cif',c('n vc-UiNtm ~Yld \t\lvet~upply ~lnd dernand. 

Estimate the supply n:~p()n~.e hehaviour ()f deer ptm:lm:h. in .the Zealand 
deer industry indudittg the fmpact of tn~nds in the dait'Y. hc,ef and "ihcrp W~:t(ll~ 
t)U deer l'l'oduct fiiupply. 

Auemptt() mode.1 the demand relatiot~"ihips for vcnhon {ttld velvet in the key 
oversea~ markels, 

Devei.(lp the key inlct'relati{)n~tup~ betv,,:ccn dmncl"ti,:, ~uPf!ty ~md o\t~r'C'~l'" 
denHind for veni~on lind veJvl't and thC' suhM.?:tluem price d't~terminiitiun. 

Hmploy the estimated model to m~tke rnedmmtt"rm.fhre\.·a~ts of"uPl~ly ~md 
likely returns to dle ~e\\' Zealand deer indu~tr)'. 

As NewZeaiand exports 98% of its deer farnungoutput. ('wers;e~lS dcmn:nd and return, for 
d.eer product~ tU'e likely to be the main determinants of ~ew l:ealimd p.ri('~C5, Ith. lhen.:forc 
hllportant to look initially 31 the factors driving v"orld supply, denumd and prices far deer 
pruducts. 

1 



3.;tRt\N(1.E0,Fl~lt()I)UCTS 

AputtftQm:bre.edhlg st~k, lhotllulnocer Ptt}(1uctsllr()duC{.td~tevenisonnnd ve.lvet. :fhere. 
tltealso :ahout twelltymnr.ketableb~( .. pr\)du.Cts l)r<xluced .ttl Ihetime· of slaughter. ·fhemorq; 
hnpQrttUll {mes~u:e: tails~pi.zzles.~ sinews and blocx!:. lu this paper we just concenttnteO.ll 
venisanrutd velvet. 

3~1~1 VCI)is(ltl 

Venison,tlle Ineal,of deer, Im~uuumbc:tof ~ltt,rlbutes t:hntshould nlttke ilhigbly appealing 
to the, gro.\ving tltUllber ·ofheulth conscIous consumers. It ls lowln :fat.chnleSlctol,s()dhan 
Mt};SlulwJ,tedfanyacids,:whBe being high itl copper. iron \tnd zinc. Venison is s()ldeidler 
incbilledQf 'frozen fOrm .• 

~l.l.2V(¥tw.!t 

Deer is thC'oulynnitmilthutflnnuully. grows tUlllers" Velvet is the youngundccf' {)f lll::lle deer" 
and'botlt rnnle1\lld ·rem~dereindee:r. It.s size and qualhyurc' dependant on Mag type, l?;tmetic 
heritability, utllridotl. nnd the Hme of cmting. If left togrowhculcif1esand this reducc$ its 
tnedicillal value. Removal by anaesthetic methods tnkes place \~dthin S5~()O duys of gmwlh. 

3.2- \VORI .. l) SUPl'>LY 

Por ecIlu,uiest nonh~rnEuf()peuns and Russians have JllaillUtiue;u herds of reindeeft dct.~r ~md lllt)OSC 
as sources or Cood ilnd elm.h.ing. In many c'()umdes the hunting 01' deer JUtS been. Hnd $lUll is~ the 
prcsent~of tbe dch, 

In Asia. for tllousandsof years, deer antler vclvet and other pa.ns of deer have oocflcs&Cutiai 
ing.rodicntsin pttwemive mcdh: .. ines, 

3.2,,1 De(!t Nlllilbcrs3ud Types 

Procist.~ i.ofonnntionon prooucu(lnimd numbers is not readily nvaUablc, as world decrnmnbcrs an:: 
small. Also, cotnpnmd with other fanned and fCt"dl animnls. tnO~t deer pftlduClS arc consumed lt1cully. 
Little intematfc)fl'aJ trade de\icloped until the latc 196U"s. 

Most of lhe worl(fs venison is provided bytbe feral herds elf' northern Europe-. North Amen.ell and 
Rus.~ia and from farmed deer in New 7J.!ulund. Vcivet pr(ldueti(lll~tlmughmut'h Sl1H1UCr than \'(ml~n. 
is traded muchmorecxtcnslvely. TIle main source1\. tlre Russia l Chitta, 11,lC Republic of l{ore,i (ROR), 
and Ne,," 7..ealund. 

Reindceraro the tnostcomtnonly fanlled' dc;erlypt! tlfld nrc f(1uud in Scandinovid. Canada and 
Russia. 111(!Se herds forug.covcr large areas of tundrit", and arc often follow:cd by their owners, The 
herds arcpcnned hlfrequen.tly,usualfy only for wcruling. vclvetingor CUHitlg, 

'\\'odd fanned dcernUlllOOfS. £howllin .figure 1. nre cstinli.lted at 6.5 million. Rus;<;.ia has tbe largest 
number of furmed dc.erwilban estimated 6(J%of the world ttJtul, most of which are ndndccr. New 
Zealand with around 1 milli.on deer is second with 14%. lftcindccr am omiU(~d. then New Zeuland 
hasarol.lud 4()% of the farmed deer. and if. Ule world le,lder in this type of fanning .. 

tJYllamics 01 Supply lUlU Demand for New 7.cuiahdV'eni,nm (lnd \'(;,/V('.I 



fiAU,OW6~ 

<1fll!:l\c J~'''!~~~~ 

Rcindcctare estimated utatound 63% of Ute loUd farmed numbers, Red deer arc tln~ neXl most 
popular fanned breed, found mostly in New ZculnndanJ AustmHa. \Vorl.d venison supply comes 
from all breed types. while sikn, wapiti/elk type and red deer grow the.: most pl'cfcrred types ·ofvol\1C1. 

3.2.1, Venison Supply 

The large~t production of venison is frum the .reindccr herds of SC~I.ndina\fin ttnd RU5Sh~- As tid!; umtu 
iSCOOSUlllCd locally and has Utllc impa.ct Oil world trade. it is omitted fmm this discussion on the 
supply of vcnison nvailable for intenmti()ual trude. 

TIle next. most important venison source is Ule m::lJluged fbral herds QfEuropc. 'l1lcsl! hcrdR u.re 
systcrnaHcallycuUed annually during the ilutum.n and cady winter, thtout~h the issueC'f hunting 
l..icences. About 80%, of this kiUis consumed by humers themselves and mify 20(;'i5 sold 
commercia.lly. 

Up to date information en this anmml cull is not readily nV~lnah}c, l '11C mns! col.nprebcusive 
i.nfonnation on west European production found to date is from the eutt'lpClUl deer hunting and 
fanning .survey, complied by INRA of }':mncc. TIle results from lhi~ survey are ShOWll in figure 2. 

On a carcass weight basis. the 1988 European annual hunt UtUy was ar(Jund 45.000 lmmes, l1'(X)O 
tonnc.c;;oi which was sold commercially: famled venison unU1unlcd to onlyl.400WntlCS. The tnnjor 
p.roduceris Sweden whose productkm of 18.300 tonnes is from tn.cl(lSC meaL GemHUlY is tlct(t with 
about 11,500 (ormes followcdbj1 Auslritl nnd Great Brit~ti1i wIth tlr()und o.aoo nnd 3.('X)0 tonnt~s 
rc.c;pe.ctively. For the same period. ex.ports from tile east EUf()peWl:: hunt am mmtcd10 nrnund 8*Ono 
tonnes and were senllO Gctm.nny. Italy. Austria, Fr~mcc and Sweden. 

Apart from heavy culling of the east Oennnn herd in 19911hat lCmprlfttrily increased production by 
an estimated l~OO() tonnes, produclion ftom the annual west Europc~.u.l hunt i.s fn.itly statk and is most 
Ukcly to remain around 45.000 tonllCS in the future. llowcvcr. some fluctumiol't-;f:Ould result if 
henvier culling proves nc.oossnry, bcc~lUse of t)vcr grating of f(ln~sts . 

. _--,----- .'~---.--------



FIG.URR 1: ,RUR()lIBANVG.NlSON ,PltotnI.C.;'rlON 
nU·t';,)!u;:u$;~l.ti~bJ) 

C 11ARMnl} Vl!*lSON 
't,4.tlU 'f{)NNLS 

A slow deteriomtiol1 of ccnull EUl'npc.an fb'rests httd lx-..en oceumng for severnl dc,cndcs* but this 
a~lennetl in the cady 1980's. Scientists have been unable. 't). plnpoiuta single cnuse, but air 
polludon is tmimponam factor. The ovcr .. bmw~ing (If fnrests by large \liUd garnc !1<>pulatiou:,t.; also 
end3llgctS the vitntit,yofttces. To nUcvin!cthts ptt)hlctn t suhs,tantiru decr cuJUug c(luld occur in 
sc}eetudarct\s. 

Most Qf the world '8 vehrcr is produced hIt and tntoed hy Rut.:siu. Chlnaund Newzeul~uld, Agnin 
detailed figures on world production nre not available. llcst e~tinmtes suggest tha.t it is somewhere 
he.twe,en~ 5,000 and to,non tonnest with ne.arly 80% of velvet. produced (mm reindeer. 

These figuresn.re baf\ed on tile estimates in t~\blc I, 

,---------------------------------------~~~~~~~ 
Table 1: Esthnntcd \Varld VClV,cl Produc!iufl .. 1993 

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

Country 

Chinn 
ROK 
Russia 
(Reindeer) 
.(EU1Ircd) 
NZ 
Nth America 
Austtalia 

TO(ill Velvet Produ.ction 

Source.: MAFPoliey 

Deer Numbers 
Tlltal Velvet 

Prnduccrs 

300toon J80JOOn 
143,O{)O 85.500 

3.,5mUl 3.SmiU 
430,000 258.(}O() 
960.000 :Joo.oon 
60.00n 24.(XX) 
60.{X)(} 24~OOf) 

Assumed per he~ld 
velvet yield 

1.t kg 2.5 kg .' __ "_' __ 

198 450 
94 llO 

3.850 8*750 
284 645 
310 son 
26 60 
26 60 

'4']'48 



Ct)InrnurcinJ.deer farmlng;irt li\1t'()p¢;andNt1\v~runndbe~{to In 'Ule~,ntl.y 1910~s.FQ.r,mntly fanners 
ithtl$ pnwc~ JO00 aJuctnHveuHcrnndve to {ultcr Conus ·(}f livestock fa,onfrlg. Itt :Burt)[XtU Qffcrs:an 
ummbsidisedruternntty~ 'toshc~I)~bc-ef Dud; tlni~ fnnntttg.c,specb1l1yhl: arens, whllPQororaoU l~tpeS, 
O(leof the nlnfnnd~nnltlgesor deer farmlng lsthnt.i Ilfov'luedthcru is ndequ.nlo tree ~()\Ier. i\vtnt0l' 
housing lsnotfC<lu.ired" 

l~umpeande~r farms nresmtUh O¢nluUlY basovctl.O[X) deedatmsst.m:kcd. mo~aly withUlc smnllet 
deer tYf>e (t'llluw d(!ct)!. but .1umls L1.1dy ~l~etagJl around :1.8 dccr. . iI)ec~lu5C'mostaounuies Jtave: 
tcst,dctionson tbe enpnueoftenddoUf\ gl'OwUt,btdee:c fnmdng in mostSuropeWltXluntrlcs i~ 
eonstraincd ;tuninlj' by, the nOll"avaUnhilHj' of brc~dln1! slt)cJ;" lnmt~st, EU'rQpenn caumri:~sft 'i~iUc;gal 
to,euf,vel'Vet tor sulo:~ a1.u.~ough IfbtL'i lobe re·ol()¥c.dbeJbro ·Qt'.cr ·are transported. ~filis mCanS!llat de.et 
farming inc.ome istnllnllycstoe:k sales (tild \lcni~tmproducliQtl ·otll)~. 

J~l Asin tJc~r arc fnnlledmostly for their \!Jlyct. soUle st~lg~lliml n}Uoisarouud60;4neomp;u:~dI.O 
3S:(~5 lu Nc\v l~tdantl.. Hetds,uresmall. aml they areU~netnlly held In yards llud.red COflc<cmrates. 
:r:ew deor arekiHed for vicrlisoucotlSutn:ptioll. In tllC nepubli~(d' :KQrea (lUJK)numbersi huv~ 
incrcasedHl aoout. 1 43.f XX) but.. as feed CHsl~ nre h1gb, It:nl.g tetill producli(~ll i~ drpt<ud:nttt fmu hi!~ll 
vd\f~t price. 

In SUmnUlfYf Ule major suppll.crs nfwalla \'cni~t1n are .Europe una Ntw7.c.alnnd. "'l1lcwcst r~tu'Uf)Can 
(ern! ,prodUction is emimnted at nromul45.0nn t(\flues (carctuiswcighU. As tn01?,l of this iscousumcd 
by bunters only ubout lO~OO{l tuntles is s()td. A funbe( ~U100 ttltltll.:S iSi'rtllXlltcd fn)mCaSLCrn T$ur<J!>C, 

There are severa.lthouRnnd de"cr fanus in Europe but as he((L~ ttrc smruI~ funned deer tn.nnlw.rs mt: 
thought to be nround SOO.OOO deer and most of Ulcse arc the smaller fall()w d(."ertype .. The lX!stdLing. 
farmed venIson produ.ctlon iscsLiJnalcdat ubout 2.(i)Otonncs. Wilh only lfl.J)(X) wutles S()Jd ftmu 
the b·flltand 8~(X;ID {onnes imported fromcastcrn ,E.urope. Ullni Hu.mpenn venison sales fnnn l{lcat 
proutlctlon arc thought. to ooatound 20.00() (annes. 

Outside :Europet the main \'~nison cxpnrter is New Z.e(llaml. In 1hl: 1993 June ye.ar it p.'Oduced around 
22~OOO lonncs of fanncuvtnisOllon u cttn.::assweight basis and Ju~t und~r 1.0no tnnnc:\ of fcr~d 
venison. 

Of world vulvet production. estImated at nround 5 ~CKJ() tonrles~ 80,~, is produced by Russin. New 
zealand is t.hought to 00 the n.cXl largcsl producer with around 400 10nne~ jbUo",cd by Cbitm willl 
200 toones. 

3~3 \VORLD nE~1.AND 

\V'odd demand rorventson CQltles prlnci.paUy from L'!urope and ScandimlVia« M area with a population 
of just under 500 million people. \Vithitl tilis region !.he two largest markets urc Cknmmy .and 
Sweden, 

In contrast, demand for velvet i.s from the fust growing regiolls of Asia, The main market is tile 
ROK. followed by Hong Kong and Taiwan. Tbe population of these throe countries is nl11Uuo 70 
million. TIle Chinese also are traditional consumers of velvet. ImpOtt.~, moslJy through Hong Kong. 
are thought lobe small. but with r;;'id inco.rnc growth and a population of 1.2 billiont demnnd from 
this country is expected to grow. 

3.t1.1Economic It-actors Affecting D~mund 

TIm key economic faclors traditionaUy affecting demand felf meat arc Income and prices:. A MLe 
analysis (Febru;lryt993)of UleEuropCiUl meat murket ha~ identified c1umgcsin rent incomes as 
having the most marked effect PI1 total meat consumption levels. Poc¢ factors have been relutively 
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mo¢ Jmportnnt iildctotminhlgtrcnds for lmlivJ~ualmc~ns. f,Fllcrois u.su~llytlposltt v.ctclnri(:lilshlp 
\)Ill\\lccnincomc anddcmatld. 

11u!tc nre ol.hct fnCJorSof .iJ1Crcnsing importance. '11l1~~Y tlJ~e; 

(1) consumcrauttudcs and tasee factors '(Jg dictaudhcttllbalso anhnnl wclt)lrc: 

(2) cultur'J.l~tnd·dct.nogrnphlc changes cg 'ugdngofpopulauons; 

(3) iIldustry olarneting tirltl promnUon and 

(4) convenience ofrnc:n mcuJs and cttscQf cooki.tlg. 

Real meulpriecs in :I.rutopc bn\'ebeen trending dowtl\vt\.rdstrcOcctlngcnkicncy gMn.~ ln production 
and lower grain costs, l~llls applies in pmticular to white rnC(tlS.. {U"ldthlstrcttdiS expected to 
continu.e. A key ltisloricW delcJ:tl1innIlt of chanl~es in consumption or individunl meat C;ltCgOlics has 
been the ehuugc.s in ml;divo pdce levels fot' t.he respective tl1cak~. Be(~f und hUllbc,ousumpt,iol1 ha.t; 
fal1cllas becraftd lambpric;es fnc.rca~ed rclnth"clopork ~'nd chicken. 

3.3.2 ConsunlcrExptmditure nnci ,Ment Cotlsur.npUo.n 

Changes in I>ct hend privntc ctmSu.Hlptiou expenditure and nlem c(lnsumpticnl in New Z,culand·s mUj(}f 
venison mnrketsnre shown in table, 2, As information (}il~'cnis()n consumption is not sep~lratcly 
available. the best l.I~propri.ndon is the tloUlcr mc~tst. category from the OEeD Mculllalancc$. 

Table 2: Percentage Change in Rc(il COH$ilUnct" Expenditure & Merit Consu.mption 
ill the Main NZ Venison MarkCL~ (,per hCtld 19.81-(1) 

. C,mSUmpUtlfl 
Private 
Commnl.ption 
tt~pendHurc 

TOtal . ----- "'~_'_"~_"""_W_"_~"_~M<.< __ ""'~"'""<"'_''''_''_''_.~_~~--- ,~ 

M.cat Beef Poultry Pork Othc.f 

o.ECD .. Europc~ 17 7 -6 19 9 10 
GcnnanyS ~l 0 ~8 24 .. 3 36 
Belgium 21 10 "1 ?, 29 19 47 
Oenm~nk 16 30 39 40 28 0 
I:;f"Jrlce 21 () .. 6 32 ~7 8 
Switzer.lnnd 12 *0 ~ 5 38 MlO 7 
Sweden 19 3 ~2 '7 -9 8 
Net.herlands 16 15 9 100 6 IOn 
USA 22 5 ~q 48 ~8 () 

Japan 34 26 64 37 21 • IOU 

Source- OEeD Meat Btilanccs 

Over the period 1981·91. per head real private consumption expenditure 1md lotal meat cotlsurnplitm 
in most OECD~Europe countrb!s increased by 17(1,4; and 79" respectively; however. variations in 
consumption between meats have occut.md. Beef com:umptlon has f~:llcn by 6t;;.,. \vhHc pork i.nctca~cd 
by 19%, poultry by 9% and "other" meat consumption by 10<;f. 

The definition of "other" ml~!S. "includes game nnd rabbit with the foU(}\\ing exeeptiorls: Norway 
and Finland l rcinde.er.; Spain rabbit. " 

The OECD~Eur\}pean counuies include the Be 12 plus Austria, Finland, Sweden, Norway, Iceland, 
Swil.1crlnnd and Turkey. 

Germany now incJudt::s Ea1lt GcrrmUlY 

-----------------------------,~-,-".,---



InG.cnrmn.}t ~thc largest v(mi.sol1m{\rket~rc~l oonsumpilon .cxpcndtturefellby 1:90ovcw Ole' 1981 .. 91 
~dotl. This tall results tr()!t1 tho r~unm~ntjQn wHhenst Germllnywith its pop v laliooof nround 23 
million pco.ple. Tot:nlmcnt cpnsumpl.i?nisunchnnged. and u?lhctfl mClltconSutU(Jtion is 'up by ·36% -
eastern andwcstam OemH10St hnvc smliltlr meatcansumpl!on. patterns. 

Swedish cousumpUonexpenditurc lncl'C1\scd by .19%~whilebccr ttnd pork consumption rell~ but 
poUltry nnd Halber" meat consumption inerensed by 7% nnd8%rcspectively. 

Us. private consu.l1lptlonexpondnuroincreascdby 22% .. Total meat commltlplion roscby 5%f while 
beef and pork .consunipllon feU and. .poultry consumption rose; by 4StRJ. 111Crc bas: been little change 
in theConsumpllonof hoUler!' l1lcats. 

I~lpnneseroal consumption ex.p¢nditurc per ht~adrosc 34% over the 1981 .. 9t~riod. 'fotal ment 
oonsUll1ption has increttsed by 26% over the sart'tt~pcriodt b\1t in comparison •. lllisconsUtnJ)lion is only 
half that. of the OECDavcmge. This .is largely ther¢sultof longslttnding Ufb\>osin Ja.ptul ngninst 
.eating "mentor animals with four legs". Fish is (he ttaditiOt1~ll source of protein and accounts fot 49% 
of the total meat" poultry and fish consumption. . 

. From table 2 it enn he conCluded thn[~{1\'cr the period 1981 ,,91 ~ both private commrnpt.ion expendit.ure 
nnd meat con,umpUon increased, beef consumption declined while pork nnd poultry expanded.'n}!! 
eonsvmption of tlother" meat.') in Etj.fope nnd Scandinavia ,11so incr~t,sed. 

In 1991 (sc,c Appendix 8) •. mmual consumption per head of other ment was the highest in Frnncc: at 
around 6 kg, in lt4l1y 4kgt \vbile in Belgium, Sweden ID\d Norway around 2.5kg, a.nd in Germany just 
over 2 .kg, Tho lowest consumption was in Dcrul1Ittk and the Netherfn.nd~ \v.ith con~umpUon less than 
1 kg per person. The US consumption is also ~lrtlund 1 },g per person. 

33.3 Vcnison Demand 

Europcan.~.ScandinaYians and Ru.ssiRtlS; the larges.t c,nn$;ument of VCnfSOtl. have traditionally consumed 
large quantities of game meat during the Octobcr~Dcccmbcr hunting semmu. "fable. 3 shows the 
q~antities consumed in selected countries i.o t 988. As exports (It:c not ShtlWn in tbis table. figures do 
not always balance. 

It is also interesting to note that, with the exception of the UK. only 16% ()f the hunt reaches the 
iotal market. the balanccis consumed hy hunters {tml their f~lmiHcs or exported. 

Table 3: 

country 

West Germany 
Fmncc 
SwitzcrI"nd 
Austria 
UK 
Sweden 

Total 

Source .. fNRA France 

----------------_._------------------------
1988 Venison Supply and Consumptlon .~U~l\:tK: .. __ _ 

Hunt lmparts "fotal Con~umpti(m 
Tonncs Tonncs Toont's (Gramlhead) 

""~~""""""'l'l ... ~» 

12~f)OO 3~$(Xl lS .. SnO 2~() 

2 ArXl 4,RfX'l 7.nOO 125 
<Ion 2.50,1 JACKJ 50n 

6.0fX} J.O(X} 45{X} 600 
3.(}(X) lf40 1,000 2u 

f8.300 IJKKJ 19, iOO 2500 

40,600 12.9xn 50.iOn 

The EumpC'lll tmdition of grunc' orlllSlJmpilOfl dicu'Ilcs thin fUlurc octlund for venison is eXp'.!'lL~d 10 
grow in this area. Some countries stiU dn nnl ~iU{'\V VC'tliSc)fl s:'U\!'i (llJ{sidt: the hunting sea"Clfl .. but this 
is bkely to change in thcEur'1pc~m market Customers .al'!ol,(l to be 'made U\I..'are. that NZ f,unl,co 
venison is a sH~htly diffctent prod.uct gm\~n ina h.'*i.d~hy en'li'irtltm~enL 

One side effect of nit poUuti<m in central Europe bas been the im:masln.g levels of heavy metals. $.\t\;h 
as lend ;md cadmium. accumuladng in nr!!~miC m;IUcr in part!\ of Ule [{Iresl fk)or thes!), 
I.ll.ctuls hmr7C been found in 'Si!~nifh: ;m( in !!41.me offal. k).'~i:d aoUlorhics • ;"i\C 

"I 



consumers of me likely Gungcr to hUttltttlheaHh nUmCOllSlJtnptton. 11\fJSC wumlllgs have reduced Ute 
demand Jbr·gnmc monts. 

Genmmy is the Jargest .. importer of venison; its Imporls orgnnH!(iot(.mtin 1994 we:rcarouml )41(X)Q 
tonnc.-;, T[\ble4. shows thetllnln imports .ill.1992.wurc from NewZcrdundund PolnndwlUl 35%: nnd 
31 % ofmatkct sharcrospccuvcly. OYer the pctiod 1988 to 1992* PoHsJl~xportsmOemlnl1Y have 
doublcdtUld New Zet\lmld's·m()J'C thiln tripled. GrowUllnPoHshcxpons wns drivetl bY·lllc: need for 
batd cuttcilCY, while NC\'i ZCilf{ind~s wns cnused by hcnvlcreuUhlg nru~r Illany ycn.rsof rapid herd 
grmvth. 

Tabl04: 

Country 

Spain 
Prnncc 
08 
Yugoslnvin 
Polmld 
Czechoslovakia 
Hungary 
Nl~wZcaland 
South Africa 
Other 

Total 

Sou.rce - German Statistics 

Gcmll:tnGarne MOUl Impmt.~ 1988 & 1992 

19&8 

1.090 
419 

1,107 
559 

2.123 
1.264 
1.131 
1.128 

726 
936 

l0.4S3 

1992 
Quantity (lOnncs) 

794 
335 
720 
673 

:.1.:182 
} ,"62 

399 
4.983 

120 
1,220 

14,060 

% 
Difference 

·27 
-20 
·35 
+20 

+106 
~8 

~65 

+341 
~83 

+30 

+ 34 

Demand for venison from other countries is growing slowly. In part.s of Jupan. game meat was 
cxclud~d from the ban on meats. Therefore. meal of deer nod boar was an imp(\l1am source ufprotcin 
in mountain. villages. while in other parts of Japan deer arc still rc.gnrdcd a." sacred. Duong the 1980's 
uIe annual hunt from Dccetnbcr~Januury seasonally yielded around 1.400 {nnnes of venison. 

Within the USA, there is a strong hunting lohby but only a few deer f:.unls.Dccr f«mling and 
venison sales arc still prohibited by law in some sHites. According to the NZ Fum) Raised Vcnis()11 
Council only about 700 lannes of venison is sold annually within the US, 'I11b~ is Ole equivalent of 
only 3 g.mmmcs per person. 

Little venison is consumed in Chinn but it islikcly that demand from both the ROK and China could 
increase. 

In summary, dcrmm.d for g(Jod qu~llity venison is expected to grow. cspf'daUy in Europe and 
Scandinavia because of traditional consumption pattcms, Venison also meets diet and health 
requirements und takes little cooking time. Growth prospects also look optimistic fbr tile USA and 
Japan. In the longer tcml~ Japan, the ROK and China could prove lt1 be lucrative vcnis()tl markr.L~ 
also. 

I, As weU asvc.nison. "gmnc" also includes nil types of game (,XC('Pl for htlre and rah1'it.~. 

Dynamics of Supply and Drnumd for New 'k'afand \'('nis('m ami l '('{vel 



3.3.11 VchrctDcm!wd 

'fhc AsiHI1. Qnd I13rticu}J,trly Korcnn, .trndition or incorpomting volvet in mtlumlmcdichlCsis slillthe 
main .SQurcc of demand. for velvet. l.nrgc quantities aroulso used in Russia tinti China i bm owitlg 
to .a sil0l111gC of rami gnc~changc, in the short tctm it is likely that Jurt~cr qU(lntitics ()f vel vet wi 11 find 
their wny intoU1C Ulorc IUcrntive Korean market. 

(u) The Republic (If Korcu n~OJ{) 

The ROKt lcs.~ than ono third the size of New Zc:dtmd. Wilh tl popu1rllion of 43mHUon, .IUld the 
world's 10th largest trading nation . .During; the 1980's the ROT< avcrngcd an ~mnunl GNP g1"O\\'t11 of 
around 10% ptt, 'Thi!; growth ratc slowed to 8.4 % in lQ91 t to 4.5% in 1992 and is expected to grow 
around 6% in 1993. 

Deer ftinning in the ROK has grown rapidJ.y from the carl.y 1970'8. By thl;.~ end of 1992, around 
143,OO(} deer were held in over 7,{){JO small (mc!tlsurcs tllld vc.lvct production was cstitttntcdut (lround 
1 DO tonllCS (green.). Official 1992 dried velvet impmts in 1992 w()rc around 106 lonnes (320 tonnes 
green). 53% of which wns inlpcmcd from New Zealand. 25% from the USSR nna 17% from China. 
As import: uUl.ics arc hip,h. and it lnrge blnck market exists. tolal dt~mand is difncult to dc.ltmninc. 
However, it is repnrtcd 'by 1.11C NZ Deer FilmIer (October 19Q 1) to 00 amund 450 tmmos (green) pn. 
Or 10gfpcr head. 

1.11C. ROK government is undcrprcssuro from GArr to free up impN1S. As u result, among other 
things. it opened its market to venison in .1991 , and ill f 992 to Jive deer impcms. Cun'Cnt tmiffs arc: 
venison 20%. deer 11 %, nod velvet 25'1:'. Other taxes take the towl velvet import. tax to about 50%. 

As live deer imports Were prohibited from the ciU'ly 1970's and deer livestock prlccs nm high; uny 
flood of imports is expected to reduce local prices. BccHuse deer nrc held in smull enclosures and 
food COStS arc high, any pticc fall could result in deer fanning following the same pattenl as thut of 
beef. Initially when cuttic import restrlcticmswcrc cased. falling cnttle prices drove fanners out of 
the industry, (Shin~Hacng Huh 1989). However. since the early 1990's the Incnl beef demand has 
outstripped the controlled supply of impoflcd beef, and caUle prices have riscn SlHH'ply. 

111C ROJ{ 's third largest trading partner is China and trade continues 10 grow, Tmdcis also 
expanding \\,1111 Siberia. As these countries arc close to the ROK and offer significilnt trude 
OPPOllutlitics, trade is CXpt'!ctcd to grow further. 

(b) Other Marl{cts for Vch'ct 

In the past. China wa.~ the main source of the ROJ( velvet imports, BUl ChinC'~c inc()me~ gl'Owing 
mpidly - over 9% pa during ti : 1980's - ~u1d with a populution of 1.2 billion, it could hCC(Hnc n 
Significant velvet importer. 

Currently New Zculund exports about 30!}}, of il~ vclvN to Hong Kong. In the past much of this 
product. WllS re-exported to the ROK. Now however, some Hung Kong product is bdng sold iniO 
Chinn. In the short term, Hong Kong is expected to be the main g,ilcway into China for velvet sales. 

eUler growth prospects for velvet sales arc the other mpidly growing ccc')tlot'nic!\ of South E!t"t Asia. 
and in paniclllar Taiwan. As consumer incomcsgm\\J\ lUld the time UVitilublc to prepare herbal 
remedies deClines. demand Jor thc~e preparations i!\ expected to increase, 

To mcel tilis mnrJ.lcl f Asian phannaccutical cornpnnlcs are currently uinling raw materials from n 
variety of sources. If this market grows the cmllpllnic.~ wUl n~quirc significant quanlhic~ of vclVt~t of 
gunrumccd quality. This opening is expected La increase the demand for New Zcahmd \ civet that falls 
outside the Korc:m n;quiremcnts. 

In summary, demand fm velvet fn)m the ROK, China, Taiwan and Hong Kong is expected tngrow. 
As the COlTlliinc<l populr!ion of these three cOllmricsis tlround 1.27 billion and their economics arc 
cxpauding r(lpidl~lt demand could increase substanthlHy. 
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3.4 'VORLD·:PRI:CE 

3.04.1 VerlisooPrlce 

High priccsofforcdin1.l1c\VestOemlrUl mntkct dUlipgOlc 197()iS wcrcitlstfUtlicnHtlhl dcycloPll1& 
thcwmld venison ttadc.nnd t()d~yOommnyrotllt\lns tbe dom·immlmarkct. \\~holcs(Jlc prices of 
vc.nisonhnvc, tn*oitiQonllyoocn .highet UHUl for (~¢r,btlln~ shOWtlinflguro 3 there havohccu lW() 
cxc¢pUmtsoyur Ulcpnsllcn ycms.. rJ~lc Cullin ycnisonpriQc dud~lS 1986,,~7 wt\scausedby the 
CI1CnlObyl dumstcr:,. and the 1990 dcclulC(CsuJl'Ctl from the suddcnmCt'Qtlse 10 (lem) ffi1.supplynnd 
jmport.~ frornct1stc.11l liutQ~ ;~nd New 7,..cnlnnd.Thc llC;HUl wamhlgs nbOUt1l1c prescllcc.ofhcAVY 
mchilsin decroff:\lls lStllQUgbt to hnve w¢·nkcnoo dcnmud ttlNO. 

Nu.clear falloHt from tllC Chemob~l disAsfer soWed .onGemmny's soutllcm forests. n cotltnminntc,d 
mosses ,anu licln:ms,nmaln food source for dcc[\ :.nnd re~i\llttld in hj~h ttldiatlon l(.wCls in gnmcmcats. 
As most venison is trndcdns a commodity nndts l1t)tdifferqnlitllcd bycoutltty ofotighi. consumcr~s 
i:\ssumcd aUvenJsonproduclS JO oocotlUuninntcdandpnccs felt 

"l11e1990 downtunlw~l.~cnused bythc sud dell, increase insupplles*~speclilUyftom 'Polnnd and New 
zealand. \Vi~h the DtlwnfnUof thcctlsteu.ropennconlInullist.rct~lmes* and the subsequent dcm~md 
for hard currency. itlcrcascd numbers of EnsLEuropcan sellen; nlsa led to 1m,vcr ptiec.s, 

In 1992, wHhroduccd su.ppHcs from eus!crnEuropc. venison. prices stttltcd 10 finn, IlowcMcr. the 
1993 economIc sl.owdown in GcmHlIl)' tnge1lle.t whhinct'cftsing Nc.wZenlnnd·supplies. rcsulie,1j h) tl 
sudden faU in prices in the last slx.11l0nOlS of the year. Also wc;~ketling dcm;uld. were the previously 
noted henlth\vnnling~ oromucont~uninatloll from ben"y mettLls. 

3.4,2 VCI\'~tPfice 

TIle ROJ< .iscu.rrcnUy thCmtlin velvet. rtHltkct nnd its prices are thought \0 dicHlte wmld prices. Dried 
Yclvc(:imponsnrc .mguhtted by an unofficinl tI(iheck~' price S~l antlunHyby the Korenn Phunlluccuticul 
Trnders Association -usunUy ill late October oretlrly Nov(,!lnber foJ'. the next ycar·s imports. 
Documented lmpQr{pri.ecs must be between p1usor mitlUs lOCfcof the set price. These (Sheck prices 
vary n'om country 10 country, depending on tbe perceived qu~tnty of that country's product. ;md 
inTIuem:e bmh supplyanddcrnand, 

FlOURS 3~ Ol~RMAN WHOl,[f,SAJ .. 8 M1:1AT PRICUS &. CONS1».;Uyt'lON 
1980·H1IJ:\ (Nul H/v:t mMtll;) 

SIII,I.tI;1I: • MI,C 'hlldbMI~, otlen Mtd U .. bn~tI. NZ VC!lli,I)l1 hJpuricru 
(t') .. ClIlIut.mI'IH!,b. 

-------------------------------------------------------------------
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Increases itldcOl.ttnd rn:nn oUief AsittucoUtltrics for VelVC1I10ltllCeting the Korean requirements is 
nm~h'g.up poces. tbt lower gn1dc\,clvct. 

<4 NZ Dl~J.;I{ INH USTRY 

Overthtlpust.13() yean; •. deer In NcwZ<mhmd b~vc proved to be very 'VcfSttlilc 1ulbnals, wottllyo.f 
the mystIque for which tbey nrct\chnirod 11Jmugho;n Ule world. 

4.1 DEVEI .. OP!\'1ENT()F TU1~ DEER INnOS':1~ItY (1860" 1980) 

4.1.1b\)ralJ)(1cr 

The JirnlsuCCcsstllI llupartnUOn m.ldostabllShmcntof deer into New Z.cnlHml w.ns in .l861. in the M~u!li 
Vl¥llc)'~ Nelson, when.1onc Stllg .and two hinds were.libcf'~tetl. By 1917, over 100 deer htld been 
inlponcdby private indiv;duals,Oo\'cffill1ent tmd Acclimatization Societies. '111C: lihcmtionof New 
Zenland .. brod Slock continued until 1923,w;tl) the predom.inmn breeds be.ing Rc!lnndFnUow dcer~ 
Protection ofnloslbrccds hlSted unUl1924, lhe.n smnuhuntJng was aHowed bClwc,en 1924 and 192.7. 

,Most breeds flourishcdt c~ltpcclruly Red deer. It wns .nol1ong before gmdu.utover gmzi.ngoff(')rcst 
canopies by deer nnd olhcrintroduccd species. such as t)pc)$~ums, stmtcd opcnlnt JP forests and 
causingeroslon. Legal protectiun was removed in 1930 nnlJ the Dcpnrtnlcnt of Int.ermti Affairs wa.') 
made resjxmsihlc for therontrol nf herd size. 

F()r tIle next 2.5 years, witb limited f($ourccs of men nnct money, the MinislJ)' of Internal Affairs 
.nnc.mptcd to collttOllbc $prend of deer. Gov,cmmcntbtmtclS were p:dd n.bounty on tans. 111cn in 
1933 this bounty\\tas rcphlccd by a payment for skins; which Government hoped would ptUtinUy 
finance tile cost or cant.rol. 0)' 1955 pnymcnt. was bas;crl exclusively on the number of.animals killed. 

In1958.Ulc possibility of selling venisnll imc) the European 111ar};cl tutlse. 110\\,0\,or'* venison rcl.ums 
did not justify the cost of using hcHeopters to fct'ry hunters into the bush. and thenrctum to pick up 
deer carc~ses.From 1966~ with (he sJl(x)~ing of deer from helicopters! the fimmcinl rctumfllOro thell 
compensated for the cosloullay. III 1967·68 (}\Icr150.QOO carcasses were rec()vcrod in the South 
tshmd atone. 

Processing plants \'remouilt to h.tlolllc the ca.rcasse:o; and hygiene st."lndardswcre deviSed by exporters 
nnd overseas imponers. Annu~ll exports pe\~kcd at just over 4.000 {annes i.tl {972 am! 1973. 

\Vhilcsuch heavy culling was leading to a fuU in numllCn;. Europcnn demand for venison nnd ROK 
demttnd forvelvet were incrcnsing, so tile funning of deer seemed lhe logJcaJ alternative. It was made 
legal in 1969 by nn amendm.ent to tile noxiOUS Animals Act i1Ho\lljnt~ the fmming of dccJ' by license 
holders. Them WtlS some cot)(~cm about the nbili{y ()f deer to adapt to Ufc in c.;~ptivHy, But deer had 
~tlfcady shown their versatility by fceding at night. t.o avoid the helicopter shooters. Their adapti.ou 
10 f~u1Tling. therefore. wasrelativcly simple, 

4 .. .1.2 Factors Contribtl(ing to the Devclopmc.ntofFa.rmed Deer 

The faclorscontrlbuling to tbe development of a faroled deer industry t1u.~rcf()re were: 

(a) the European market d~mund for venison. 

(b) a ftllIing supply of venison producing unhnals. 

(0) Lhe passing of legislation pcnnlulng fanning of deer by license holdt·rs. 

(d) UlcabiUty to source large numbers of deer from fend stocks to mpidl), csWblish a 
livestock base, 

(e) the evolvement of the C~lPt.Urc of liyc deer from helicopters. and 
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(I) a growing velvot m~lrket in UleROK. 

4.1.3 QlhcrFuttm:sCmltribuUng to IlldusU'~)IGrowth 

(a) Deer AdHpnlbmty(oFnrmhlg(Physjc~lO 

11lC capt.ured doer, though talhCt niglny nt. flrsl,conUnucd tOUlrlve il)thclt new eIlvlmnmem. }n tho 
fanned situation, over· their gi'Ow.itlg pell.od fronlspring 10 mld"Marclhdccr proved 10 be I110·m 
effidcnt'convcrtcrs of dry mtme.rtemeut t.httn ellher shc.eporhccfcattle. 111gb prices ft)r the sale 
of .progeny made live ctlpturea.lucmtivc ludustfy. Brocdi.hghind pricesrenched $3~O<JO in 1979, 
ca.~cd to around $1;200 in Ule carly 1980's; bcfm'Cpenking in 1985 ntaround S3.S00. 

Allhough most fanning lecitnologyhnd bc.cn dcvclopcdf1'Ollllrildjt.iOtml.rarmb~g. some new anlrnal 
husbandry mc,thods were dcvelopc{L As tho industry 'wtlsnew, this technology was implemented 
faster Ulllnitwouldhav(}t>cen in more U:adhfonat types of fanning. N'Qw deer ate nln11Udon an S()11 
types. Altlmugh the ilUHulcostof deer fencing nmI the dc\,·uloprncnlof specinllHUldHllg (u.;Uhiesis 
bight retums justify .thee)\~ndilute, 

(b) Proc(!ssJn.g F:acHH.ias 

13ccnusc deer were clus$ificd as game. the IlfOccssing of the shot fend deer cnrcasl\cshad t() be kept 
scpal'Utc fl~m mher .meats. Thcrcf(lI'C numcd deer rcquir\.~d scparuteslatlghtcnng phmls, so spechl! 
abattoirs were built aJungsidc feralpmcessing facilities. Th(~~e SllUdl cffkicnt plants ctUoyc.d relatively 
low lnbourc()s(s and good industrial relation.s 

KorcanctlU'epre.ncurs SCI up tile first velvet pl.'Occssing r~lcmtics in New Zc~d~trld in the lat.e 1970's. 
This commitment to the processing of velvet furtllcr incre~t"ied the demand for it. 

(<:) GovcfmtH!Ot Aid 

Deer industry gro\\tth was assisted also by tux incentives,. Entrepreneurs. along WItil other livestock 
fn.nners., could wlitc off the initial high capital costS of livestock and farm developmem against their 
income. 

Hind pdces fbU rapidly when the livestock tax incentives were withdrawn in 1986. Atlhc same time 
it WM announced that the fann development scheme \VllUld be phased out over the tlt~~.t few yean;. 
But in spite of tile high capital cos,l of deer fencing iUld h,U}(Uing facUities, the \\ ilhdrawul of these 
policies bad little impact on industry g.rowUl. 

4.2 INDUSTRY STRVCTURIt 

The structure of the industry is set Out in IZigure 4. There arc t\Hl principal Sl":to~ within the 
industry, the fanners nnd til!! processor/exporters. 1110 fanners· point of vic\\' is put forwnrd by tile 
Deer Fanners Association. \vhile tllc processors and cxponcl'S nrc rcprescnt(~d by the Deer Industl)' 
As~ocjation. 111cse groups boUt work {(lg.cther within the frmncwork of th(' Game Industry Board. 

4..2.1 N'Z Deer Farmers' Association 

1110 fanners' lx)dy! the New .Zcnland Deer Famlcrs A!ls()c.iation ("~ZDFA) curremly representing 
approximuU:ly 40% of deer farmers, is princIpaUy involved in polky issues, livestock n:$cnrch and 
funn.ing t.echnology. 

The NZDFA executive comprises of Six representatives elected by Illcmbers .. Huec ctlch from the 
North and SQUill Islands. There are also 30 branches throughout the country ttnd branch Presidents 
meet with lhe E~ccutivc l wice a year, 
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4.2.2 Occrllldustry AssociutitHl 

"rhe l)Qcr Indusffj' Association (DIA> •.. ~in .tt1nnlg{Ullut.i()U OrnH~Oamc Industry. AssoclmioIlnllu Lho 
Game l!:xportc.t1> (Jo.uucH« cun.'iist.~·of e~pot1crs,n:wncrsordccrslnu~htcringpmll1isi!.s(DSP) nmlat\m~ 
{);H~khl~h()Uses (GPlPs). AU f:mllcddccr for stde . for v~nisonc{)I1sumpdon, . must by l(IW. 1)C 
Slntlglmln.1d i.nOSV-;s. ~nlecurunsscs Jlrc'h~t\ lrtU\sfcITcdto ·o.pl:r s· forcutUllg.tnQ l'Ht(:knging. for 
O)lport. VelVet is 'also drlcdano pncked ut.g~unc pi\cking houses. 

Velvet processors f<lmlcd lbcVcJvctProccssnrs Assoc:intitUl (V1'A) in 1991, which htlS0tle 
reproscntnti\t¢on the Gnme Industry Board. 

ASSQm.eexporter:s {)wnbothDS1~~s and OPH's, there lS snme vcnlcul inte1lrtnlotl, which 1l1Uds to Ctlst 
snvlngs bUllis $!gmqntoftbc inuustry. Somcrntlonnlismi<lll of the industry look place In the andy 
19RO's when venisQn ind.usuy dlrt)Ughpt)t. fell lo.at'(lund 1.000 tonnes.. \Vith the Inrgo ih.ereRSQ in. 
venison slnughter :during Ule r991.1993peo.()d new pl.t>c~ssors cmcred the iildustry~ nnd cxlsting 
Pl'QC~SS:Ots incren.l)cd their il1!spcelivc cnpaeit.ics, 

4~l.3Gam(1lndustry IhHltd 

Duting {be .1910·s.thcOnme llxp{)f1 J\dvisOl)' emnmiucct SCI upbyc:&.pcmets. had actcdnsan 
advisol'ygroup to ~xpo.rtcrsor l~ame. In HJ81 lhcDecl' 1::~tmlel'S Association felt: greater <..x1mrol of 
tbe bldusuywus dcsinlble. It madc suhmissj(lflS ltlp;u'Unmemoutlining n dl1lft proposal for lhe 
establishment of nOtune Industry 13orurl. 'the ,objective WllS iO Cll~U1'C' co~()nlirltuion ~nd :co-opennion 
between indusltY seeto.n;. 

As ~* re~'1,dt. tlleOam~ Industry Board (.oU» was cstllbUshtjo under thcPrimilJyPmduc·ers M~rkc:Ung 
Act Regul~lionSt)r 1985. These rC1:,'Ulations werean~cude{l i.n 1991 to increase the number of pC(lplc. 
witb COtilmcrciat expertise O.fl the tx~:mt. 

'111C: ,(HB now comprls.es of tell nlomht~rs in all. fiNe from th(! N.Zl)r"A~ four from the f)lA. one of 
whom tcproscnt..,<; the VJ~A\ and one gO\1enuncnt mcmhc~ the ttovcnuncnt member Illusthll\H.1 
eomtrtcreial .cxpumsc. I)ctaUs of this represcntalion arc &ct OtH in FigUfC4. 
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111C 1unction uNhcGlBistou.~sl$t in ;lhcordQrlydevel~pmenlor the game iIld.Ustryand the .Qrderly· 
lllnfkctingofgumenndpn)cttlcL~·dttrlvcd fr<mlgnmc7

• . :Ili sltctive1y lnvolved .i nplicing. promotlol1 j 

Qisttibutiol),lfl!l setting ()fqunlitystnnd~'rdstu)d.mttrkct, rcscnn::h; ThcGUlis funded from levies on 
venl.SOn ;(md vtJlv~t. 111ese Jcylcs:Ut~ collcctcdtrol1tDSP·s{md fromOl'H's. 

tn 1990\ the cun inU{ut.cQ a farreaebingmtltkcUng strt\to!~y [{lr dccrptoductS. To hruldlc the 
implcmruun!lonundmonitorlngorUllsprojcct.lhcCe.J1'cnn .company.Ltd wus f()rmudin 199]. 'rho 
object.lvc 1s tOQ()ljtrol quality fl'om fllnll g\ltc thro.ugbto the end· consumer. PmuucL meeting the 
requited slamhmJs wUlearrycUherulu ·'CcTvcna8It nameor the *'7..cnl tl quality IlJurk. ':fhc, firslsttles 
.of vctJL~m under the u.cON·CJ);l1! namel.md ulAnl" brnndwcrc made in April of 1993 .. "CctvcnaH in 
Ule UnUccd Stntc;sand -'Zenl" in Gcnunnytmd Swit1.e:rlnud, 

1110 N¢wZctdand herd is tJlude up of the :following breeds, red 77%. wupiti/clk. 12%. fallow (jt'ii1 ~uld 
other S%. 

4.:tlRnngcof ()llfputs 

11lc fange of products produced wilhitlH1C New Zealand decr industryttrc shown in filJutc $, Apart 
frombreed.ing stock. the 1WO Hulin dc,cr indust.ry outputs are venison, the mem from swgs .und hinds~ 
and vtllvetthc tmUcr of dc.cr. The most importnnt co",pnlducts retrieved at the time of slutlgJnct aJ:c 
skins, tails, piz7Jcs.sincws aIidbltlod. Technology is bcingdcvclopcd for the recovery of Other 
glands andorg~ns for whIch thete arcrnnrkct.<;. 

Fi.gurc $; I)Em~ PRODUCTS 

All venison is further processed into a variety of CUlS, then pncked nnd exp.orted under company 
brands. It is shipped mostly to game imponers in the respective mark.cls. ':nlcrc is. little vertical 
intcgmtion of the industry UnCi the product. lcnv.cs New zealand. 

$ The C:ervoua mum; ooly op t' to vtati£tm. 

----------------------------------
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Anttreutti.tlg~ the vclvtltmu$l 'b¢eoolt:(tb~rorC'lt is frozen} xCJaining the mfixlmu.tl'l~mOUJl~ 01' blood. 
It is sofd ;~I.~nnlngredicnt (of'oriental tnQd.iCi1l('!S cithcr.in frozeo.f·ddcd ,()r powdcr·fomt.Aroumf 90% 
(If \te!yct is dried in. NcwZenlnnd~lnlnnlly.t11cSpe~bd drying fncUiUe~wcrc myncd~uldope.mted hy 
J{oreans,butitwa.s uPt J(mg pefQroollWrprlsfnS Nc.w 7.~~bmttcrsdtw~loped theJrown tc¢lmique:s~ 
Now New 7Arunntl \~clyctdr:)llOg technology iscoPStdcred:10 be runong}ltU1c most advauced in the 
world. A ,sntnllamOl)utoffurUlcrproee.ssed velvelis,cxpm;ted ,inslicod 1*l1dcupsule fOrth. Res~uroh 
isbehlgcnrrlcdptU; :into/tho !ulak.lngof velvctexlraClS. Inl1leneurfut,\lre pr()oosscd Yctv(:tis expected 
lObe .Q:\tailable rQrcx~tt in tills form. 

SOUle sklnsurec>;portcd inn wcU/5.1ue (uml butanitlcrcnsing.proportionure further processed into 
leaUle,r ~f(,(Ccitberi bci,ttgc;~p6rtcdas leather OJ'. ttJunuftlcturod tnW gnnnents. 

Ih N~wZeulnl1d ]esstban ten .co.,ptoduc!s nrerocovcred from deer nt iho timaof stuughum but· f)terc 
aremnrkCL't fot 'llJ) to thirty_ . Currently it lSU~c~)st, nnd . luck of speCial processing proocdun~~ dmt 
nu\ke '.rCQovol1f Qf Immyglnndsandorgnns unpronu~blo~Co .. products ;retrlevcd"treclUlCf dried In. New 
ZetiJand for eXpOrt Of shipped out In Ulcir taw fonn.t11ostly IO Asinnmarkets. 

4.3.2 I;Udustr~f Growthmld Current Stutus 

Brecd.in~ stock wcrcinldaUy sourced from rcralherds, :Uld imports (J[ supcti,or dce:r ItHdnly froUl 
EUrQpe. Unlike oversells C{luotriCSI , there was no restric(iuuon Ih~c CftplUrc bCCtlUSe deer wert 
considered to be: n noxious animnl. 

Hinds of up to t\l,fcnty eight ye.urs of !lge have pmouccd fawns. 'lite length of the hind reprodUction 
spun is compatablewith hQ~ses. tn the longer tcrnl., ~vhen hem numbers ro~lch an equilihrIum. hind 
culling and replacement is expected to st:lbiHsc ntamuHd twelve yea.rn or age. 

CummUy there is ,8 difference {~f opinlonbetwecu tile l)cet Industry Assoclattol1s~ (tIld Stttdsties NZ 
Ovcr dcer.numlx;:;rs .. After tw~ surveys tbe .Deer rmlusuy believes. lowl fanned deer num.hcts are 
considerably higherlhrut thcofflclruflgure" In lbis publication weare using UlCt)fflcinl Statistics NZ 
figun.1s., the most uJl to date ofwhichco\lcr the pcdod lathe 30th June 1992. 

Fmmthc issue of tile first licence in 1911t growUl in deer farming has becn ra r.i(} , On 30th June 
1992 th~re were over 5+100 deer r~lnns,. nnd fatmcd deer numbers rCtlcilcd 1,14 mtlUon .. Thisgmwth 
in. deer numbers, the resulting producHon of venison from bmh hinds and slugS. and the pttluuC'tion 
of velvet is shown in figure 6 . 

. Hindnumberspeakcd ln1991 ntnround 727.000bcforc falHng back to nnesHmutt~d 60!},(}fX) in J993. 
Slag numbers peaked .at ll.round 433.000 in 1992 and declined to nrmmd 34{),mX) in 1993. 

As shown in figllrC 6vcnisot) production grew steadily unol 1988 to rl,..i1ch 4.S00 tormes, declined in 
1989, Almost teach cd 6.000 tannes in 1990. then increased rupidly to reach the highest level so for 
ofZ2"OOOtonnes i.n 1993. 1110 pmduction increases n"r the 1991,1992 and 1993 June yeatS were 
80%; 55% and 60% tospcctivcly. 

ValvOl production grew from around 20 tonnes ill 19S{) to reach 450 tonnes in t 993. 'J1lCSC. dmmatk: 
increases have had n significant htlpacton tbe industry. 

--------------------------------------,---------------------------
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NU"Mnltft"s (tHin'.II) llaoPt~(::Tl'()N,(O~U's TUNNl.:S) 
iUO.~~~~~~~-~~--~~~,----~-----~------,,~gC 

4.3.3 Filclors Ilrivlng Growth 

\'VIlat al~ the facton:; whIch have driven tids ftipid.grt.l\!fth to June 1993? Industry growth tfmlUgh unm 
1989 was drlvcn by lhe relums fn'}tn btc~djng hinds, velvet production and t() n les'lcrc"tent venison 
productlGt1. 111C variadt,a" in these annum retUnl.<) 011 a PCI' sl~ck unit basis nrc ShOW11 in figure 7. 

Until 1900 Ule gross m~trgins per stack unit frorn deoCr brecdln,glfhli\hiug nlrm~ ~Uld vclvcting h(,~rds 
were highcrUlun those fromsheCPl lx~·eror d~lirying. A sunuuary tlf gms$ llUi.rg:ins C{'lf deer. sheep. 
bullbcef.and dairylng is sbown i.ll.n:PJy~ndix C RCt'l1n15 from vclveUilg Ctmllnucd 10 $tul)a!;s dairying 
umU ili¢ 1992193 season when vclvet prlc-cs fell ~.nd d.~liryhlg returns incrc:!scd dtam.alicaHy. 

FIOtnm ?~ mmn Ff\1~M1NO GROSS ·MARnJNS 
z.;omua! '!It'!urtlt ptt ~H,d; t'!l'\Ha:j 

After the deer. the next bcSlretums came from bull beef. Frc>n1 1991 1.0 1993 for t.he fif:{L time dccI' 
brccdincJfinishing retums feU below those for bun beef. 

Dynamics of Supply lInd Dcmamt lor Nfl'.' lA;alcmd Venison and \ 'elwt 17 



Until 199 t fowhinds oadbccn culIC(l um1 iilpottion of the breeding hcrdwnsagcing. 111i5 togcUlcr 
WlUl sbn.rp.ly declinIng breeding bind ytih.)cs. SJllrtcdahind cull, which escall1tcdas yonison pdccs fell. 
improved velvet tCIUnlSCIlCo.UNlgcd Ule build up of vclv~th)g hQrds. Aspticcswc3kem~d dmiug the 
t 991/92 and 1992193 sensons, henvicl' cUUhlg (If,XlOfcr producing Slugs t.ook p.h:lce" 

Tho hUl'acton theindustryoflhis hind and stag cull iscovercd ltlgrcUtcr deHtil in the next section 
~tlQcr Ule levelofsl.lpply rcsponse.H.Qwcvc.r,as a result of the J1cavy cllll~ deer Hum bers at 30 June 
1993 are estimated. l~) have rullen to nl'nund 950,000. 

i;)roduetion of VeniSOh+ltld velvc;tt for 1992193 3une yeur reached 22,200 {onnes or venison and 450 
lOlUlcsof vclvct~ 

4,,4 LEVEr.. OF SUPPLY RI~SP()NSJ~ 

111e level or supplyrcsp()hSeis delcnnincd by lbennmber of animals available: to prt)vide breclHllg 
hinds. vcrlisonalld velvet. The ftlctorsinfluenc:ing Urecding stock levels arc tile priccofbrct!dlng 
hinds. relative to their venison value, and the eompntutivc gross margin ootwccl1 deer 
hreeding/finishing operatjons compared ttl other livestock enterpn.scs. '111c mnin facLor detcnnining 
the growth of the stag herd is tile price of velvet. 

TIle number of deer availuhle for vcnisc)n production from citherlhc stog or hind herd is influenced 
by changes in breeding hind valuesl velvet prices. venIson returns ~U1d the relntivities of dlCSC retUnlS 
with those of oUler livestock ellterprises. 

As noted in Fi.gu.re {} .the deer numbers and production grnpb Ule rapid change in prices over the It);}} ~ 
1993 period rcsulledin sub~tnntjal iner(!tlscs in venison and velvet production, nnd a s.ignUl.cnm fall 
in livestock numbers. 

4.4.1 Growth ill Hind Numbers 

The hind herd which makes up about 65% of the lotal herd, grew by nhout 26% pn fmm 1981 to 
1990. While returns from. breeding were high, few hinds were shmgh\crcd, so [h(~ age ()f the 
breeding herd incrca.<;ed. The live s~llCSt vcni.son values and slaughter nHCS for hinds over the 1980 
to 1993 period ate shown in figure 8. 

Demand forbrecding hinds l;cpt prices above their venison va1uc through until 1991. Nominal (real) 
prices peaked in 1985 at o\'cr$3.S0() {$6.(00) per llcad. A slgnH1cunt nlH in the vcniZ\otl Schedule: 
price reduced industry confidence in 1991, and hind valu(,s rellto around their vcnisonrctunl. It W~lS 
this faU to thcirvenlson value that. cnuscd hind slmJg\1lcr to incrc,asc dr.unnticnHy, It grew fn,nn 7.(X)O 
hinds (30() tonnes) in Ulc19.89 June yc~tr, to peu).; at Just ovcr 224,OeX) hinds {9,O()O tonnl.'s} in the 
1993 June year. TIle 1992/93 increa.<;calonc \\'1\5 up 40%011 tile prcyious season. 

Apnn from the full in value and l.he aging of the breeding herd. this high hind Idll wns (iIiven u.lso 
by a loss or confidence in the industry after venison prices fell sharply duting the 1991/92 season. 

Dynamil.'J'oj SUPP~}' (ltuJ Demand jor NcH,·' Zealand \l(,'nisan ami l 'elvet 18 



FIGURa 8: WNlJ\;!At.UlSS &,. VENJSON PRO[)UC'fION 
&fld ·1!)9l;rritl~. 

A.'S the .gro\Vlh and reproductive.' rate of .(he deer hc.rd is dcpcndnnt on the tlVilihthUi. ty of hindst the 
hind herd t~ ex},'X!ctcd to continue tn grow S(l longns the live value oJ hinds is greater thtU their 
venison value. 

4.4.2 Stag Herd Growth 

The s~ag.herd growUlavc~Igcd aooul17W pa hef\vccn 19R6~1988. A~ velvet prices rocketed in 1989 ... 
1990 stag herd growth increased by mound 23%, pa to peak at aruund 435.(X){) in June 1992. 

FI0URE 9: $'rA.(J VELVET lllUCES & I'ROJ)PC'TION 

·$tfW jfll{"if,S {O()O'Sl 

)00 .. ..,,:1?~~;:··.r.'l': , •. ~,-'''~.--~_"_.~.'''''.,, ."~.,"""""-.'M·'·-·'-·'-"--"""·114 

19K6 

The main influence on stag herd g.f(lwfJl is the pr.icc of \'<.~h·cL A1!i hhtlWn carHer ~ross m~fginsftom 
\'elvcl operations were h.igher. cvcnUltm dairying Ulfough until lhe 1992/93 f'hCIll{Oft 

Unlike olher animals. swgs gmw vdrvct each year. and lhc quantity pmduc,cdincn.'!(J8~!\ anl1u~lny UI'lil 
they afC sht years of age. P:rovidcd they urc healthy. stags continue to produ.ce good lu.:l.td~ of '<cl\ct 
um:U at least ten )'cars of age. \Vhile the ageing of a st~lg improves velvet \\ccighL"i. it n~dut.:cs the 
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st~lgS atwlctivencss for venison proat_edan. 111 older SUlgS U1Q vcnist)l'l ·lCX!Ul'c is toogher nnd the 
fL'lvour is SlIOt1ger. 

As ctulbescenJnFigure,9, when volw~t prices lncro~scd.n\pidly ft'omS;l20 tt)$250/kgfot" A2gn~dc, 
v(!tlispnprodu.ced from this source relLHighcr \I~lvet pticcsrcsultcd in fnnl1crsrotuiniug tlddhional 
stags mM~I.orWllich were poor velvet prO(hlCers •. After low· prices fot two COtlsccutivese.tlSOJl.S, 
tanllers culIcdlX)()rerproducing stags. Asu result the stng kill incre~lsc,d by 80% in the 1992193 
senson. 

4.5 n};:1\IANDF()R N.E\VZEALAND nl~ER l>ROJ)UCTS 

In 1969 deer exports were worth .$2,75 mBUon. Since. Ulcn lotal dec:r pmduct eltports hnvc grown 
rapidly to ren¢h $'186 million for the H)t)3 June yenr. 111elrvalue by product f()J:' tile pelioo 198{)~93 
is sho\\'J1 in Figure lO. \VitIl Ole exc!~t)lion of 1990. venison is tI10 main comribumr toc;Xl)()lt camings 
andvclvet Ule next most hnpol1Ul1( product. In 1993 vcnison~xport~ were wotth $130 million. velvet 
$44.5 mfJUon~ skins and hides $10.5 tn.Hlion and Uvc exports $1.5 mIllion. 
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FIGURE 10: OnER IN[lUS1'RY R£'rUf<NS 
1986 ... 1993 
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Venison is sold t{) 39 countries in all ~ 16 \vithin r~umpc Hnd Scandinavia anu 23 other countries 
including the US and Japmt Velvet is sold to 9 countries wit.h Ule main markets tx:ing ({OK and 
Hong Kong~ 

\Vim around 98% of protluct being exported it is the retum~ from overseas markets thaI dlcull(: the 
prices received by deer fanners in New Zc_tland. These prices in lum rcOeCl the demand ror product 
by New ~alnnd exporters. 

From the New Zealand fa.nners· point of view demand for product is indicated by the weekly venison 
schedule price offered by exporters and Ole prlCflS paid for vclvet fH the velvet po()l~ held around the 
.country. 

DYI1(Unics of Supply and Demand for Neu.' il'altJfld Venison. and F£,lv{'( 
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As discussed previously in tile inlcmatiOllal section and illustmted in figure1}. demand for f\lf'W 

Zcciland's venison is from Europe, and velvet is mainly from Asia. 

As European demand for venison is highest during the OClobcr- l)eccmbcr hunting season NZ 
schedule prices are higher over the August~Octobcr period. They then gcncndJy taper otf ftom 
November through to April. as larger numbers of deer arc flnishcd nnd rcndy for slaughter. This 
mismatch of m1rket and production ScnSons. especially for chilled product~ duc to location is dirt1cult 
to overcome. As a result most of tIle "enison prodUCtion f.s shiPt)cd out in frozen fonn. 

Similarly Asian v.elvet consumption is hi.g.hest over the August to December. while Now Zealand 
production takes ploce from late October to C41rly Dcceulher. As it takes at least H month to dry velvet 
to 00 ready for export, only a s.maU portion of the new sCIl!';ons prodUction is ready [or shipment when 
ROK demand is at its highesL Around 90% of New Zealand velvet expOlts shown in figure 13, arc 
sold in dried fomt; of this amount only about 10% is sliced or processed fUl1hcr into capsule!;. 

Other factors affectiIlg the demand for venison and velvet arc slock levels and cmnpclition for the 
product among exporters. 

High stock levels wiUlin New Zcfllnnci reduce the availability of capital Ibr the purchase of new 
stocks. TIwsc stock levels also affect intcmalionnl demand as importers who arc able w nsscst; Nc\v 
Zealand stock levels put pressure on sellers wnming to roduce inventory levels. 
Apnrt from imcmatimwl market dClmmd, venison processing eap{lcHy has hnd an impact on dcnu\nd. 
espc(~iany from 1991, when fanncr confidence in the induSIE)' fen and tht' supply of stock for 
slaughter rose dramatically. Expon.crs responded Lo tilis 80% increase in supply by maintaining single 
shifts at deer slaughtering premises in an endeavour to control the quumitj of venison produced. tn 
some cases! companies were unilble (,0 increase capacity without additinnnl modification 10 chilling 
of processing facilities. 
As incrca.iicd stocks sold the fo1Jowing ~eason. companies incrcm;cd existing facilities to process larger 
numbers of deer. At the some time new cntnUllS entered U)c indw;ll)'. 

Capacity exceeded demand, $0 competition inc reused for stock, rmlintuining higher schedule prices 
find reducing company processing margins. Fitnncrs responded to the higher Qcrmmd by l:Hling l~H'gcr 

J)ynmnics of Supply altd Demand for New Z<.'o/clnd rcnison (llld \'t'l~·('t 21 



tlUlllOOrsof nnlruals,whiohin ,lumstemmcd llcrdgrowthQudresultcd hl}JtrgC SlOok.sQfvcolsotl. 
Those stocJ(shavchttdancgt~tiyeimp~tC(, on (Icmnml; . After .tllchlrgt!,JdU Now Zctd,tttlddccr nUUlbc.rs 
IHtYQi faUcnandprQcc.~slng ,capacityn.owcxcccds ·dcJmmd. 

4.6 I>lHCE 

As showuin the supply sccUon¥Browlhin vcnisonnndvcJvct production hm;bccnmsponsivc to 
Cbtltlgcsh1 Uterolativeproductpnccs*Figure 12,Showsnnnual vcniSOrle:xPOlts nndtllc tlVCrJgcretum 
perks fob, whn~ Figure 13's11ow$ retuOls forvclvclcxpons nndUIC: priccof A2 grm.lc velvet itl N.cw 
Zc~lt1nd. 
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Asl.1mned venIson production hcgmlio tllcc,arly 1980'::;.rctll pJiees fell as supply of venIson declined 
Ulcn trended upwards from 1983umU thc Chc.nlobyJ disaster in 1986. Figure 1A shows ;wernge 
ven.iso1l, export rotums •. ille schedule price offered by export.ers to nunlclli mirrors U1ovcmcn\sin 
exportmtums. The fall in 'Venison returns at the same liUle ns n ntH ill velvet Juices resulted ina 
significant stagkUl. 

FIGURE l4: YEN1S0N JrOn ANt) SCltI!L')ULll RETURNS 
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Ve}vof ptlccsimptovlng shn.tptydudng J11e 1988 .·~1990jleJi()O f(!suJtnd in U t'Jpidexpnnsiou of 
\~elVeliflghcrds, atldcmJscd v~nisonpnJ~untiolltQ fnll* . 1'his dc,clinllVI:111Souproducliou. led loa 
'Venisonpdcc~sc. In 1991 velvet [>liecs fcUsbnfJ11y~bl.tt vchfJ!tproduc,c.tS warcGtmte~,ctvitlgbigh~r 
returns: l:hWl ollJ~r nvest()tk\1,lltetpris~st· few vclvetillJ; SW,ij:s were culled. ·~feanw.hlleUlc hin(1 cull was 
iucrcn.~ing. 

'rhe . riSe in ·199()~ 1 venison ProduClionsaw ·ex,Jx>rt"voltunc. !trow 0)'60%. 1~his producdonspurt 
tnached exPQrtumrkctsut lhesame U.mens nnincrenscdpnstl.Suro.l)e~Ul cull,. causing 1991/92 VOHlson 
tctumst~ faU sbatpl~r. Vehn;tt ptk:esdccUucd further in 1992}93 after lncrottsed quundtiOs ClfRll!\simt 
vclvetcntere~ thcRQKmntkel.. This. Hl.ll. c(}uplcd with :tile lower 1991/92 schedules led mnny 
famlcrsto oxit lhe .industry •. 'l11e reh'Ulting .heavysto.g tmd hindkHl 1n 1992{93 saw vcrdson CXPOft.t) 
r~at:h 13,500 (onnes ... 'HOWC\'Cf, the egpecled fall jne~porttnnrkCI {)rices from incremn!d supply did 
mnooeur .. insu:md fob retumsrose. ThIs price lmprovcmetll was ~mributcd to the smaUcrquanUtles 
of ctlStEuropcan product sold into \¥CS1Clll l!ufOPC. 

1'he surgcin prodtlctj{m~ .c.spccially in ale Hl'St 'llnlf (If 1,993. h~\.~ resulted hi n build up of Ncw7..c:dnnu 
venison sto.cks. Imrxll1ets kno\vlcdgc 'Of tllc;;e la~g'e~toek levels; Cl1UpkJ wIth n downturn in 
Eutn,t)c¢UlCCO{lomic growth • .forc~d prices dtlli.'ln. As IIIl"t?Ult New :ze,aland schedule venis<'rt pticcs 
leU .agaln.ut the beginnlng of the 1993fM season. 

Insumtnaryconsistcllt deer il1du!{trygfOwthis dependant nn .re}!tivclj~ &tahlc pri<;:es.Pdc($\ ImWCVCI\ 
ttreresponsive tQsupply and damtmd fluctuations. \Vith c.onfidencc in a new ittduslry swinl~ing to 
g.rcntcrc).."U'cIU(!S thnn in more mature industries. greater p.ressuro appc:urs l() he pulan the $upply 
ralber thnn Ute demnnd (nelon;. 

In this s~ctlon.the concepU.ltu frJme\vork dealing with the domestic suppl)' ()f andc~~pmt d.emand for 
the main deer produCls (Venison and Velvet) am discussed. In order to do this;lhe model Yitrittblcs 
and data soutccs are idemlficd and defined first 111h"i~ fuUowcd by the di'icussiotl of supply and then 
demand relationships. 

The variables employed tnthe rooJel can be Ctncgoti~d into those which are explained bythctnodcl 
it.~elf (Endogenous vnri.nblc.~) and tbose variables which tun pre-determined and thus arc known as 
explanatory (Exogenous) v~trinbles (Appe.ndlx C; Tnblc 1. St"ctlons I and U). 

5.1.1 Endogcnou.s V:urlubles 

The main supply related endogenous varillb1cs used in this m.odel ~\rClhe deer number's (.hwcntory), 
boU} male (stags - KD5 & KYDS) and female (hinds .. KDH & KYI)lHf nod pr()du(~tion levels for 
venison (QTvt?:N) and velvet (QTVEL), They urc mainly sourced from tl10 Ocp~Ulll1Ctlt of Statistics 
Agricultural Census and other related series a.~ well as 1.110$0 ohUlincd from .lgc,ncic!-\ related to the 
Deer industry (Appendix D: TahIe It sccliml J). 

TIle deer inventory levels arc It\ thousands and the (lUtput l(~vels arc in tannes .of carcas~ weight. TIle 
schedule prices paid ftlf slag \teJliSOll (AP2 Sl.llg $ per Kg t nClof.GlB levy) and the velvet pool pJiccs. 
(A grade $ per Kg) paid to deer fanllCl'Sarc lhe main supply retated endogenous price vuriables used 
in the modeL . 

'rile endogenous v:arl~lbles related to venison demand are the export returns at .fbb level in the J1min 
export. markets (Ie Germany -NZRE1'O, S\vcacn .. NZRETS,ctcl. used a~ proxies (or WllOlcsutc 
venison relums,and the level of e~ports to lhcsc markets (ic Germany - NZEXPG, Sweden ~ 
NZBXPS, (ne). These arc sourced from the Department of StntisticsCKpmt sc.ncs ~U1d mInted datu 
(Ap{X!ndlx D: Table 1. St't;!.;(,' ! 1. 
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"rbe fobretums for yculson~\rciJ\ the.rospectivcQvc.rsc~ts cUlrcl1cics (le~Ocutch'Mnrk~J\lt)J1et~ lJS 
$) hlWhil~hl1n~y tltC sold per tmmcQf I>wduclweight nnd thecxpmt qunlltitics ~re l()nneSOJJ a 
produ~~tweighthtlSis~ ~nle CXP{)rt Vtllvct r¢WrilS (io KO~~., . VPRKOPund :JJongkong .. VPRHKPl ate 
nl50 ill thercspcclivc ovc.scnsenrrencill$ (ith \V~mnnd H:l{$) pCf,Kg Qr processctl prodtJCt. 

5~) .ZExQgcnous V~)rhtble$ 

1,:heulrtin exogenousvminbles rolate to h1!Venll pdce series In domestic usweU flsoversens mRtkeLs 
for venison tUldvclvct rclatedpr(1duClS. l~he price afbrccdinyhiuds (PHRH) in NZ $ per headau<i 
lileprie.e ·of bcef(PPIH.lamb (PL) uno IllUkfut(PDJ in NZ cents per Kg nro the relevant (lomeslic 
prices paid to Janners usud in tile modcl~lll)ngwilh th~ Prices PItta for Inputs (.Pf>U)R) ·by deer 
farmers (Appendix :0: :fnble 1. Section In. 
The wh.ofcsal~ beef prices in lhcovcrscas llHttkets rOt New 7~~llal1d venisoll (ic (lenlHmy ~ BPWX* 
Sweden .. S\VEBl)~elc)audU1Q V~lvet Cbeck price in Korcn(VCPRK,OJnre Ule pri.ccsin {)verse~tS 
clltre·tlcies which urec£.ogcnous to the 111l1del. New Zc:uluml vcnisonretum in olhermatkets u()t 
fJlodOlIcd separately (ie USAt As.in - NZRfgrRN) is ouothcl'cxogcnous vnriilhlc, 

OUlCrexogenous VtUillbJes urcrelated tt> venison and velvet Sloc.k can'yovcr lcvel~ in wnnes tmdRg 
respcc{ively~ venison processing capacit)! tttUisatloll f Consumer Pric.c lndic.cs (CPt) u.nd New Zt:1aIo,nd 
Dollar Ex.chaogc l~nt(!s (EXR) rot countries sucb ns OernU1Jlj'1 Sweden and USA. There ~lrc also two 
(binary) dummy vtlriablcs related to lheChemobylnul~lcax accident in 1986 (DVCH) and the German 
UniBcatioo 1n 1990 fDVEG) (AppeUdi.x.D: Table 1. Se.ction fn. 

5 .. 1. ... 1 Data Jl~ri()ds 

As the fanned deer industry ill New ZC:aland is relatively },oungt timeserlcs datu on supply nnd 
demand wa.s available only fot a restricted lime park)d. Deer numbers and sJa.ughlcr data as wen as 
the venison scbedule and velvet pool prices tor June yeurs were avuUable from aboUt 1980 only. 

The ·eXpQl1 returns llnd volumes for venison were av~\ili.lble for {\ fc\\' more years sUUtillg from 1977 
as there was some trade in feral venison during tile carHer period. Velvet export levels and retums 
were however~ av~tilable from 1983 only. 

5.2 ESTIMA TION OF SUPJll.lY Rf~l.rA"n()NSHJ1)S 

The nature and source elf vcnis(m llnd. velvet productkmiscovered jimt in this sccUOl1t followed hy 
the i.nventory relutionships tor deer stags (ind deer hinds. The supply behllviouraI equulit)l1s and St1Jll(! 
fixed ratios or relutionshipsare dJscussedl1cXl before a brief outline (If the nature of sUpply dynamics 
in deer ftmnjl1g~ 

5.2.1 Domestic Supply of Deer l>.roducts 

Venison, the meal l'mm deer. is plt)duccd from both deer Sbtgs and hinds. The volume of Wt.af venison 
output. is det.cnnincd by the number of ~Utgs andhi.nds slnughtcrcd. whkhrc~pi.~Clivcly produce 
varying amounts {If stag and hind venison available oneh year lor exports {Appendix D: 'rable 2. 
Section n. 
The main I~lct()l'f\; inl1uencing tile level (If dc.cr Slug and hind s.laughtct' m-e the Venis.oll and velvet 
price,s tmd the plit~e {)f'other pnsLond products such as lamb. beef Hnd ntHkfu( along with total adult 
deer slagb~Uld hinds available for s.luught.cr. The price of breeding hinds also influence the level ()f 

hind sla.ughter ~~s well ns the nUIllber of breeding hinds in the deer population. 

Velvet. the antlers which gl'()W ollll1ale deer. nn~ harvested tllmuulIy mainly froUl lldult Slags but. some 
spikers are ptod.u.c.cd by youugcrmnle dec 1'. The annual velvet hur\'e~t is thus dependent. on the 
inventory of both adult Slags and young nl(lle de(~r in the population (Appendix D: Tahle 2. 
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5.1.2 nOel" hlV(mt()fY Rclntlortships 

TIle5~ ,tti!nUonsbipsrepres(;~nl thechtUlN:CS in tOtal deer uumben; and COtlsist of yOtlt1g tlud ttdult SHlg5 
and hinds, 'rim le'~elor you.ntt(tmder .(me yc:~\.r ofage)mnle itnd fcmule deer lnthc popuhnkm the 
p~'evious seaSOll when udded to ,he opening bwen\l1r)~ (If adtdt stags undhtnds increase theel()~ln.g 
invemory. "rhC"lmnber of slugs und hinds shmghtered lmdtlledeHUJ(ll' ndull deer dutingUte season 
leud'to n dcclit1~in these numhcffi (Appcndlx I): Table 2. SeetioJlll). 

'rhe1;l~}Ninl~ Invcntm)1 of' y()ung dt~ors;tag und h.il1d depend {}fl thcmunh'~t 01 nl.\vns 'v:C~Ulcd dudng 
tht season less those die uHcr WCtUl1t\g.The fawns weullcd. in "'etullkdepend on the ttumhcr(l{' 
brecdinghtnds intl1e pvc\'iuus scn.SOtl times'h~ Inwns wC~llling mtt~. l;uwn~ wc~*nitl!! nUt.! 1/1. till.:' ratio 
or fawns bOnl\vbich su:rvh!~~at\V~auin8 cAppcmiix 1': T~lllh,~ 2. S~"clion n~. 

5 .• l,$ Spec1ficnt:ion ()f 8uPillli l~quuUous 

The supply equati(lnS represented in this d\!er model con~i'St m~lin110r three bdlilVHlUn\l cquaHtltlS and 
sc\"urtd fixed I'Ut10:'\ llf l'~lallOI1~htp'S. 

S.2JJ 

As noted befofC. thl' behavioural ettuulion" dl.'ul wlt,htht:' numhl'f nfhn.~"rlmf:! hind'l ( t(HDH'iltld the 
slau;ghterof deer stags ~SLDS.f ;u~d hind~ (SLDH)f'Cspccti\'cly. 'rhc~c c.qtmtion, rrpfl!\Cm the 
ag.gregate responses by the deer ftlnncrs In terms (If tm,jhrm sblughtt.~r andhn'{~dinp: dcch.ion' t(' 
eCOll011Hc signals such us product pric,'~ and the prlt'cs p~irl for inrm~ Ulil'd in dCCI lamult!!, PntdUttt~ 
ofimportam.e include tht}1ic frmn deer fi.mnlfllt a, \\e'na~ outputs from other pastnml a~uvltkt, ~ut:h 
as hUllll. beef unci d~lry mHkfat (Appcndtx 1): Tai)le 3. Section n. 

11u:brc~~ditlg hind numbers (KBDH) ~iI'C dClennincd h}' the I,wuUahklotal aduhhind~ Ul the prc\'iou~ 
se~u;on (Kr;Ht~ l.l ~uld tht' price vanahle:s of hnpt"lrtancc. They ute the re~tl price of hn:eding hindl:\ 
tRPB'R.H)wbkh rcprescn1sthc lev:elof dcnumd !()1' brccdinl! smtik·, ,f'Cill hc:ht~dtdt' pnee 01 ~Ulg \'cnisun 
< Rf/SVEN ) which indh::ales the (~xtc:m of d!:'malld fe)f venison. the price uf Vt~lYt~l innUNldJ\~ the~;ro!ii~ 
margin for velvet Opertllions (GMV} nnd the real pI'ice of heel' (RPPU1:rP). from an important 
allcmati:vt' paslt}ral ~lctivily; 

11lC stag sbrughter numhers (SLf.)S) nre d{~tcmlined hy the availabJe 10U\1 dduh ~H*!!S in tht prc\,j(;luS 
SC~l50n (Kf)St- l) and the price vmiables of bnpommcC', They Me .Ihe n:;d \,hl~dult.~ pIlei' of "tag 
venison (RI'SVEN), the real pool price ()f velvet (RPVEL> and the rt~al fmc!: uf hUllh. RPLPP. ,rnd 
beef rRPP13PP) from other pastoral (letivitil~5, 

'111C hma slauutllcr number~ rSLl)lU an: dClefU1U1cil hy the avatlahlc WHit adult hinJ\ (KDH.t·l ) in 
tlle previ{.)u~ hcason and otlcel:lg~ill the price ,ariitbh.~·1i; of imp.oI1",mt.'c. Tht'> an: tIll' reul j'lm:.(' of 
breeding hinds in the previous s,cason<RP13Rlh·l ), the real l'>cilcduh:pnc(' uJ SUl~ \cnil.inn (RPSVm"'h 
tmd the realplicc of mHkf(u (RPDl"P) (Appendn. f); Tilblc ~. St~';U(lI'l 1), 

5.2.3.2 Fixed Rntios and Relmion"'hip~ 

I)ue to Ule }·irnit~ttt(ms nf ncc(~ssary data to ffpr<'Ii.;:cnl. them m 1ftI.' (bfm of hdlavimmll (.'tlua1i{ms, the 
fa\\111ing nne fF\VR). the ratio of male:fcu1itte fawtl~ nHill HvlFI{,FFH) und the dfillh nne:"> fur Mag.s 
(f)IU)S), hinds (DRUH) and fawns (DRFW) were spccifl(~d ;lS nxcd nU.il"~ in the mndcl The ~hlughtel' 
weights ~f stags <S1. \VDS) and bi,nd~ rSL WIJfH as wen as tilt' vclvet. h4UVt'Sl \\c.lght", flOm uduh 
(PAVELWT) a.nd YOI,mg Stags fPYSPKWT) were also predetermined in this nwdcl. ()J1Ct'ugitin due 
10 thep(lucity of data to modellhe~e villiahtc!iI (Appendlx D:T\lhle 1. Secmm HI) 



5.2.A Nature uf SUm)lyDy.nnni.ics 

The dyntlnlics: ()f herd buUd \lP for Ne\v tAtthmd t)ccr .has been studiedcX:lensively (Snlldmy tUld 
Zwnrtt 1984). This slud.? ldentified tIle optimal slau~hlor a~c, of deer unde.rultonmtlve values of 
breeding. hinds us well ttS velvet and vcnlsontet:tm1St 'in urdu}' toumlcrstntld the luck of venison supply 
inUle cady 1980's. 

There is a delit.'11tc bulance belwe.en thelevt11 of venison nnd velvet rctUJ11S thntlcnd to herd build up 
nnd thoscwihkhrcsultin grcmcfvcnison and/or velvet production. J-U¥-hct velv~t, rcturnsuRuully lead 
to ft puHdu!, .()[ tll~ slag populo-lion to prodnce mnre veJvct~nd Hl ret.urn tcducc stag venison 
production •. Higher ve.tvct remrns nlsulcud to tl reduction.of hInd shlUghter and thus nnincJ"(:(lse .in 
breed.ing hind numbers. which in tumt~m\ble furtllrr Inci'ell.!ie of the stag poptli.ntitltl to ptoduc:c more 
\lclvet 

Ingher venison relLUn!4 cOll~·~rs.cly lend lt1 higherlevel~of stag slaughter and venison prouuctimt 11 
aisnresults in higher b.reeding hind rlumbern.whh,:h nllow j(Jf ~()mc hltrd buildup i.n. tum. Higher 
vnlu,*s received n.)( breeding hindslm\\,c\,ct', cnhnnceherd buildup much more dUClO the comhined 
itlcrcuse in bre.eding hind numbct'S as well as rcdut:tion in hind slaughter. 

5.3 ESl'IMATION OFOEMAND AND PltICE lll~LA'rtoNslUPS 

In tillS section. the c{)Ocepmal frameworn dcnHng vdth e)l,pt~rL demand and price lin};,lge relationships 
for the main deer products i~ outlined, In order to do thlS.thc retum.s for "".evlI' Zealand venisun in 
three distinc,t markets in the C{lnlincntal Humpc and tHe rc~peclivc export demand relaHonship!-I for 
venison are diF<cussed' fifliL This is f()lh:)\\'(.'d hv an nccountof the returns fot New Zealtmd velyet in 
{\VO Asian markels. The prlc,c HnhJlgc rdutionshi.ps bCI\\ccn ()\'ctse,lsrClum~ rot' vcni!o.oll nnd velvet 
and domestic scbedule and pool prices rec;peetivcl:'1 ~tfe discussed next. 

5.3.1 Venison Returns and r~xport Den.1~ltHl 

Tnt" matumutkct for NC'\\' .lgaltmd \'cni~(ln nt pfL~sem i~ the. L'tmtinemal Europe, !Vl0fC ~pcs;mcall}. 
countries such as Gcrmnny I Sweden. France und otJll~r European countries lake up !!H,}M of the n:'fli~on 
e~ports frortl NC\\I' Zealand, In thi~ model. {he OC'01Ult'\ and SWt,'dlsh venison nlttrket'\ ure nmd.cfled 
s,cparatelyalong whh the rest of Europe. Both the returns. tic NZIU~I'G, NZRETS and NZRETE, mu:1 
export demand He NZEXJilG. NZEX1'$ (tnti NZEXPEl f()f \'cnil\on in ca,h (If t:hl:st' three 11Ulrhcl\ klrc 
estimated in this model. 

-:rhekcy faCl(Ul; dcterolilling the f(}b l'CfUrnS fpf New l~aland venj~on in aH tftt, three cx.port m~trkel~ 
are the level of NC'\l/ 7..ealimd Vf.mt<;Ot1 cxpOrt~ fie NZnXPCI, NZEXPS and NZEXPE) nnd the fHicC 
ofbe!!f.(ie BPW'X. S\VPBP 1Uld ECUP) in thet.;e nu\rkeJ;';. Thc level ofcxpnns hun the~c fmukels ur~ 
influenced by th.e level or ttltal veniM)o ~Xp{lrts (!XZEXPTl and the \'cni"lnn renun ... U1 e,lch of llwsC;' 
trlark(!t,~ c()m.parccl t<) {he weigfUed ilverag<, returns {\\' A\,lRET, (Appcndi);. f}: T41bh~ ,~. SCI,,;Htul'~ n 
und nn. 

5.3.2 Velvef Returns in E:xport l\lurkets 

The majormtlrkcl,s {Of New Z..enbmd VC'lVCl in p .. csent (\f(' Ihe Repuhlic of Knrea (ROt() and 
H.ongkong. 111C fob returns for pr{1c(''il;lcd velvet, the rnain ltHnl of NC'\\, Zl~nhmd \it-IYel produced. are 
modelled foreadl of lhcl\c murkets. 

The 11lOS! important nlCt.or d .. ~tcnnjning velvet t'Ctum~ in the 1\(lrea.n nUifktH < VI)IU"OPJis Ule "ht;'~'J~ 
price seL annually by lheaiut.horihes in the ROK fVCPRKO}. The llonp,kon:g \'d\'ct r:Ctum~ tV l'IUU'PJ 
arc in tum hlflucHced by the returns in the ROK (Appendix D: Tabk' ~. Section 1\'). 



.5.3 .. 1 SpccifkUl1ou'of VcnlSol.lJU.ld. V ~l vctRc~11rn 'EqUiHitms 

The YC,nisolldamand equaUonsroptc,stHltCdhl thisdccrtfiOd~l. consist of (hrec C~pOttro.Lum 'ffild three 
export dcmandc:quations for tho Ul~ distinct ovcrscnsmarkct,i) idcnliritd tibovc" They are cslim;ll.ed 
in tho JogariUunic formulation: (Ap~ndlx D:'rtlblc3, Sections UnUdIIIJ. 

TIle vcnisonretumcquationsare modeHcdasn function of: bcefpriccs in therespcc,tivc llHlrkctsntl(J 
Ule :Icv.cl (Jf NcwZeal.alldcxport$ilHO tIlesc .nltltkcL~" ns New Zc~Uand imports fUtlkcup ,a· sigl1ificanl 
piltforth~~e nmtkclS. In Gemmny, the Chcnlobylcff{!cl: .during 1986;;88 Is used us anaddidomd 
(ourmny) variable, l~o.r th~Rcst·ot l!umpc, tom! e.onsumptionofminur meollYPc$ whiehiuclude 
vchisonisil,lso included a~nnexphU1atOl'y vatinble~ 

']110. velvetrctum c.quations for the twokcycxport.markctstlJ:ecmploycd In this modeL They are 
Simpler fonnulatiotls than (.1).0. \tenis{)n export cqu.iltions~ due to Ule paucilyof key daHl tn Ules.e Asian 
mm'kcts. 

5.3.4 SpccltiCl1t.iou ()fPrlt;e ,Linkuge l~CJUt.iotlshJps 

In order 10 provide Ole necessary link and the dynamics between Ule dClllUtld for :andllle supply of 
venison and vc.1vc;t; the 'prices paid to deer fanners for their products bave to bcntl1ttcQ to thcremrns: 
for these p.rodUCL~ in tIle respective export markets . (Appendix D: Table 3. Scc1ion IV). 

Thcprlceiinkagcrolationsbips rcJarcreal venison scbcdtlle prices (RPVENRL) in New7,..enland to 
the . weighted uvC!rnge (Ctums for venison (W ANZRl1"~) in aU the diffcmnt C'1;POrt markets. An 
additiounJoxplnmuo.ry wuinb]c. used in thIs pn.ce rclndonship is the level. of. venison procc.ssing 
cilpacllY lluJisation (VPRCAPUN)t measureda.~ the raHo of aClwd SHlg and hind decr ki'U to total 
potenllal processing.cnpacilY. 

FOr velvet'! Ule price linkage is bctweehlbe real vclveJ pool price pnJd (RPV,ELRL) to deer fnmlers 
and the prices received 'in the Korenn (VPRKOP) and Hongkcong (VPRHKP) export markets. In this 
price mi.ationship tile Jevel of velvet slock curry '{)vcr (VffLS·rCO) is used as tUl additional explanatory 
variable. 

S,,3.5D,ynnmics()f Venisoll Supply und f)cm~Uld 

10 summary. the dynamics of venison. supply re~p(}nses discussed before ,llong wiUllhe price linkages 
outlined above provide an ovefvic\\' of lhe nature oJ overall dynamics in veni.son and nlso velvet 
productlon. 

The level of New Zealand venisofl production and cxpon.c; determine (he returns for New Zc:ttland 
venison in the majoroversens markets due to their importtmcc in these mat'kcts. Thc~c individmt.l 
returns delcmlinc tile average venison export fC.tUfliS j which in tuminDu,cllce venison sdl(!dulc p.rices 
alongwiUlthe level ofproc.cssiug capacity ulUisntion.Dccrfa.rmcrs' responses totbcs(: venison prices 
lead to deer herd build .upnnd/oradditionnl aeer kUl which jncrcmm venison producHoll una also 
exports. This then iuHuences the level of export returns for venison und the cycle gets completed. 

5.4 DEER JvIOI)EL ESTI~lA"'ION ANO SH\1ULATION 

The system ofoohavlouraJ . equations identified in the deer rrlOdeJ conceptual framework (App'.!udi'x 
0; Table 3) were estimated by three stag.c lcG..(j(squares with instrumental vuriables. The slutisticai 
s.oftware package used for tllis cStim1ltion una subsequent bnsc simulation was the Time Sedes 
ProceSSQr rrSP) vctSlon 4.2 developed for micro computers by TSP Intcmalionnl. 

The supply (brcadinghlndsnnd sluughte.r) rehniol1ships and !lIe venison price linknge cquation were 
estimated in the line~lr for'lu .• The venison export returns mld venison CX.POll demnnd equations for the 

DYllamics of Supply and Del1:UUuJ/Of New 'leu/ami Venison (lnd l'elw.''t 2.1 



tllreetnntkclS'YeI:¢ estimated in nnlund JogttrlUlms., ThevelvctpticerclaUonships were .not csuIl1tlted 
:lspartQfthc simultancous cSystctn puc 1U thclrmcuffiive nn.tureiJtpnccdC'tcnub1lUh:UJ. 

SA:.1 SllpplyEquntit)IlS 

tr!he Utrc¢sqpply tclntcdcquntionscstimulCdiJ1\hcdcctrnodcl:providcd a.higblevelofcxlj lnmUo.ty 
power in lcnnsof adjustcdR2 vnlucs oflnom thtul O.90~ 'Mosttigbbhand. side vatiableshypOU1CSiscd 
asitnportrult in.¢xplttining the variabiHtyin:brecdiug biod numbers as well asdecr stag iU10' hind 
slaughtcrJevelswerofu.und to 00 iU1Ixmant nnd exhibited the ngllt signs. 
AUprlcevroinblcsinthe supplyrchucdcqunUonswcroJnroallcnns,wherc thcPrlcesPaid lndex for 
deer fnnn.s(P}':lIl)R) wns 1110 deHalor used {Appendix. D: Table 3, SecU,)]) U. 

The av~ihlblcopcnillg deer hinos wllrc. most important lndcterminillgboth. brc,adlng deethind 
numbers (O~621) nswcllasUle level or hind sltluglner (0.095). Thismsult sug~ests lhu{, when holdin~ 
all othervannblestltlbeirmcanlevclt about 62% oJ Uu.~ avanat)lehinds\v~re bred tnt the nvct({s,e,Md 
alxmt9;S% wctCslau&btered~Shnilnrly, about 58% o(a:vuHt\ble: deer s{'ngs werckilted ,,,then aU mher 
variableS' arc held o't Ulclr mean levels. 

These Jewels ho,wevert have n.UCllllltco witi. variations in both teal v¢lli~on and :vclvcll:>l'iecs nswcll 
as ~he real.priceofbrecding hinds and thereat pl'i.cc of products such tL')~cf. lt11l1b ~uld milkfnl frtHl1 
alternative pnstornlactlvities. Highet' prices.' for breeding hinds as wcl1~l~slUg v4!nI~Oll tUl1;l v<.+vct 
pri.ces\ have led to a .greater proportiOil. of avnilnblehlnos beiog bred.lligher beefpricc$ ho\veve.r. hlW'~ 
lead 10 a fewer hinds beIng bred. ~rhe ptlrnrnClcrs ~$;thnoted arc aU silulificant at least at. the 10% level 
ofconfidetlcc. Theoy~tnll equation isnlso statistically signilic,nnl 3.t Ole: trtf:r. level. 

In the smg slnughtcrequaUou.hlgher ten} vchct prices lead to less stag. slaughter, \\'hUc higher teal 
stng vcnisOll prl~sresult in more Sltl~ stauglucr as generaUy hypothesised. Higher rc~u lamb POt'Cs 
also appear 10 lend 10 higher stag kill, wltile lligher rcal beef prices lend to lower stag kUl. 'This 
suggestscompcUtio.n fQrrcsoun~es between deer and sheep l1cHvitybul p(lssibly smnecomplcmentnrl.1y 
in beef and deer funni.ng" 

In lbehind sIaugtu~t equntion. higher rcnlvclvclas well nslaggcd hreeding hind prices l~md to less 
hind slaugbter whHchigbcr mUkflu prices. ,mpenr to lead to higher hind kilt. These results nre 
consistent With the usual be.haviourin Ute ind.ustry. Higher velvet prices, lead 1.0 an 1l1CfeaSc In the stng 
po,pulatiQn which ennoccut lhmugb an increase in breeding hinds for whieh ,!llere ha.~ to he less hind 
kill. 111erosuH on milkfnt prices suggest some competition fot resources betwc.cn deer nnd dnit}' 
activities. 

5 .. 14.2 VeniSOllExportReturns I~qunUons 

j'hc three vcnisou cxpottrotums equ.at{uns reInlr 10 the Gcnnan. Swedish and other [~utopear) m~uket~, 
These returns were rt1ca~umd at th~ n:lb lcvcf.as the d(ltnCStiC whnlc~~\IC pri.(~ serie~ \vt~re not 
available. 111CY werealsocstimnred in .the flattlml log~lrithms. OvcmH these equ~uiuns d,) not c;\hibit 
Ole same high lC\Jolofcxplannlory pDWt!t asthe 5UPIJly side equations di~eusf\ed abnvc. The R2 vulues 
rango frolU 0.657 in . Germany to 0.852 jJl S\vedcn with Ibcrest or Eumr>e in bel\\~een at 0,797 
(Appendix D: Table 3. Section II). 

111cmain vnrlnblesemploycdin t.hcseoqu.atiOtlS were the wholesale pdc.cof beef in the t~spccU\'a 
nl'arkC1S,uscd as 11 measure of the lc\'clof demand for rod rncnt.~ over the his\oricru period. and the 
leveler NcwZ.eal.and \1crtisoncxports lmu these llHlrl{CUt An the beef pric.es all; welt itS No'w 7..etll:Uld 
ratums were in rcalltmnS (ic 1992 vnlues)*whcre the cPt for th.creslX!cti\rernarketS'wcre us.cd tiS 
the deflators. 

A binnry variable fur tile Ch~'nlobyl .nuclear fallout in the Oenuan nqUtltiOIlt the Iltggcd dependent 
variable in the Swedish equaUonand {utal glune meal. COll$llmplinn level i11 the RC51 (If Europe 



equation WI,!,rc 'u~dtlS(ldditiort:t1~spJru,lrttnry (Pre,"dctem1ined)vunabtcs.Ovcratl!aU lhrcccquullr.>tl.t; 
werestntisUealiy signtficlun 1111hu 19(t levcJofcmdldence. ' 

tn theGe.nmmund Swedish ~luatlons~hl1}her bc~fpriccs lend to 'blg11ctvcnison returns ~uld 'hitthct 
New 7Aalnnd v¢J1tsnne~p:)J1S1oad ,(:0 It)we,f\tcnls(lU rotu:ms. These results,ureeclusistctnwlth ;a~prlo1 
l~~')Othcsis, ofmaJ'k~t l)ebavlonf. ''1110 l~cstor. tlurope, equation ttlSQ ilnpltedhighcr \tGu!.sontetum" 
when ,oo~rpnc4Swe:rehigb~J't but hlSbc.r venison l"cturtlscvcn when: New 'Zenland,volliS(mC'~port: 
tevelSltitQ this ,ti1tttkel were hIgher. AU these pnrltttlcl¢restimntes wems.igniii,cant at leaStal the 10% 
level uf,conJ'idence. 

"hel:dtl~vatinhle forChcmobyl had {tllc.gntiv~ impnct on venIson J'CUlfnS illlhc·OemuUlmarkct 
as hypnthcsls!lu, ~nle level oftolai S~UllClnCnt C{ut.~llmption 1n the H;cSl (If J3Uft1pe at~had n negative 
tcladollSblJ)to v~nisntlrclums in this nuui~et. 

5~4~'1 V'tmiS<Hl. 'Export t)qnmnd l::qunUons 

111C'Utree export demandc(l~atiOt1g nhm relate to me three matkc-tsasnbtweand have identical 
s:poeH1c.aHon. The level. "V lOtal ycuisonexp.;lrlS frum New l.etd{lnd and the r~nio of \'Cnisofllt!tum.s 
in tllcmsfW£t1vnuutrketsinrelatioI1 tnwei!~htedaverage venison C>~P()!1 rcturrtR,in 'iU market's were 
used nsexplimtU:ory variables, TI)esc C(iluaHons w~rc also eSlitllu.te:d in ml1und logarithms. Alllhrc,(' 
c.qmnionscxbibited a hi~h dr:greeof expianattlry ptJwcfwilh R2 values ranglng Imt\\'CCll OJ01 
(Swcdcnland (1956 (Ocnmuty) \\lith Rest of .Eu.mpc nt 0.938 (Appendix D: Table 3. Secti()l1 Ill). 

1.11f! leveJ of lot.al New1"c~lInnd velli~t)Jlctp<)rts had a tx)shlve impnct on the lcvclofcxporl~ into the 
individual ycnison:nutrkcts modelled and aU relutcnpal'umctcrn were significant at the 111f" level of 
confidcnce. 'lite tl!lati'Vc ,returns variable had a positive !\ign in tileOetnuUl and the Rest ofn,utopt! 
export denHmd equ(tli<)rls a.sexpected but a negative sign in the Swedish eqtHuiou.. 'Dds is IXlssibly 
lhcrofiecHop·of the nature of venison being shipped 10 Sweden vis a vis OcmuU1Y as wen as the Rest 
.ofE.uropc (ieFrrolcc~ S\vitz~rland etc). 

S~4A VenisonPricct .. inknge EquuHon 

This equ.allon provides. tJle Unkll!~c between venison CXPC;)tl rctUtl1S mlll the dnmc<;li';.: ·~t:nisl..m schedule 
prices, 11 Is t.herefore. critIcal in identifying the dymunics between c:xpon dt'mand as weB as returns 
and domestic sln.ught!!r atld yenison supply responsc~ (Appendix 0: Table 3. Section IV). 

Tho equation relates real venlson schedule priccs with real weight.ed average cxpon mtums and 
domestic venison processing capacit}~ ULUiMuion. 11 had a high degree of cxplamttol'Y power with till 
adju.sted R2 vah.lc of 0.968 and aU panlnlctcrs were significant at the } % level of conLdencc. 

The results suggest that. when the impact of veflisoll processing capacity uti1i!omlion is !lot lakcninto 
account. alxlUt. 51 % of the wcighteda\'crugl~ CXp.1rt rclUrtll'i arc p~\id 10 funners in lcnns of ret\l 
venison schedule prices. Vellison Processing C~lIxlcity utilisation. \vhich increases with additiom\! 
a\milahlc kill. bas a negtuive impact on the Ycnit;(Jn schedule prices as hypothesised. 
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the v:alidalion results iut (llec,st1.lll.t;Uco Sim\IIUlllU()US deer lUodGJro!tllionships nre sllmlll'Hi:icd in Htl1te 
5. These nrc 'b,\s.cd on Ule Actfhproccuure in rsp nndurt~compndsons or base simuhlUon results for 
the 19S1.,1993pedod \Vial the Uctl~!_h_is_to_ri_c_nl_d_a_l{l_. ' ______ ....-__ , 

'rABLE 5: . VA1 .. IDATJ.oN()1~1)t~ER SUPgLY AND 1,)f5MAND 1v10J)£1., 

J~NDa(j~"{OUs 
VARIAUU:;:S 

J VUNISON 
EXPOR'fRET( m.NS 

a GemuUljP 
b Swc:d~n 
cRest of Eutolle 

H VENISON 
EXPORT r:ll:M·ANt) 

a Oennnny 
h Sweden 
c Rest of ,Europe 

nrSUPPLY 

a BrecdingH inds 
b Slag Slaughter 
cHino Slaughter 

V PRICE LINKAGE 

a Venison 

COR,RBLATJON RJ!ON COl~t'l: 
COl~FFICIE?\V}:' ACT VS PRr~l) 

{),1;~1 

O.SO:a 
0..60;1 

0,995 
0.952 
0.987 

0,975 
0.917 
0.902 

O.R21 

0.858 
0.953 
(1812 

O.9S() 
0.629 
1.226 

0.972 
0.891 
IJ}~6 

1.034 

THEILS 
COEl::t: 

O.()16 
0,127 
O.HB 

0.034 
0.225 
O.(l9{} 

(tOSS 
0.134 
0..205 

(;:smart DUB 
:1"0 t~t~ 

(l.n02 
0.'005 
(),OO6 

nxno 
O,()4·3 
n.o:i1 

n.002 
o.On2 
(LOOl 

The statistictd trleat-,ut~:S reponed itt this wblc arc the Corrci<ltion Co·cffiden1 (CORJ~ 1 and {,he 
Regt'cssion Co .. cfficiem (RE,OR) of actual~ on prcJiclC(L Also included arc the Theirs Inequality Co
efficient and Ule El1tlf due to Bias in estimation. 

'I11C; CORR mea~ureglhe degree of parallel clH1Ilgcs in a~tuill rind pl'cdktcd ('fl'stimatcd \'aiu~s. \vhilc 
REGR measures the extent to which the two SCf.!S coinckk together. In both ca~t~S, a value dOlicr to 
ol1e i:, most prefe.rred and the value for RhGR can be greater thun one. Other two m,·a.~ure!\ illi,' all 
indication of systemmk bias and consistent under or (iVCr csti0131ion of cndogcnOlI~ vari.ahles, A lower 
vnlue is preferred in bothca~es. 

5.S,l Venison ls.xport. Returns 

In the case of vcnisollcxpOIt retum~. I.hccorrelatinIl co-efficient bt.~twcen at:'tu.al and Iitlcd wllut's is. 
not too high ranging bet~"Cen. 0.603 (Refit of Europe) tltld (1802 {Sweden} with Gct1~any at 0,737. The 
rcg.mssion (!o-cffici.clUS howeverl arc higher and range between n.R 12 (Rest of Europe) mtd 0.953 
(Sweden) with GCr1:lHmy onc~ again in between at 0.858 (HlbJc S). 

Thcmc.asures of biasindlcatc that the Gennan export rcmm relationshIp is lhe bc-Sl \vith the lowest 
error due to bhlfi and Thuil's InequaHl) C(H~Jncicm. These v~lluc~ arc rehu!vcly greater in the cas{I' of 
Sweden as well as the Rest of Europe. hut atc still not (ot) high. 

-----,-,----



'These results .sW.~gcst (bat the lTIodCllsablet() trilck the vndability in VenlS(ltlCXpOn returns 
rcnsonnblyweH; p~U1ictiJatlyin thccusc ,of SwedcllnndOermany. Rest of 'ElU:OPC being mndeup (If 
a . .group ofsome\vh~lt diverse markets fm' vcnisOil. the rcsuHsure not as good. 

5.5.2. V~nis(mExpnrt DQm~md 

Overall, tht) rc,sultsofmodd validation fo.-venison cxportdcmund t'elnUonships ~trc mixcd. CorrclnULm 
co~emcient~ of actmd on liUed values nrc quit~ high r above (),950 for aU threcmarkcts. The regresi¥i{ltl 
eo"cf11cients ho\\'(!\'cr~ varYOOlwcen 0.629 (Sweden) (lud 1.225 (Rest of Europe) \\lith Clennal1}, closer 
to one at 0.956. The men})utes t)f bins are t\ls~) Ul(~ I()wcst til lhe case or the Cierman nUlrket, but are 
sonlc:what greater 1111he cHscof the othor two mnl'kcts(tuhlt; 5). 

11u~se results, suggest that the abtUty, of the model to dc&\:rihe CXPOlt dcnrand changes in the mnre 
importuntGerman l1l~lrkct is good. This is however. i~ not Lhe case for the developin!! Sweui5:h nod 
the Rest of .Eun)pennnHukets Widl some over and under ($timnUon respectively, 

5.5.3 Supply Relationsbips 

The three suppIy rcialc,.d equations Ullpc(lt to track the (termu dttHl vcry welL. All the C()t1'el~lti()n co" 
cfficiems are ahove (},900 aI. I the re~te5Stm'l (~().cmci.cm~ mnp~~ frolll n.H97! SHit! slau!!htcn to 1 J)8C, 
(Hind s):;lughter). with Btccdioi; hind nunlhcl'S, being the hest (11 0.972. The h:vclof systemutic hias 
in these relationships is also very minimal and is lc~$> than thoSl.! fllf the c\pon rct,urn,s and CXpOtt 
dem~md c{luation., discussed above (tahle 5). 

111cre appeal'S to be some slight over estinultion of sHt!! slaugillcr and under c~Hm\ttion of hind 
sln\18hler~ based ()I) these results f()t lhe 1981··93 period, It is impt1J'tiU11 to notc that there had be.en 
some dr&matic dumges in the level nnd mix of stag and hind s;!aught.er, pttrticularil' !-'incc 1991. 

5.5A VenisotlPricc Linkage Hchttionship 

Tbjskcy equmion 4~xhibil~ very go()d t.rdcking abiHty ofrenl Vt"nison s~hcdut(' prices. tlt'f"tC'\l fm 
reast1nably high correliltioll ({).R21) and rcgrc!-rsion (1.O~4) l~o·enkien!s whh.:'h art' d(l~;{'r to on~. The 
l('vciof error due ttl bia~ is also reasoO(lbly low' in relation to ()til{'}' relati(m~lllp~ estilmneJ in thl!!. 
model ~l!\ weU tl~ in absolute terms (table $. 

6.0St:~tMARY ANn CONCLeSIONS 

Over the last 4~5 }flll'S. the level of undcrstandin~ of the worldllg~ of thc!\'cw Zcnhmd d.~t"rindul;,try 
at the .Millislty of Agriculture has been gret\tly cnhtmccd. Tlu!\ haj., ht~c:n poss.ih.k mmnly due to home 
vety tlsefulwoik Ciin1cd out tn g(ithcnni~ the nCCCs5.ilry data and estimilHnt ('("mt' 01 the dCflutn.J nnd 
supply relationships f()f venison and vclvet \\i.lhin the spn!t'tdshcct hmnC\\'(H'k, 

The nnmn;: of the dynami<;; ... involved in both lhcsupply n'!":fmtlscs df d('('r f~lrm.(".t'~ a\ \\en {t\th(> 
nature or prke dC1Cl1ninution for New 7..caland veni.son and, civel in O\'l~rsca~ marhch 'Ut:gc\tcd the 
need for a more rigoruus tlpproadllt.) thIs analp;'l!'. 

1n lhi~ pnperwe htwc attempted to develop a concepl.ual IramCV"tH'k \'\1\It.:11 t'("present) thcdynamh;\ 
of supply :md demand fot' Nc\v Zealand venison and velvet This is required in order to dcvdnp an 
C>t:(''m('}metrk model and estimat.e these relationship~ andsimuli:il.~ the rcsult:\ tn a l'-lstCI1lS tunnul,tH(WL 

This paper initially pro\ildcs R vcry detail hackgrt1\md on lhe deer induMT) i.n~c\v Zealand a~ , ... en 
ns r11 the hnemmtonal aremL The infmmat.ion on the f~~('tof\ contributing h'l t.he gn)\\'.t.h oJ the' Nev. 
Zealand decr tlldu~try in tenns of deer numbers and those laCltlfSWhkh ~urremly determtne the 
s.upply dc-cis:ion!'> of deer f;:ull;n~r~ in terll'll-. of venison and \elvet output. arc \CT) impOI1;\ot hll H g;\''tod 
undctslancHn!1 of the dynamics invo \cd. 



'fheinRHllHltiotl 011 the world decr sceneprovh.lc,s u pO'rspe~tiv¢ nn tho sile find: imporntntc of the 
NewZOnlum:l industry with respect to deer numb~rs'.llroductlon andcxpon levels. This i~ ntso 
inn:)(lttnnt toundpI'Stand the \vay in which lIlt! {"'turns nndc~~tt demnnd fot New?..cu}(Uld venison 
nml velvut (Ire dettlrlllined in oversea.s mat'k~ts. 

Tbe work reported ill this p,lpet .n::prescots progtt~s~ tmtd.\!: sa ftu' witb .rcRpect to model dc\!el()pmem~ 
simulntinn Hud "aU dation. l~rther model tefinc.ment and fbrecast shnuhutonSwiU beeolTied oul In 
Ule nent future in conjunction with \vider industry cnl1sulr,aUoll. 

The estimated modelanu bn~e shnuladon results repnrtcdin. lhis. p"per suggc~t n re-:lst)t)nble tthilHy 
U.1 trnckcbangesln the industry with respcc.t ttl: the earlier emplHtsit; on herd budd Ul) and more t'C'cent 
increnses in venison: and velvelprodncU{)n, ~rhereMe however.tU'(.w; for impruvctllt.mts in mode) 
spccificntlon as well U~ the 11ullireandqun:UtjJ of t1:.\ta u~ed in this mOIkI. Tht~ pt:~'iml of reliable Incid 
as weUns ovcrsctts market d\ilnavnUt~bUity vmiC8 wah the type- of activit)· wHhin the dceritldu8try 
(ie venison and velvet), but i$ Umil('d in general. 
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Appendix. n: 

Population 

Area 

o ECD·:rotru 
QECI) .. E.ufOpc 
\VcstGennnny 
Be1slum 
Dettrnatl< 
NcthctltU.lds 
n:tl~l 
'France 
Norway 
Sweden 
Switzerland 
USA 
Japan 
South Korea 
Tniw.31l 

'OECDlv1~ltConsu.mptlotl .. 1991 
K!J;jQlcnd 

1vh:\al Consumption 

(millions) Tc.unl necf l?oulU'y 

840 89 27 24 
436 83 20 16 
70 98 21 12 
10 1M 22 i7 
'$ lOS 19 12 

15 89 22 19 
58 88 26 23 
57 no 30 22 
4 55 19 5 
9 61 17 () 

7 83 26 11 
253 120 44 42 
124 44 9 14 
43 29 5 16 
20 60 2 34 

Pork 

30 
34 
56 
49 
6$ 
44 
38 
37 
20 
31 
39 
29 
17 
5 

23 
~~ 

Source - QEeD Meat Balunces 
~ Pacific Rim '" AgrlcuHufe tlnd Trade Report. USDA 

Other 

lA 
2.2-
1.5 
,2.8 
0.6 
0.2 
3.9 
5,7 
2.6 
2.5 
1.S 
1.0 
0,0 



Appendix C: 

Gt<)SS ~targinslfPctStotk Unit) 
,,~-.-,-~- ---,--,,- -'-------~- "- .--.---,,-~,"-,- -"--~'-,-~,~-".----- -~'-~'-~'-~~---"'-'---- ~-- .-.- ---~---------'-,---------~-----.---. --------'"'-~----------
YEAR UR&EOINGf 

FlNlSlnNG 

DEER 

FINISHING 
ONL);1'9 

O':BIEl{ 

VELVET nULL BFZEF 
20 monthllJ 30 IllonthU 

____ ,-M.-,-_,_. ___ ~_~ ___ '"_ "~_~ ___ ~ __ •. ~_~,'< _____ .,'_ ,_._ ••• ____ ~_ •• _~ __ '_~ •• _M_. _ .. _,,'", ___ < __ -.---~-. >< •• - __ ~~ __________ ~ ---___ -. ___ ~ __ """ ... ~ ___ -

1988 lOS 9) 151 71 59 

1989 85 t07 211 68 59 

1990 65 96 119 69 51 

1991 44 37 193 72 52 

1992 14 17 84- (14 43 

I99:i 49 83 64 52 lS 

1994 52l ! 75 St 

q- Rt'lum tiepcn.~on -Jfj pn~ paId t.~t w{'amm 

;~ Puttha~~ "'~;Uler-~ 

Ptm;ha.'fes l~ moolb rAlU" 

'1 ,\nUCJp4tmg $bi)Uikg \P''! Vemt •. ;< f.!11'-'" 
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SHEEP 

71 

29 

34 

36 

29 

38 

"
" . 

DAIRYING 

il 

61 

82 

100 

74 

75-

109 



AJ>.pnNDIXO .. I)~IiR;t\1PI?I~1"VARIAlnX!S ANI~. nS~rll\1'~'l·HE)RHI;.A~rIO!NSln1.?S, 

'l~Antlil : .. Nl!\V 'ZijALAND l)Hl!Rl\,tOljEL 'VA1?lAnLl~S 1~IS11N() 

1 

A 

EN-DOOENOVS .. VARIArn.J~S 

ltlvelltt1!l <000'5) 

a 

C 

1 

2 

:; 

4 

5 

6 

7 

8 

2 

3 

4 

5 

6 

Total Deer Nunlber (1<D) 

TQt.nl Deer Hinds (KOHl 

ToutlDeerStngs (}{OS) 

¥oungDeet I:Hnds (KVI).ro 

Young Deer Stags (KYDS) 

llrecdiug Hind Ntul1bl.?rs (K13D1-1) 

Stug Slaughte,r NtHllbers (SLOS) 

Hind Sh:mgbter Numbers (51....1)1'1) 

Outputs (Tonnes .. Carcass\Ve:ightl 

Qmmtity of Total VeniF:on (Q1'VN) 

Quantity of Stag Venisoll (QSVEN) 

Quantity of Hind Venison (QHV1~N) 

Quantity of 'rtna,1 Veh'ct (Q'rVH1,,) 

Quanlit>~ of Adult Velvet (QA VEL,) 

Quantity of Young Velvet (QYVHL,) 

R~tum~ 

Venison Returns ~aennan .t\;1n.rket (NZRET(i) , (D,M{n.mne) 

2 Venis()n lteturns • S\vedi~h ~larket fNZRETS) . (KRtronne) 

3 Venison l~etums .. Other European lvlarkets <NZRr::TE) • (US $(fonue) 

4 Stug Venison Schedule Price (PSVHN) • (NZ S/Kg) 

$ Hind Ven.ison Schedule Price (PIIVEN) ,. NZ SIKg 

6 Velvet Pool Price [PVHL,) .. (~Z $fKg) 

7 Processed Velvet Price ~ Korea rVPRKOP) ~. nVAN/Kg) 

8 Pt'ocessed Vef.vet Price, .. l'IongKong (VP:fUIKP) .. (11.1< $/Kg) 

D }3.xpons (ronnes ~ Product \Veight) 

NZ Venison Exports" GerIllan .~:1arkct <NZEXP(J) 4 Q\VT 

2 NZ Venison J~xpons .. Swedish ~1arkct CNZEXPS) -4 S\Vr 



3 NZ Vellison l!xptlJ1S \<. O{hct :EuropcMarket (NZI!Xl'Jl) -7 I!)VT 

4: NZ Venison .Expnrt.s ,. Tout} 'l't1utktn (NZEXPT) 

n EXOOSNOUS VARIABLES 

A Prices 

.. New Zealand ... 

1 Price of Breeding Hinds (r~BRrn (NZ $/1ID) 

2 Price of Prime Ueef(PPB) .. (¢/Kg) 

3Prlcc of ,Lamb (p.L.) .. (¢lKt~) 

4 Pticeof h'Ulkfat (PD) .. (¢IKg) 

... Overseas .. 

5 Beef Price., Gertmmy (BP\VX) -(Dl\1{fonnc) 

6 Beef Price " S\\'eden (S\VEIlP) '" O<Rfronnc) 

7 Beef Price .. l~urc)pc rt~CBP) * US s(ronne) 

8 Velvet Check Price - Korea (VCPRKO) .. (\VAN/Kg) 

9 NZ Ve:oison Return ., RO\V(NZRE~111N) .. (US $ffmme) 

B ()lher 

Venison Stock Carry Over (\lENSeO) .. Oonne) 

2 Velvet Stock C~irry Over (VELS"rCO) .. (Kg) 

3 Venison Processing Capacity Utilisation (VPRCAPUN) 

4 Dummy Variable ~ Chenmbyl (DVCru 

5 Dummy Variable - EZist German l)nificntiou (DVEG) 

6 C(1)surner Price Index .. Genmmy (Ol~CPl) 

7 Consumer Price Index .. Sweden (SWep1) 

8 Consumer Price Index .. US (USCP!) 

9 Consumer Price Index .. NZ (NZCPJ) 

10 Exchang~ RUle - Germany (O~1EXR) 

11 Exchange Rtue .. Sweuen (KREXR) 

12 Exchnngc Rate ~. US (US1SXR) 

13 Prices Paid .index ~Deer (PP:fDR) 

Dynamics a/Supply and O(!Itl(lud for New 7.ealfltld Vrnisrw (Inti Vclvet 



HI I:;IXl!f)/VARIAHLERt\1~IQS{I~N:OqENqtJSl 

1 FnwnlngRntc ,(l~VR) 

2 Mnle (.t\1FR)1l1etflttle(l~FlnFa\l;',llsRati,o 

3 De,uth 'R,~He,s .. Stngs{llROS) 

4 J)euthRntes -Hinds{})IUYH) 

5 Death Rates .. 'Fawns (I)Rl;;\V) 

6 Slnughte.r\Velghls .. Slags (Sl .. \VDS) 

7 Slnughter\Velgbt5 .. Hiuds (SL\VDH) 

8 Vervet \VCtghts ..,Adults (PAVEt.\VT) 

9 Spiker \Veig,hts - Young CPYSPK\\rf) 

lJynomics oj Supply tJnd Demond!!" New Zealand Vcni:mn andVclvt'!l 39 



APPENDIX. D: .(Cotltd) 

NEVv.ZBALAND,oEER iv10DELPROljUCTfON AND INVBN~r()RY 
RHLA"l'lONSHIPS 

1 PRODUCTiON R:ELA~nQNSFUf>S 

a Quantity of Stag Venison 

QSVBNt ;:: Sl ... DS t * SL\VDS 

b Quantity ·ol .Hlud Venison 

QHVEN. ;:: SLDH t * SL\VDH 

c Quantity of'rOtal \1ft: Ii son 

ctrvEN. :; QSV£SN, + QHVEN. 

d QutUltity of Adult Velvet 

QAVEI""t = KOS, * PAVEL'VT 

e Quantity of Young Velvet 

QYVEL, 1;: KYDS. * PYSJ'KWT 

f Quantity of Tot~d Velvet 

QTVE1"'l =QAVELt + QYVELt 

1I IXVEN1·0RY RELATIONSHH;,S 

a Toml !)eer Stags 

K!)SI == KDSI1 + KYDS •• ~ SLDS. * DRDB ~. KDSa1 

b Total Deer Hinds 

RDB .• = KDli t 1 + KYI)H11 ~ SLDHt ·DHDH * KDHfl 

c Young Deer Stags 

KYDS, = ~1Fr( * FW', . DRF\V * i\!1FR * p·\Vt 

d Young Deer Hinds 

KYDHf =F'PR * P\Vt 'c DRF\V * f:tFR *' F\Vt 

e Fawns \Veaned 

1:.7\V1 =PWR * KBDHt .1 



At'{lENDfX 0 (Comd) 

TABLa 3; NE\V ZEALAND DlSERMODEL Br~HA VI0URAL EQlJA110NS 

SUPPLY R!;L.A 110NSHIPS (191S1~ !9QJ) 

a BREEDING HIND Nl)?\1J3ERS 

KBDHt ::: -40,0 

h STAG SLAUGlrn:iH NUMBERS 

SLDSt 
::;: 2.041 

{; HIND SLAt:GH1"ER Nl~!>.tBF.RS 

StJ)H, qn 

+ 

4-

4-

+ 

+ 

O.ft2 t KJ)H{. H 
(&. T14~"~} , 

0581*pSf(~' 
0.13(, I 
1 Ul.1 RPLPP, 
{2.83"·) 

tUN5KOH1." 

12.259") . 
W44 RPDPP, 
(7.1·"'r'} , 

i' 

n VENiSON RE'n1tNS RELATiONSHIPS {LtJG SptCnllCATI0'41 

a GER~:lAN RETURNS FOR NZ VE~fSO~ 

LNZREiG1 = L9:n -1-

b SWEDISHRE1~CRNS FOR NZ VI:NfSnN ltq,;~. 19tH} 

lNZRETS, ::: ~1C1':5 + 

t: OTHER EUROPEAN RETURNS rnR NZ VENISON f lQ:1i. It1\H) 

LNZRETEt lfl...i ~ ,f. 

anti '.'nl· l£tlif1lld l·.{·Jk~m dlf!i rd~l'f 

lil f D~V 

+ ,t2ZS R.pntUlt 0918 

+ 

+ RPSVEN~ f190S 24;6"'" 2-34 

O,~53 562~·4< 1.'00' 

tl6$! 

tl.91S tos 

2JiS 

".; 

.Jl 



III Vl~'''''nSON l!.XPOR1+ DEtl.4AND RELATIONSHIPS (tOG SPECIFrCA 1'lON) (1977. 1993) 

a NZ VENISON EXPORTS . GERMA.t~ MARKET 

LNZEXPGt =: ·O,RlR + 0.841 L~~liXPTt -I
(18.5~n"·} 

b NZ VENISON EXPORTS ~ SWEDISH MARKET 

LNZE'x'PSt ~ 4,029 + 1~51j LNZEXPTt 
(4~958···) 

C NZ VHNfSC1"J EX.POinS ~ OTHER EUROPEAN fl,jiARKHT 

LNZEXPEt ;; + !gJ;3"}!;t'flEXPT, 
(t.~..... } 

~J.22fJ 

IV PRK1l UNKAGti RELATIONSH1PS 

+ 

1.B 19 Rt-.!'ZRETG, 
{5. 78(j~~') 

3 J153 RNZRETSt 
h~.931") 

0.628 RNZRETI; 
(L5Hl") 

a STAG VENISON SCHEDULB PRICE (DEFLA'l"ED BY ('PI) (1980. 1~l93) 

PSVENRLt ::: (UN3 + O.5lN WANlRET. . 
OOJr·) . 

h VELVET POOL PRICE (Df.RA-n~D BY CPO t 1983. 19t13) 

PVELlU" :; 211.1 0.12R VPRKOP~ 
(·L{H4} 

+ 

~ KORHAi"i PRfCE FOR NZ PROCESSED VELVET {}t:1S4, IQQ,} 

VPRKOPt 4tH.5 ~ tU:!9 vEr:CPRKP, 
t5.239"-} 

\1 HONG KONG PRICE FOR NZ PROCES$f~lJ VI:LVET n(JR~* P"Q11 

VPRHKP1 ::::: "22~.S + O.S .... H VPRKOP, 
! l.{}(tZ'--l 

DvnamU.fi of Sflpptvf.md l)el1umd ffir ,Vtw l£lliand i ~oti ron muf ~ 'tAt'l 

1.821 VPRC/\PCNf 

( *2,8t-.(j"*) 

O.2~O VliJRHKPt 
t:!.461--} 

VEl .. STCO. 

.~ 
!t,f.,i. 

Rl 

(t956 

0.87'l 

0.93& 

0.968 

0.146 

0.445 

.E 
174.5"· 

5!t2··· 

123.6'" 

199J) 

2.8 

27.5 

9~o. 

OW 

2-1)7 

2.38 

l.lS 

1.42 

1.87 

1.87 

1.9:5 


