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~ .AR)·~ .. MIRmSS 'JtE ;laMS, :fC1r.I.Ql Jl!I) 
'BI!3r IIi .!Bf 7JW.AtI)* " 

G. R ... Gl:'itfitb~. W. B.Mlcre+ 

~ 

!the .. ~.~. elq)Ot'tn-.eat 1ndUsuy has been througll aCdrl$~r~l~ ~r 
of .change$ .ip 'tle1980s. The .Clereg:ulation ofeJqXlrt. slaQgbter fac111t;ieEi, 
SM?',S, .~ ~ jb~tj,Cl'll, decl:lning li'W!Stoek .~ e:r,d~tic 
COI$t pres$Ul'eS .haW$ll~tfecte4 the pel'.formance :of ~ ~tically .ba$ed 
~~sector.MajoX' ~. j.n.~l(et ~ a:pd .~ have 1nfl~ 
off~ Jarket;ing~tlO!l$,parti~ly fo'll ~ts. As' <.m .. exanple 
of ·tbe hpaet of .tbeSe~l~t$ on li~~, .tM,~ 
share Qf UKMYJl~e .. ~t re~ fO~'a ~tat"ve Filne .~ .. ~ 
~'fallen fran 40 ~t1n1978 to 25peroent In l~88. 

In this .~~ '~. pattern of Jnt~t1on in, the New Zealand ·~~t 
~iesfrom ~ mid .1960s is qetailed,Eltpbas1s~ thedifterent 
enV1ro~ts of the beef anil ~tenterpris$S~ .. ~, tbe pt'~ipal 
factors infl~.ing dff~ .. and dome$tlC'marg1ns for theste· ~ .are 
enp,htJ.cally ,~. Alt~mate ll$Jde1 spec1f1.cat10),'lS ·mi. ,a1te~te 
.estinatlon teobniques ~ ~. ,atldCQll'trasted. '!'be. ~ts:of~t:~ 
analyse$ ,are dl~ .in terms of the historical patterns of~ance ard 
struct:ur~l .chatlge, .ana in ~ of ~t~tl~isation ~. on th! 
:maatprocessing',eector. 

*CCntrlPQ.ted paper torpresentcf,tion at the; 34th Annualeonfe:renceof the 
.A\lstral1an.AQricultural ~C$Sooiety , BrisPane;FebX'uarY :13-151990. 

+ Theauth;Jl$are~t~vely ~or.Reeearcb Scientist.* ~. Asriculture& 
Fisbel'ies, ~io~lVeteriMryraboratoryl' ,ftte(fm.E), 1tt'm:l&t1e, flSW2351; 
and POlipYAnal'Y&~, Policy seN.i~ MAFQ:)rp~ po. :Box .. 252Q( Wallington, New 
zealand. 

The ~i~ expressedm this .~ do not ~jly represent the "iew 
pf ej~ l\1SW .Agriculture 8: l!'.i$her.1.~ or the M.inlstry of AgriC\llture a.nQ 
F~rie$. 
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1.1 ~, 

'Tbe .Newt.eal'*"d,JrSat ~ .is amjor ,~tr1butor to ·forej.gnexchange. 
'~.with'~ 'value, ·ot~t .ana ~.~1sin; ,aver 25 per cent of 
'to~~se ~. ~ue~ 1'h.e ~,.arlceting'QfJDeS.t ~ \lSUally 
;perfOl'lDedby :PJ!'lvate ~_or f~' :oNledc:o-operat1ve$&ubject tea 
li~ 1esqed by the 'NeW' Zealand· teat J?roChv.::er's ,I3Oa.M'(K?B) • ~,c;onpan.i~ 
~f 'pl'ooeS$ ,an3.cUstribut. tbeaeat ,~\1tdle the WS.C'Q'ntrols 
~,DfMlOtU.tes :ehiiPitVrate$, .arx1 ~akes genericpt'Ol1Dt1on and 
~" , ,~, .the J4'B ,catl'proc1ll'e 'e.nd, ex;portmeatand bat's had. the pow!!r 
to regulate .~ am to ~~te export . .rketing. . 

:~ ,Cbme$tlc.&egment of the '.~.marketJng 'cl1c4n. for meat ~endS tromthe 
fa.rJVlte tdport. Pr!nclpalactivities :inClude ~rtcmdslaughtero:f 
l.i~,. ~,f1lrtber proc:easingof ~f!!S and sto~. The 
s~tering/proce$Sing, se<;tor, ·the lcttgestsegllellt of this· cha1h,etrployed 
~ '.25,000 pers.oD$,·inearly 1989W.ith valUe added ·9£ approxinatelY$NZ600 
million. Our1'ently the cO$tSof ~1c;: proce$SilV :.,. marketing GeNices 
absorb 60 per cent of the ,fob, ret\.Wn f~ J,aabard 45percent.f01:beef. 

~tanal'Y$1sbas shoNl. tbatpr1c;e ~sEdon .effects .bave11ld a 
significant lntl\1f!JlCE! ,onf~te 'J:'e~ for livestoc:k,alongwith ~ 
ass.ist~, ·~rate$,~ldFjces, .etc.(KUlace:aDi Reytt)lds 1990; 
Reynolds, !t:Joreana Ro'b.blson1990). 

Additionally there iSconcetnCQrrelltlya'f:JoQt 'the role of pr"f .d$Sing ~ 
itl aet~ning faz'lQalte returns forl~vestQCk. .Inthe last" 10 year$ the farm 
Share ofPOB~t;returns .has fallen from 65 to 42 per cent (!fee Sec:tiQn, 
2.2). lltrr.ing the ~ period; nominal ,kill1ngcharges ,for 1amhave r~by 
160 ~amt.(pr1nolpally .d\1t.i.ng1980--1982) It ABa consequence ·of these 
aevelq.1!l!lnts" J.arIj). re~at,the farngate have risen by ,1IJlClt leSs than the 
r_ in FOB returns. 

1?.ina11y there is induatryconceJ:nabout tbeconsequences.of processor 
ratlon8lisation . ana. &!clWng~ton processing' mu'g1n8aId 'bence' on 
f~teret1lr:Qs. If the process1ngeector .decides on .a9:!lf-ratjonal1sat1on 
~, Wlll~' .Z~aD'llivestock pl~ ~.m the .~cd 
benefjtB?Will the costs ofrat1onalisat1on oubeigh ~ ber.ef.its to these 
~es J.n the .s}1ort. to ·ttedj,um term? 

1.2 Aims of the .S1:t!tl 

'rhe··principal aim ·Of this.stlXiy 1$ tOdeterJllineand analyse tbefa.ctors 
c;;ausing variation .in process1DJandmarkat1ng m.rginsfor .lanil,. mtton ,and 
beef in NeW Zealand., This will be used in ongoing ~l'k to assist in 
.expJ.aiIWlg and P1"dicting f~te re1;ur.ns for ~ products .• 

Thjsaim. isach1eved by the. app1icat19Zl, ofec:onoaetr.ic cnal-yse5 .. to publlsb!d 
Qataand to dataavai~l~ to the Ministry of AgrJ-culture andF.i.sber.ies. ~ 
foll~ factOX'Sare COfl$idereClto detterminethe,ircontribution to 
~lations 1n longrun~t processing margins; market returns: throughput: 
Q;:)Sts,; ~steturns: extent of f-urther processing; and .i.nd\lStry 
:ass1stanJ;:e~, 'Considerable effort is .naae toaetex'll1ine co~relations between 
changeS1n these factors and. WlI'jat~ons·in processing o~marketjng margins. 
ModelspeeifiCC5ltion .is ,based on previous enpirical researchbyW:mlge1'Wltand 
Mullen (198l) .an4 Gr:1ffithandShannon (1~89), ~ m:Xlified bykooWledge of 
tbemarket .~,of the New 'Zealandueat~:ing sector. 



'l1v! .~.provi~ ~t:iontotbose resp;mslble ;forpollcy Clevelq:a,ent 
W1tlWt '1:be. New ZeaJ.mtl.J1'ellt .aD;1. liv.tockitldustries about the ·factors 
dete$1tUng PX'QCeSSing aMnarket~ 1Ergins .for ~ts, especially the 
effects of 'tb! ~ingquantity of ~ .in ·the .~ing sector. 
XnforJaslt.1.On .is srenemted forsubeequr;mtanalysesoftbedJstr1bQ.tlonal 
:.1apacts" ofclla.ng1qJWllstry .strur.:t:ure' or .cbar,g.1ng .govel'nmetitpol.icies. ~ 
~are.seen In'thes1ze ofproceseing and'mat;'keting ~ins, retail 
prlQ!Sand ~e returns,ri .qt;latl'tities su;ppll.edand. ~ (see 
Gl:'iffith .xI' ·Moore· .199Ob) .. 

. 2. 

2" 3. ·Goverral!1ltPo11cy. Changes 

This. eectian. h1gbllght$. 1'lOW' .narketdriven ;adj\lStmentain tbe·aeatprocessing 
aecto;t.' 'were a,~ ~to ·tbe·· ex.ist~policyenvironment. Thisd1scussion 
is $E!t·~t •. coaple:g m¥l. cb-,ng~ economic aM institutknU~t. 
?be levels of price in~t1on have affected, tlleperformance of1)eef and, 
lanil proce$S1!1g ~lIlU'ketinJ inverydUferentways" 

In 1975:a .. meatpricestabiUeatlQ'1l 'S9heme was· introduced, With both levy 3M 
Cbtic:lency '~aspects, and, ·fnxn.1978 the .~ .~ .. ~ in place. to 
prOvidagUaranteed priees 'for up to two years'. ahead. to assist farmer 
pl.anning"However., 1tWSSlX)t wtil19Bl-82 ttat the .'s,and the M..-at 
Industry Stabi1isatlonAccoUnt (MlSA) prjce supp1ements; wereacti'<rlltf..t(l to 
anyeld:ent. 'These ~. M!retr1~'ed bya rais,ing oftbemir.dlm:au price 
levels, C!lDd by a deteriQ;ration ofuarket returns for l~dueto the .Ft:. 
sbeepeat regime, .arecession il'l ·t1:)eUK $ld .by .disruptions to theresiQuaI 
Iranian 11'BJ:bt. Aleo intbis peJriQd, $E!WrCllof the main lXUttan .. ):eta .W!1'e 
dl.s;upted by the sale of EO intervention beefstock$ which depressed 
~t prices... ~ .$ NewZealandperspect1W, theSecondit.i~·W!re 
~tecl by ris1qJ sbeepDeat production. 

On ·tbebelief·that tbewot.'ldnar}(et dONlturn HaS· to be tenpo,rary, arxl beca~ 
of' tnediff!cultiesot .e.xportersin ~t.ing ,miniDl:DnprlCE!$~ the Ie bE.9m 
purcllae1ng all e)rport ~tsfrcm October· of 1982. 1b.1s action'\tBS takrm 
8ften:' CC11lSultatiQlsw.ith~t inmich the .Boardmedntained ,it could 
onlyenhanC:e produee~ returns in a non-coItpetJ,tive ~rtenv~t (8M? 
suppl~ts 'W!!re paidQnly on SQard' .p;&rchased .treat) " ~ M?Bhad~ j.n 
1981/82, ~ purcba$ing livestock lnCOll'petltiOl'lwl;th elilOrt conpanies ·ani 
a.l$Q'~.buying .. ~ OlltheUKJDarket (frQm New7alandexportere) in 
.an atteJtpt to .iDprove. ,both.mar~t emdproducerreturns. From 1983 through 
1985 tbe Board continued to~i. their c;ontroloverlivestockprocure1l'f!nt 
c:mdlrarlc'eting.Due to continued poor marketing co.nditionsand hi:#l 
production, the 'SQardbad to .$UppO%'t producer sheepneat pr;ices byover$NZ 1 
bjl11onooll~ dr~fromtheMISA. P;roducerprice :assistanceand Board 
control. over mat'la!t1ng were ~ in ,]ate 1985 • The .1 billion dollar debt 
acc\mI1lated.in the MtSA over 1982-85. N:tS. writt~off in 1986 to clear tl'le 
slate _a one-oft assistcmce anctpayment to .. meat producers and as partial 
~tionfor the.removal of '$H?'s, 

Changes in levelsofsheepDeat .a.pd beef assi$tance are ·shoNl in Tables 1-4, 
and the cp!ratlonof the bo· ·~hemes is described in. Griffith an M3rtin 
(1988). ·Of particu1arnote in Tables 1 t 2.and 3 is t11e ,rise .in the FOB
.farf@te price sprecP. .for .la!ii),1lIltton.and. beef during the hlghassistant.:e 
'yeatt'$" 

'!'.hI!! 'removal of 't:he$eass.1trtance ·schenes contributed toanini tial rise but 
then 'a:~la!dreduction in .sheep nunilers and throughput. at 'processing 
'f~ili ties (see Table 5 ).The resulting 1~ .laJli) kill from. 1986 ,has 
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Table. 1:: LatnbPrices,Marglns and Assistance 

Lamb 

Year 

19.64/65 
1965/66 
1966/6*' 
1$J67/6S 
].968/69 
1969/70 
1970/71 
1971/12 
1972/73 
1973/74 
1974/"'5 
1915/76 

. 1976/77 
1977/78 
1978/79 
1979/80 
1980/81 
1981/82 
1982/83 
1983/84 
19S4/85 
1985/86 
1986/87 
1987/98 
1988/89 

~~ 'eEl 
Farmg-ate 

c\kg 

44 
41 
33 
40 
49 
44 
42 
38 
68 
70 
47 
73 
98 
92 

109 
118 
124 
164 
168 
1.76 
191 
108 
165 
124 
146 

******plus*.*.** 
Skin Assist 
c\kq c\kg 

6 
'5 

5 
11 
11 

7 
9 

10 
21 
15 
s 

11 
30 
27 
33 
26 

9 
19 
19 
26 
54 
40 
88 
70 
63 

o 
o 
o 
.0 
o 
o 
o 
3 
o 
o 
8 
o 
o 
o 
5 
4 
4 

27 
94 

118 
83 
S6 

7 
1 
1 

Market Domestic 
price Margin 
c\kq c\kg 

38 
35 
2S 
29 
38 
38 
34 
25 
47 
55 
31 
56 
68 
65 
71 
as 

111 
118 

54 
32 
55 
12 
70 
54 
82 

3 
2 
8 

11 
7 

11 
15 
20 
~'1 
23 
39 
27 
40 
45 
S9 
65 
75 
60 

146 
1.66 
.l70 
189 
203 
175 
iSS 

Export: 
;prices 

c\kg 

41 
.38 
3.5 
41 
44 
48 
49 
45 
64 
78 
70 
83 

108 
110 
131 
153 
186 
178 
200 
19.8 
225 
201 
273 
229 
267 

Export Price ..... Ma:rgin = Market Price eqUivalent (at 'tarmgate) 
Market Pr.ice + Assistance = Farmqate Price (actual) 

NB:Exportprices (;FOB) ;'ncludetriorld prices, excbangerate 
and external margins 

:Dome$tic margins include degree of value added by processors 



Table 2: Mutton Prices, Margins and Assistance 

Mutton 
Price ******pl,us** ••• * l~ark£lt Domestic ExpoJ:'t:: 

Yeal." Farmgate Skin Assist Price to1arqin .Prices 
c\kg c\kq c\kg Q\lcq c::\kg c\kq 

1964/65 18 4 0 13 7' 20 
1965/66 18 3 0 15 3 18 
1966/67 16 1 0 15 5 20 
1967/08 16 4 0 12 3 1.6 
1968/69 17 8 0 10 9 19 
1969/70 23 5 0 18 6 ;24 
1910/71 17 " 0 12 14 26 
1971/72 14 5 2 7 16 24 
1972/13 53 11 .0 43 -3 40 
1973/74 4~ .6 0 35 28 63 
1974/75 15 3 0 12 31 43 
1975/76 31 14 0 17 25 42 
1.$U,I77 ~ P$:l 22 -6 37 27 64 
1.977/78 44 20 1 23 53 -·'b 
1978/79 5S 21 2 32 46 79 
1979/80 58 25 3 30 81 212 
19~1o/al 63 7 2 55 63 118 
1981/$2 5S 10 9 35 93 128 
198~/83 66 15 17 34 50 83 
1983/84 76 21 10 45 98 143 
1964/85 92 43 SO -31 15~ 129 
1:9.85/86 22 36 ~9 -43 2.58 215 
1986/87 58 47 2 10 ,149 159 
1987/88 56 56 1 -.1 160 159 
1988/89 54 46 1 7 157 164 

See notes for table 1 
NB: The x-ise inmarqin for 1985/86 was due to a large 



TaQle 3; Beef Prlces.Marglnsand Assistance , . 

Beef 
Price **··*·plus*****~ Market Domestio Export 

"lear Farmgata Hide Assist Price Marqin Prices 
c\kg c\k9 o\kg c\kg c\kg Q\kg 

1964/65 27 7 0 2.0 27 47 
1965/66 37 7 0 29 25 54 
1966/67 33 7 0 27 34 60 
1967/68 42 6 0 37 32 69 
1968/69 4$ 6 0 39 43 82 
'1969/10 S9 7 0 52 35 87 
1970/71 55 6 0 49 45 94 
197.1/72 51 7 0 44 57 ~Ol 

1972/73 73 10 0 64 SS 119 
1973/74 "8 8 0 40 8B 128 
1974/75 31 7 0 23 61 84 
1915/76 54 8 0 47 59 106 
1976/77 60 12 0 48 72 120 
1977/·'8 66 12 2 53 86 139 
1918/79 119 13 5 101 98 199 
1979/80 122 19 ~1 103 142 245 
1980181 124 14 7 103 .1.50 253 
1981/82 148 15 16 11.7 '148 265 
1982/83 162 16 13 132 206 338 
1983/84 169 26 3 lAO 191 3'36 

1994/85 236 4..1 1 194 :114 408 
1985/86 165 36 " "126 195 321 
19 s.. 6181 164 :i8 3 .123 250 372 
1987/88 172 47 2 124 233 .356 

1988/89 22% 41 2 .179 230 409 

See .l')Qtes. to table 1 



Table 4:E'4~tstoFarmerst1ndar.tba SMPScherne euxl. MlSAAceount Balances{Rt) 

----~~~-.---~-.: 

CXH«DI'l'Y SF.i\SCfi 

- .. ~, -> 19'iS/7S--"1919iS{(-'1960i6119sTis2 --1982jij3·''''-1983Ts~i*~-19847B5-ra) 
~------

Mutton 
Wool 
f;hN:'p Industry 
I?P-e£ 
Dairy 

o ---0-
o 0 
1.A 0 
'1.4 0 
{} 9 
11.4 0 

~urnr;---' -"-20.2 
MISA Account 32.0 
Ualanca 

o 
22.'9 

ij--93 .. 9--~··T46.5 
9 8.1 11~6 
e 184.2 116.7 
o 2A6 .. 8 334.8 
1.9 53.3 17.6 
o 9~0 e.0 

213.2 
46.4 
78 .. 8 

349.4 
0.9 
0.0 

1.9 340.1 
(O.9) (64.6) 

152.4 340.4 
(350.6) (495.6) 

93.8 
37 .. 9 
9.7 

132.4 
9.0 
0.0 

132.4 
(852.2) 

TOTAIt 

547.4 . 
106.6 
441.8 

1995.8 
72 .. 8 
17,.4 

1186.0 
(1019.0) (a~) 

SourceS: NZ meat Producers' Board Annual Reports andM1lS Agricultura'lStatistles -various is:sues. 

{al payments from a transiticaal l1.imP·sum gt'8Ilt. 

Meat season etd:J 30 September 
Wool'" Jt 30 June 
Dairy # ., "31 May 



h!ghligbteg .~x- w.ith'~ltyw ~teQ FObleus with 
ftlat1vely b1gh 1lb!t proeea$j,ng" costs. 

!ntry 1n1»tbt ex.port '~1qJ sector~~; 1981 'tess controlled by#ltra1g 
11c::t:nS,i.rlQregq.la:t;lqns.xnf1C;kU.t.1on tosb'1ngenthyg.1ene ,~t$t an. 
f·~e 'need,t=1t.-la 't8$ U$ed 111 <2.t~,"the1-a11¢ehCe ~dbe 
1asued,'.l'his cr1ter,1a 'proved to be aneff~t1w berrJ.~ to ent:ry with ,only a 
,bandful ·of 'l'JaWpxoce,..irq p~ts .open.tng in. ,tlW~j,Qd between 1934 and 1980, 
dalepite 8.:350 '~cent .growth:1n .~,thrQughput. Ithasbeensuggested 
bya~'df'~1.*8 that 'the lack of CCIIPt.tjtj.QP..t!IQDI~processinQ 
fn. .~ ineffie1Cf11CCS 'to ,develOP ,andsectaral adjustment ;tesb.ln:!eJ'ed by 
thio ~.toryreQ_(~ ,~. JrQwler 19M). Its a~t ofl1oensing 
protect!c:n ani .tb! .~ na~ of .t}e .inch1stryt higll coet :structures (and 
~r.n ,8!WlU.'d ~teal _reDJlin'bd.nec1 with the result thatex.port 
sl8'l.1gb..terlrv/~m,¢O$ts wa.~ est;1-.ted to be 50-100 per centhigber 
~. for the ,~. ofpl'QCe!lS.irv in QtbeJ:'~tJ:tj_(~et ·ell 1985). 

b ecoradc ,needcrlteria of ·xhe liceD;dng~atlons was .~ m1geO, 
$0, that f.il:'mt ,~ only ~ hygi~ ~ ancllocal ~.ity 
~ts tQ rece!vealicence to.-tabl1sbfacilitj,es to '.pr0c::ea9 EmPOrt 
teat.!h1shasallowedfreerentrY' into tbIt,prQce-ingGeCtOl' ,in ·,order to 
,~ the ~titiveness of ,.atprocessiilg fao111ties. HotteVer,it, w.. 
mtuntil 1986 that '~ of! the sighifioant~j~ts .~ With. 
~~8till OIlgQirV through 1990. 

Most ,'Of the ·effect,s of dltlicensin; werez»t tel t until after the .~ of 
the .~ts MUch tEe· coinc.iO;!ntw.tth the ~l.irqu:isb;in'Jot~t tracUrJg by 
thefe. '~ .• ' ~ts and ,!4?B trading. lossetJ ,~ to Brtific1ally 
mUnta!nbOth l~l$ot~t. ana prtJf1tabl11tyof~il1a aId. 
~t1ngactlvities (seealscr GJ:jffith ~ :~ 1$88),. In additiClO, 
expor~ . .n ~·tereable to shlfithe risk or liability of a 
4e~i~tiJlg~t$J8U'k1!t ·,onto the GQwriltlmlt and the K=9. as they Jere 
pUdo;n.,aeQff81ssiOO,or fet';! ,bas1s.BeefproeessinQ Sl1d JDBrketing 'le$ .l12UCh 
l~ .atfectetl by ~~t$ .ar.dprQdueel'$ received only small 'cmaJntsof 
SM? ·and MISA~ts. ' 

;~. 2 "TraXls in . Livestock N\1d:ers , Prices . andf1!rgins 

'Trends1npt;tices .a:t\'!.provideQ. ,11'1 Tables 1~3 above. TrenCls in pastoral~or 
'<;flltp\tts (~1ng~) arE! .. ~ ,in Tablet; . aIXlFigure ,1 •. lbte .tb1 
efft;!Ctsof the asyaLetrlea1~~tof ~t$"~ the assistance 
policies1npert,ic:ular~ ~. L1WGtoc)eXncentive .SCb;me. :fraDtbe mid 1970"8 
belpedtostiDllate a ~5 pe1"cent increese in ·sheeptlUJlbel"$ ~asix 'year 
period ttl 1981 (beet ~ toll prQduct.ion al.!iQ .slightly~). 

As .sb:lNl in, Table 3ard Figure 2 ~rtbeefproce$Sjngmrgins(;f~te to 
.port ,price'~l .in the 1980 '.$ have largely falloN!<! .~ rett:Q."ns. 
CoapInies .. btt.vo faced .astable institutional and ~~t1ng envirotunetlt with 
rel.tl~ly 11ttlt!l ~t l.nt~tion .in tat ,fol"'J1\ ofOU~t assitrtal'lCe or 
througb"k$t~'~ts. 

~ts .preamtsaconttast. 'Lani; l!lttrg1rls blthdarestic .and off-sOOret 
~ience4a ~tic' lntIeaeif! fran 1983 anA baVeonl~' recently benefIted 
fJ:torA (XJflIpetitlw.-rlr.at .~. 

P.igure2 shoWs'Ql:ket returns w1th t~and farngate equ.1valentsfor 
~t1ve laID .~ beett .~ dt.1:r.itlg ~.perjQd1979:'1989. . Thepr1ce 
'~~be~market anQ f~te retur.nsforbeef bas .largelY followed the 
~~ ... ket .returns, and·W1th dQnest.ic~.ing.-rgins.only 
~1na$l1ght:ly in thepost"'19S4per.1od. A relat1vely stable external 
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~~t, CQJIp!tlt:ion :tr.n' stOCk by,~ $Xl the l~ of 
$1gn;lflCW'ltassjst~ '~t$ hawcontrj.b,\ted to relati~ly COlIpet1ti~ 
. .m.~. ~1tqmt1UV1fls. In<X1ntrMt, the eftect$ Qf lx»th Ie ~ 
~lV.itY ri pr,Jce supportpa~t$p'vel:' tb! 19.82-19&5 ~1od can be~n on 
Flee .~ for l.~~ l'lrst( there .:1$ little'~ t;:Orrespo~be~· 
~Qtreturna .anCl .. ~~Ptlc& QWing, to ,the distortiQn$ .C8t~ by 
~:istan~ paymemts ~,f~~ing~ing CQ$'t$ ave:!:; . tWa' perieXi, 
~, llOthtbe ~f$ and ',M?SpElynr:;,nt systemssllowed scope tor ~1"8 
to ~on c:os:t ~' in t~ :tonnof 'higher ·P~M Rising processing 
~$ 4.\tr1ng' .th.1s per10d ·werealso I'.fur!,inpat't to an .increased~t of 
further' ~l.ng'of ~~dcmeby ~e$ .!\t tr. ~ of ,~. If?B~ 
~t;f.ng(X)Gt$ '.beyor)d .NeWzeal~ports, have increased .for 1., but these 
~ .. JtlP$tly ~. the control of ,Newzeal8l1(1 ltfn'ket.1ng operatiOl)$ .. 

2~3~r . Adjustments 

As ,a .~ of tbese·dieruptions of market signals,najor ,~iZ1ng 
.adjus~nts '11\ tPe, ~ing sector _inly~~ prior to .crafter the 
198~a5peri04ct 'Ie control ~ In all l:2aheep and beef chains closed in 
1981/82 ancl· 41 to. the $)dof '1989.. Only" t';:bains (2W.)rk:s)pl~dux'jng the 
period- of high assistance. 

General adjustnentinthe pt'OCeGS.itlgseetor bas occurred both. th:rough conpny 
~ionand conb:aotion,as vell_ fly t.irtns ,eldtfpg tb:! sector altogether ~ 
'these el~ ·have·beenoffsetinp."1rt by the ~of a considerable 
nurtberof ll\iUnl.ysmall ~~tplantsus~ 'newer technolq1y and lcx:ated 
;nearer to the supply of stOClt~ In .aQdj.tAon a nuni:JE!~of local market 
abattoirs haVYa ·~upgraded to meet ~t hN,iene~rements.lthas 
~ly ,been the old$- lnUlti-chal.n plants that have closed.Ave~at;Je plant 
$;tze ha$ .~ with ~~,bUt pt'OC!uetivityofthe p~ing 
sectQr bas actually ~ (savage 19SO) ..Tba .ir)dQstt"Yetill J:li$$ 
ove~lty (estinated in 1989 at 4P-4S percent) with further 
x:atlona1lsatlons~Jng ~t proee$SOt'$.A najor omeJ:Shjp cbangein 
1989 basturthe~ the adjt1$tment pt'OC'eS$.. ~ tatdlnternational ~l:x:n.lght 
out by two largeprodt.1l;ercooperatives, AFtCO and Alliance. ~ ccmparJ.es 
.bav'$. begun clO'..3ing a nl.lllber of chadtl$to consolidate capac! ty in line with 
lJ:wer expected thro\lgbpt.tt on both Island$ • 

. The chanJ.ing size structure of the f~ anQ. the continUed overcapacity in 
the indtlstry is partly causeCt by the cost efficiencies of dewlopirig srraller 
:plants aI¥l tbehl.gh costs of large traditio.nal plant .(.. 'OS~lt'e$~ There arB 
high -r;osts .assoc$.a.teCfW!th .~ pa~ts and. debt ~.1te doM'lSwuch 
~ l1ndted unilateral shutdo\'A1Sand l1XJStclosure$ have been apart of 
coaplex O\'D!rship ~ \ilien haw effectively $bared t~ costs of closure 
am:Jng$t the l~r conpeti tive firms in a reg;ion. 

Due to .his'torically .high pr(ldUct ret:u;rns, regulatoryproteotion and 
sea$Onalityof enpl~tl wages intbe;meatprocessing .sector have been 50 
.per cent higbe~than Mtionalaverages. As labQU);1 conprlses over 60 per cent 
Qf.domest;lc ~ing CQsb:~~ considerable .effort bas been .given by 
proce$Sd;t'S tp control ~'and ~ enpl~ntfle,ubilitY dQring the 
~C' lib(!ralisat1Qn~ '£he cost-price .squeezefacedbypl'OCeSSQrs since 
1~85 bas effect1-velyfQrced ·~~tX'aint eo that real ~s have fallen anti 
in 19a9 ~ -rates we~ ·only .~o per cent higher than the national ,average. 
I$¥!Ustl'Y. rationalisqtionbad re<hlced total emplo~t !nmid 1989 by SO per 
Qmt ~leQ\ttput pet: etq)lo~ h$d ,risemby 2S per cent (savage 1990). 



3. 'MJIEL· SPECIFICATION AND DATA 

'3.1 ~ 

"~analYSiso£ lIBrketing JtBl:ginSor ,prIce ~ ·has. ~ ~.bo 
patbs ... (~ Pi(Jby '1989) •. ~. fim type. of. anal'SfSisdealsw.itn the .sblrt .... run; 
bEihaviourofmarqins., ~ ·tb!·emphasis is on, .~llbrlumbeb:w1our bY 
_~t p!trticipm.t$ ,1(Od .~. ~cs of px'iceform,at.1(:)nand ~s~don. 
i)p1c:ally data of ~y';or.mthly pericx1.icl,ty •• Qr$()Getiuesquarterly, .a.re 
1lSed in .. ~ mx1elsll <UypQ~ .~. inPIlJde Fic;elewll.,ulg i~ .priCe 
~.(Pari$h I967;f3Xtltflth.1974;Naughtin ~ QuJJ.key ,1979).; the 
·intl~ of~,islcintbesbOrt~run (~jffithand. Duff ,lSSg); ~tric 
patte.ns of bebaviour {~i.en '1980; ~1ge2; 'KinnUcanandFor~ '1987; 
;~19ae)and ·theinflt:ence .ofshort-runvariatjQnS jn,~t 
(~iff.i:th 19'14, Griffi'tb and, DUff 1989;GX'iff1tb·and .SbamJ;)n" 1989) .• 

1'he' ·secondtype Qfanall'8is' ·rel~~ to. the lorp-run behaviour of.1l!1t'gins .. 
Static equilibrlum~lsare thenormwith$tlttUal. or ~ly qqarterly data 
be~ eztPl~~. ~ .. .xtels tend ,to .·eJGmine the 'effects. of throUgbpIlt. and 
cost;${Gatdn~ ,1975.; Fisher 1981i~genant $ld 1I1l1tm. 1981},:risk response 
(Brorsen et .a 1 1985,1987 ; Grant ·etal 198p). or tile· it)fl~of c~ ,in 
marketstruct\re (Hall, SChm.i~ and Co~1979;Grlffith ,and Gill ,1985)" 

In this .study.~. latter ·typeof analysis 1s uaedt for ttP JDain·reesons.Tbe 
ult1nate ,objective. of the prpject :is to ,Pl'O'fide ~ eq;lh'ieal 'fraueworkfor 
tM ~uationof the ~jbut1o.naI "~ofrestructur1ngpt~s 
,.arxlpoesible, .cbanges,in ~t policy toward. tbeNew Zealand JEat 
l1Xlustr1es(GtiffjthardM)ore 199Ob) ,.$j,nce the pp11cy ,anal~are 
'predomimmtlyconcerned with. longer term jS$\lf!S,thenthe ~lc used to 
~ive ·tM~ed outc:x:Bll!$ .needs·to be .10Ilg-term as well,Seeald, long-run 
~irjcal~rks ~y.~ .. i.%l ~policy analyses{~ fO%'~le 
Freebatrn, .J.)ayi$ aId'Edwatds 1982) $hares the same tbeoretl~foundat1onSas 
the .l~rcm marketing' ~in mdels.Ot1tputsfrom. the mrgin .. estimation. will 
prcwiCle ·consistent inputs into the. policyamUY$is ,na.1el, 

3,2 Alternate Equation Specifications for 'a 'CO§.?E!titiveM3rgin ~~ 

··The· specification .. of ·tbeproeessingand. marketJ.:ng llJargin '11Ildel :for each .• t 
1:ype,assuming.81. COD(Jetitivenarket:mgemrironment,is. tak.en from previous 
l«lX'1c .bY' lbhlgenant and.Hlllen (1981). .Basedcn earlier~tieal 
~lQ!.'lDent$ by Garc1net(,1975) .tmd Helen {IS'll), they der.ive twl cU.ternate 
~l$. The f.1rst 1s tbeHrelativepriceuSJ?"Cification, 

~1n = f(reta.1lprice, (retallpl'ic;e*quantity), .COS't$) 

Thus· the .relatiQnShip·between the margin .. andtbe retailFice changes $S 
output atXl relatiwmarketinginputpricescilange. In the results the term 
(retailprjce*quantity) .1$·Ciemted as't~u. T.beenphasison the "retail" 
price COJl'e$'. fran· the~1c market orientation ot the ~rJIOdel and the 
fact ·that JlDSt~iousWJrkrelated .. ~ to :r.v;.kailprice .in a sint>le 
marklp DXX3el (~for ~le .George. ani ·Ki.rq1971) • Of course sm:. the 
$12llysif$.,is concernedno't; w.1thmargin$in thedaEStic~ket but with 
#largJ,ns at varjOUS stagesQf the export. marketing chain, the·unltail" pr;l.ce 
.;is actuAlly the prlceatthe '~ level of tmmarket sector being .analysed, 
'J."1l.18 f~ jsn.uniJered'equatjons.2 ard 3 :in the Appendix Tables" 

The·.second js the"):'eal priceuspecification 

Mtrgin,::; f (quantity, costs) 



.~ $p!Clficatlon 1s .~. ,on tile .. n:Jtion of the~inalvalue of l1arket 
services beingeqtal, to ~1rJlBrg'.1n$l ·cost of ~ionin \8.~tltive 
m:dcet. ·this is «$qUatiOl1 ,4 in.·~ Append~ 'Tables. ' 

~genantana: :Mi1len ~' these tl«) J10dele and a 'stmdat'd. marlt\lppric.ing 
:~l <equatIon 1 ,.1xl·the· .. ~Tabl~)'\lSim non-nest~ 'te$tiDJ 
.procedareS. They. find ';the .'~lat.t;veF.iee spreadspec!f1cation best~l.ainS 
'Yal",1ations .in Uni ted$tatesb:!ef~ins. 

3~3 Alternate_tionspecificationsfor a Non-Cog?etltiveM!rqinMxiel 

In aQ.ditionto ··these!·basic theo~iet;ll $peCif1cations ot ~ beef I lartb and 
DI1tton .margin, eqaat1ons,. VCJr~les l'!lateCl to value added, levels of ~ 
assistance ·atld ))yproduct. :t"e~ are also consi~ ~potent1a1 
determmants of New Zealand Jle(J,t mrgins, given the dieciu~fdon abo've. 

~ the mst.general specificationlGlldinCllldexseta11 price "quantity I ·and 
costs .'well as, all these augnent.ing variable$. 

Marg':ln;= f,(reta11price f quantity, costs, assistance, edible .byproducts, 
hides/skins/value added) 

~ are. ,equations 5 and 6 in the AppeWltTaPles, ~6 is usually the 
pref~ $peCifl.cation. 

3." Data and )i!thods 

3.4.1 ,Margin calculation. ProcedUreS 

The theore't1cal basis on 'Nl1ch~t :FiGe ,spreads '~" beencal.cWClt$d ,ana 
~yeed 'have beentrell . ~lo.peq ,over the .past .tW;l. decaCiea.'.I,'heorig~, 
mrk'N!IS ~at ·the· 'USDl· ($eli! forexanplE;!USDA 1972) withtbe ~ 
JlP1ified .for localcotdltlans by Grifrjtb am .. colleagues (i089)' :In·NSW 
}lgrica;ll:ture & Fisheries. 1~:~:~ ,I)QWwell .docuIrlented jn·various 
publications ar4 ·art:·1lPt~lt cut '.inifetail ,be~. TIle one cr,it;ical check 
that .needs to :t)e 'l%Bdo ~. ;thatthe prices at the different levels of ~ 
marki!t1nQ¥tem ·Ddit.be in terms of an eq:u1valentquant!ty of product.. In 
tbeanal~ l'bich follow, all Flees ,~ ·~ona ,p!r kg ba$;isin 
te1'J$ of carcase\'eigllt. 

Sit 4.'2lJata Definitions and SOUrces 

~ definitions of the YaJ:":J.ables used in 'thefollow1nganalysesand their 
~ '~glven, :in Jq:p!ndix A" 

3 !".3EstimatiOl'l Techniques 

Two e:."'timation teehniquesare·etrpl~ in thefollow1ng anal~. ,In the 
resultsX'f!POrted in ~~lelU and. Tables ~. 'toB7, prdinaryleast .squares 
~!ons are run on the~lfled eqtations. In tbe· resulte~ted in 
~les ;82 .. ~ sa, .seemingly unrelatedtegreSSions are run on the donestic 
lamb~ .iJllttonand~fequatj.QJl$together,. and the off-sb:>re laub and teef 
eqWlt1011$ together,rt!:Sp1!!Ctively_Th!r:; Rthod, is used. to ~tfor the 
1nterrelation$b1ps~tween the JrBJ:'gin$.Mlst large. works haVf;!both beef 'end 
~t ~and tbep:lSSibl1itythereforef!XiS't$ of ~-subsj.disation 
bet:Tfeen .tb!. differer).tsped.es. 



,I:. R8S0[/lS. 

'b'deta:lletf~tsof the ~ysas for 1_,. mttonf beef and. ~aggregate 
fcml\. :are ~rted. first ,in .,ApperKUxB, .and. then the behav!ourof .lcmbancl 
'~' e]tternal1lBt'gins are.·highlightect. In eac:A Appmttix. TcU.llethe explanatory 
variables: .~ :U.stedontbe lefthand 1Dal."Q'in ,81);1 tl1especifjeQequations 
ac:t'Q$& .·tle top.~r ~. est_ted coefficient.aretbe CQifpUted t .. values 
.~·calculated elasticities .at the~ta ~ .for coeffic:1ents .otstatist!ca1 
,Utterest;. If:J~' that tba.R" •. frQm. the OLS, AR1 ·an4SUR liethods ,al."e. all 
-~CUlated .slightly differently and $Oarf! not directly ~le. The 
r".iefe1!red re$Ults ~, :t'epO:'ted, lnTables 6 and, 7 below. 

4.1 Ladl,J:)orrestfc Price Spread 

'.1 ~1 'TbeCCmpetitive trquations 

P11UaUoos (1.) ..., (4)1nTableBlrepIesent tbe three theoretically .based 
:specifi<:ations .asdiscussed .1n.section2~ Firstly, the .ft12. of these ~tiOi'lS 
:arequlte 10!' 'aniltherearepotentialautQCQrrelat1onFQblesasw1tb tb! 
re~ddual$. ;pr;!ee ~a consistent negativesignalthcn:ghsign1flcant., .and 
cost arld tbroughpU,t ·are· .,'tb!!only 'significant e)tpl~tQryvariables. T!1Iesize 
of tbe estima~ elast1clty'Values $UQgeSt(3 that la'lbprcx:essing inN'eW 
Zealand -.ybe', a COS't;-plus'activity. b' re;venuespeoiflcation i$:l1Ot 
significant. It is certainly ,mtev.i.dentthat the specification f~vouredby 
Jtbh1genant anc!ll4ll1en (19S7.)prQV!CiefJ an enhemced ,elCplanat:lonWith tbis data 
set. CorreCting. 'the eqti£\tionsfbr autocorrelation gave. an ~ign.ificant fR). 

4,.1.,2The~ted'Eg:uatians 

Equations (5) - ,(5} ~ tb!$qUationspecificatlons With vari~les 
.a&1ed ,ac:cordirqtoour~ pf the :Structure and operation ,of the 
NeW· ~and meat processing seqtor'.. 1'lle$e. additional, variables iw;lude 
ird't;Is'hy ~istancepayaents, byproduct '~,skin revenues and the 
extent of 'value ~ ,p:rocessir.g .Cos~ rena.t.nsa sigrdfi~tvar.iaplf! but 
'With a muced elasticity value, aildassi$tancepayaents <1nd the ~t of 
value added are also ·h1ghlY$1grUficant. Skin valua is reasonably sign1ficant 
.2llXl pricei$ stillnegatiw but, not significant. TheRa are.also~, 
Further, t~ 'result$hold .foral,te:z:onateD9aSU1'eSof .skin·vallle!Sand ,for an 
aggregate Qf'all ~uct ~. 

AutOCQ~lation-correctedversions of .equationswere 1'1ll1. as well, but in each 
~ the t value on tbe· est_ted .RliOcoefticientwas .msigni,flcant. 
;A&l1tionallY the ·RAfell.and 'tB!re .ta$ no appreciable change .incoefficient 
values at' their significance, levels. 

The SUR results for lanil are reported in Table .B2 along with ·those torQ.1tton 
and beef. The ,firsteqw,tion in each set istbefull specification, KUle the 
seconClistheprefl.!lTf5d equation ·based, on 'that .in the .individual result 
Tables. The l'eSUltsforlanb ~·very close to the OLS l:'eSUlts .~ that 
the byproduct price was fomd to provide a better explanation than the value 
ad&!dvarjable. T.h.is maybe due to differentpatteJ,'nSof coll.inearity w.i,th 
the residual series. 

" .. 2 t-llttorl DonesticPrice Spread 

4 •. 2.1 The'QgnpetitiveEguations 

Equations (l) ....(4 lin. TableB3 . again represent the three theoretically based 
specifications as discussed in Section 2. The RQ of these .equations are again 
I~ ,( especiall:y ")and an autocorrelation coITeCtion was required for .all 



'Table 6: Preferred EStimates I.'. ~FOB. Marqin, Real Values, 1961-1988 

.~lanatory 
Variables La1rb Mutton .Beef Aggregc:lte 

C 0,280 1.001 -0,318 0.5a~ 
(1.12) (3.47) (-1.10) (1.63) 

FOB !?rice' 0.745 00'.612 0 .. 2Sa 
(9,17) (8.'73) (2.64) 
[0.78] [1.'06] [0.51] 

Throughput -0.005 -0.0009 
(~3.80) (-2.48) 
[ .... 1.08] [-0.70] 

Cost 0.993 O~521. 1.089 
(3.15) (3.9,1) (3.96) 
(0.68] [0.32] [0.74) 

A$aistance 0.S18 1 .. 293 0.898 
(3.16) (6,45) (4.43) 
[0.10] [0.081 [0.06] 

Byp~ -0.428 -0,,991 -0,,902 
(-1.90) (-3.84) [-3.98] 
'[-0.16] [-0.21] t~O.21l 

Hides/Sldns 0.24'1 '-0.629 0.921 
(0 .• 95) (~2.26) (2 .• 85) 
[0.101 [-0'.18] [0.23..] 

Rill 0.76 ,0.91 0.88 0 .. 86 

DW 2 ... 02 1.61 1.90 2.01 

t $tcat;i$tics 3.n {.l:elasticity with r,espect to the margin int.l. 
see text for details ' 



~1;1otS. Pr.1C$ j,f;st.rongly' sjgn.if.i~t, Nlile thrOugbputeffects and tPe. 
~.~jable '&nteill ~lysjgn.ifi~t elCPlanato:ry variables.. 'Co$.t 
isDl;)t, 

.Agai.n the '$peC1fj~t!on. ~'. by N>hlgebantardMlllen, (1987) ~. not 
prov1~ 'an l~explanatipnt :altb.:mgbit ,j.sprobably ~ .bP$tof this 
Stlt.ot ~t·.1~ • 

•• 2.2 !l'he A~ted Eg'tlatlons 

Equatlons(S) - (6) represent the· equation .specifications. witba&Utional 
V8l'j4lblesUlclude;bldtlStryass~ ~s, byprocluct.re"~, a.,'1cl' skin 
~.~1ce ~aelgrUficant~.t$ble'ClS dQes·thrQugh.pu.t;,at;$ietance 
mld '.skJ.n. return,~lecost,and ~ ·mvenuesare not significant. The 
aa .~ ~tially ~ ... rurthr!r' ~ results ega1n bOld, for alterxate 
:measures. of sltinretu.t'n$ .amfor an aggregate ·ofall .~. ~~ 

:~t~on(6l .is tbe l?l;'$ferredequation for this~nt variable, and 
W!:n:>te 'tbat this· equation ha$ a np:;h ~terexplanatQ1'Y .~. than the l..., 
~t1on .. 

The stlJt result$forlaltton reported lnTable B2 .~ again very ,ql~ to ~ 
OLS~ts ~.1n~t.1Oll i:l1eR* is mar1e:ed1Y ~ atd ·the~.ttJual 
.pattern i$'acceptC!lb1ew.tthc:Juttbs autocorrelation co~on'. ;,Again this ')Bay 
be .due to inter-relat.i.~ps .,bertw!en tberes1dual ,serf •. ~ tbeeetof 
elq)lana.tQX'y var;iagl~. . 

4.3 Beef' Dalestic ~.ice .Spread 

4. 3.":lTheC9ppetitive EgUc!ti~ 

Equations (1) -(4) .in~le.lK.again ·~t tile· tbt'ee. theoretically.ba$ed 
specjfj~tiODS as d1~ in sect.1on2.. Firatly, the .~·Qf ~eq1latj~ 
are ~lyhigh :(E!XCe!pt .fore") 1 ~ thet'e '~. ,po ~0\'tS au.tQCOrrelatiQQ 
problell:J with t~: ~$iduals •. Price ,t.hroUghpu.teffectsand cost .are all 
;$:l.gnif:f.~t.f!l!Plenatoryvarjable$.. The ·revenue spE!9.ificat ionfavcuredby 
ltillge.nant axvl.tIlllen(19$1) ·does ~t pro'Vide a. good ~l~t1.onw1th this 
·aata set. 

4. 3.2 The' ~ted Equations 

Eq'latiOll$(5) - (6) '~t tb! equation speci£icatjonsw1th~iables 
~. ·Tl'lese·~tlonalv'ariable$ .include .inclust+'Y assls~.payments, 
.~ ~,h1Qerevenuesand ~ue addedl'Costand.price .~ 
$igrdfjcan~ 'variables altlxrugh throughpQ.t does rot, anti ~t val~ are: 
asign.i.fiC8l'1taddit:lorhb\1t .bides revenues ,value .adc;\'!Q and assistance levels 
are· notai~fj<:ant. ~. R~ andresjd;uals"tr'uct:ure ,are .mar~y inFroved. 

Squation(6) i$. the prefa-rl!dequatlQn. ·for this :dependentvarj~le.1 ·and 
~e. note the marked j.ncrease in explanatQ:n' power of this equation conpared 
wi.th 'the ~tsequatiorl$. 

Table B2reports the results Qftheseemingly t1nJ:'elated regression-estimation 
of tb!sy$tel'A of lmtbl'lnUttC>nandbeefequ;,.tions. ~. results for beef ·are 
~' ldent,ica1 to the OLS results .~ the equation sumnary statistics are 
~slightly. 

'L 



4,.l~te DomeStic Pricespreaa 

",.".1 'l'heCt:mpetit!-qeE'fJ1.:@tions 

Fqu.ationa(ll - (')in 'lableBS .agc;Un ~t tM three theoretiC$lly based 
·~,ific;atiotlS ··as· .~ m. Section ,2 fJ Fit'$tly,. tool\·of tbeseequations 
at'e very' low·C!U:d tb!n:'e. are obV,iOl,lS atlt~lation problenaWi.th ·the 
~ictuals 'l4UchbaCl to be eorrected.Cos:t isahfghlysignificant .explanatory 
var1able l 'MUle priceeffects~,ofl~significsnce levels. ~t" 
and ·the ~ve~ specification :faVQUn!dby. H:lblgenantandMUllen (1987) ,do 
;P:;)t provide a ·good~lanatlqn With this data$et. 

4.4\>2T"neA~ted .. ~tion 

Equation (sJ~nte the speclf.icationwith ~,iable$~;o 'l<})ese 
aQditJ,onal variables include .iltlustryassistance payuents afid. b'JPrQdUct 
revenues,. Cost .~. a ,slgn.ificantvarl<.lble, all ;new variables are 
significant .. addltiot'.$:;.and. the significance levels ot price and thrOughput. 
amsubs.t~-ntially ~.As$ist$lCe paynx:mtsm pau;'t;icular are;very h,1gbly 
CQ~latedwith the aggregate farm-FOSlllargin" ~Ra are .much higher .arxl· the 
:residuaJ.strQcture is velYgood. 

4.'5 .t..aJIb:Ex'ternal Pr.iceSpread 

This margin is for a, 'subset of total laniJ. exports. -. PM .grade l<;mb to' the OK 
In!U:'ket. All fiveequatiOll$ . .in 'Table B6 evl~ h.i¢i explanatory ~r ··and 
rea.son:ableDurbin~tson stat;1stlcs. cost is alwal'lS a highly s1gniflcant 
,elq?laratol.Y ~ia.ble, ,Nlilepri«;eandthroughput effects .. ~Qfl~l;' 
significance. levels. Th:1s ispx'Qbably dlle to a high.ly~laStlc de!mand curve 
for this prPChlCt l'ilicbiJJP11e$ ~tcost$ ~e passed back through the 
, .. k.eting chain. The revenue speciflcatic;m 'favoux:ed byW)h1genant and. Mullen 
(1987) .doet!txx:.t Pl'9V:i!3ea gooa.expla.tlationwith this dataeet • 

. Equations (2) fltld· (5) .,ffer tb=bestprosfleCtefQr~lainingthe lamb export 
prj.qe.~ • 

., ,,6 Beef :EKternal Price Spread 

.:Aga.inthisnargin .1$. ,£or a Sllbset of tota1;~f exports - manufactur.f.ngbeef 
to ·tl1eUS -bUt 'tt. US j,s .~ largestsir,gle.markf3tfor NewzeaJ.arx3. beef" All 
$~a.tt~tlonsinTablE;t at $hOw ~'lowRa .and tb!!re are obvious 
autOCQrrelationprQblemsWith the resid:ua.l$.?iUchrequi.red correction. Price 
i6a b1gbly s1gnjfieant ,~lanatory varIable.,. while all other variables are 
!~ignifi.cant •. 'w')rldprlce',e)(pla!oo the beef fo~marlcetJn!ll.\finet.lone. This is 
;~lydue to the$llot'trle$s of .~ .llm'1(etingehain ·carpal."edwi th lamb, 

The 'SUR results tor the! 1_ and' .~fexter;rll.llmargin .. system are reported in 
'.table sa'. l'heyare .. ver:y ,silnilar to the p:r;oeferredOLS .resul.:s .al"l4 in ·aCldition 
'the .•. ~·stat1$tiC$ ;a:re .inproved.. 

5. ,CCR::LDsIOHS AND lle'.J:CATIOHS 

6.1 S!.lE!!!1pY 

Stati$tica1 analys.isof .New Zealandueat pI'OCe$$ing~ins haS Wicated 
that t~ 'ptjt.'e rormat.i.Qn mechanism in tbesheepneat . .inlustryhas 'been 
narlteQly ·different f'rdlntbat ~rienced for beef. In the ~ oflanb the 
~. faundtbat .0000tput prleeasslstance, . process;U1g costs and revel.'llleS from 
~t$ .~ .sld.ns' ~. the ,nBindetermirlantsQfnta,tyip$ .ancl hence .tart.~te 



.Ladl· Beef 

a -0.301. 0.014 
(~2 .. 14) (0 •. 01) 

,~ld~jc:e 0.166 0.1"7 
i.2i!'93) (3.00) 
[0 .. l9] [0.941 

·Oost· 0.747 
(1,,44) 
.[0.81] 

ft- 0.87 0.55 

nf 1.50 1.61 

,RaJ O~60 
(3.61) 

t$tatistlC$ .In( '" ): (!lastic~ty with respect to theBat\.~n in,[.l. 
See ~·for 'c1eWls 



l:'etu.rn$ :t~ ~:rt$~ ~·~tpf .~X' ~lr.Ig '~'al$O :i@rtant in 
$C8. '~iQn$ ·of tm ;tatbequat1on. l?Crl3lltton, ~rt prices ·atd.~t: 
~ .t1le _jOX'de~ f~ot'$/bUt~istanee .a1i4 .. skin revenue ··were. also 
t!J19f1ifj.~tl! "~. ~tproee$$ill1 ·~ll)ar~til'); f~~ w;;:t::e~le to 
i~ .~1n$.d\wJr.Gbigha$Sist~ .perioc\$. The. lrtportantre$Ult is that 
-prlt,e '~sa1Qn ha$ ... ~ diSt'Upted by ~~p.t jnt~~tion. 

:a.f :~1ns on tha 'other hmld ~re: principally ·foutd to ··be~termirAf!Qbv 
,~t.pr!cas..CO$ts .ard,byp.roQ~ ~~f iSUgge$t.tng greatel:'eff1cieney 
and ~t1tj.pn than· 'W1th~t$. 

l)e$p!t~ tb!: 'termlnatlon·pf8$S1stance~~ In 1980, actual ~1t,)ll$ in 
larsil ~inS Qn.l1 occtwredwitb the 1981/sa~. ~ tb;! 19Sa/89 ~., 
~!ngJD'aX'glrS(rel$.tive. to fobpr1..;e) have· returned torougbly 198a 
,l~l$.. ~f .~.it)s .baver.i..$en. jn .~lute terns but. have remained a 
COD$tant $ba.re ,of ,fob return.. ThUs, the benef,1t$ Qf ftde-liC(}nS1ng·· .~ lower 
real ~ costs bav& been· $l~ to .fil~thl:t()\lrJbtd lattb~r$than fOl! 
.beef ". Int!tddltion, ·~proclucer&havenot benefitted from. j.nprove~nt$ 1n 
arketpX'i~esas ltI.lCb. as~fproducers... If such. rat10Mli~tjon~tiv.itles 
can ~. ~tlcard off'"$b:>re. costs then tPe benefJ,tsto ~at 
~. w=»Uld .~·sub$tantla1. 

5 OJ '~LessoIlf! 

This paper .ba$ highllgbtetl lxJw· adjU$tment in tbeJll!!a.t ~~ $eCtOl' was 
1nitiate4 and then Qisrupt~bygpvernment CUld :tf'B. pl:'ice policies, 
pat"t1cu1arlyfot' ~t$,Byowrridl.ngnarket ,$ignal.$,produt:.er$ and 
p~r's .~ less ;incentive: to adjust lives.tock ~tlC>n 'or processing 
CO$'t$ ·.~cap.acity" While t~rd1ng rationally to the signals provided by 
~price~~policies, the .need for' si;t:UCtural adjt:lS'b1ent WBS ~la~ 
until 'ren:pval .of ~.i,$tcmce ~es ~ late 198$. Bence tbe price ffllPPt:irt 
p:>lieies -delayedrationa),isation .in ~ p~ing$$CtQ~ 'by ,~ly four 

.. years,. an uninte~ b\lt: ~tlve c¢nsec.tuence o;fGo~:rment and.Boa:rd 
.intervention~Thed1SCUS$ion of neat Pt*OCeSSj:ng costs h1ghlightsthemanner 
1nw(:hgoverment ,p:.lljey and producer bdar&3.can J.nfl~the 
;ratJoncUisation .~ NUch ~d no:rmallV 'occuras apart of ~ 
liberalisationpragrarme. 

The :t:,'()leof tbe .MP,B' .wassign:lficantin . .llrpl~ntjnggoWrrment. poliC,!{ .atiQ. 
.l$o in ~t •. ~ in~.i.ng'$eCtor~r$ldp~ ~ i$ CdO$iderable 
deba~ owr .how ~ll ~ 'Board perfo~ in its period of cQnt1:o1o~r 
s~tmarlteting {Griffith and Martin 19Sa) .. Since relirquishing .control 
of ~at trad~, the Boal'd has 'been active in , ~1t9 miustrY 
X'f!O~sation. .~ Boat'd .ba$. '~ .• twld,s·availa'ble it~~ contne1"cial 
stlbsidiary Freesia, to lnvest.in proce$S1ng/e"'POrtiq1 ~es and. influenced 
:ratlonalisationand .pew processing activities. 'Xhl$COlTIl1!I'Clal .inVolve~t 
'Jla$ notalleY$ been. vj~ asbeneflcial to .industry testructurJ.rq, ~r .. 
It·al$Q highlights the 'potemtial confl.ict between-the.~ Itpla~ 'and 
.referee" ':role$. ' 

~t .involvetIEnt .in ,marketing activities hasb!en$Ubstant:1ally ~educed 
in recentyea:t'S.~r, .it is inporta;ntto 1;'eCogni$(! that $tatutory 
Q~$ationS. $UCh ··e$~ee~ ~ are still a form Of interventjon mieb 
.• Y ~~ jncrea$in!;J levels of gtJVE!~t1JPnitorir..g to'ensure national 
te~ a,t'f! .. maxilllised. from agrjcul:~ .~rts. 

$.3 Ft:trtherH:trk 
, 01 '9 . , ' 

The' next$t~ ;of tb:1s resea:t'chprogram !nwlve$,. tbeapplicationofthe 
~t$Qbt~ be~ to ·CUl analysis of' ~ distribution ·of the:·eccnc>mi,c 



~t$.aCI"OS$.~rsi ~rs ·and. the proce$$lng anCl:marketing.secto~ 
Qf the ~t!ts :from: ftl:7:tber· costeffic.iences 1n ~. p~ingsectorana: 
the~lbl~ ful:'ther rationalisation of ~ Qve~l'ty proQlem. 

For l$b,~fand the ·~~ts in~te; theCO$telasticitles. are 
po$iti~ ·and· highly 81gnifiCMt.For mutton the ~t elasticitylspo$ltlve 
tbo\lgh lP$lgn1fican1:. A t~n ~rcent X'eCluction in the costs of processing may 
'p, ~. to lead.t? about a . 7 pel.' cent redu.ction in ~.'. aggregate 
~1l1Q'JBrg1n,cet •. pat"'. The benefits .of thi$sbol.UCi flow toprocessc>re 
andneretel;'S, to ,producel"$ and to dQuefrtic and for¢ign COl)S1.l!let$'.Tbe actual 
distribUtion of tbe$e hemef! t$ can ,be .a$SE$SediJ", applying theF.reeba.im, 
DaVlsanQ ~·(1982) ·typeQf analysis. 

~r for~tton .~ thethree,~ts :in aggregate:tthe~ isahigbly 
,sj.Qnif;1cant ne;ative effect of througbputondonlesticprocessing .margins .. 
~.- the New· zeal~ pastoral livestock $E!CtOl;' contracts, :lnSrg.1n$ will 
e.xpar.d. If .tb! ~nt~tu.re remaiM..Thi$ ~ln m,:licates the 
ow~ity In ~ing resour~ ,fS it refl$Ct$a ~d slopirlg 
p~ing: SU&'Plycurve.. Inplfcationsariee for tile appli(",ation oftbe 
st~ ~l$ .~ ··such ;a.si~tionO¢~, :particul~ly for neasurltlg the 
benefits to .tb! p3:'0CeSSlngsector. 
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t~ictUle ".N9De DefinitionSaurce 
: .. Call $11gl §ePt mere. noted, 196'1 .... 1989 June Yearl 

1,,~t.i.c ·beef :margin data 

:fSB5flZ. 
P.B'QBaiN:z 
~' 

~ 

~. 

?~ 
~ 
'.M;lLBNZ 

.~ 
P.TfOJH'.NZ 
fO!TNZ 

~llOBpr,ic::e· ~ =;.~~l?PBFNZ calCUJ.d:ted 
,,A.~8QI! lOB ~ice :for all. beef exports ~ .. {1989a) 
TQtcU .C09t$ forPl'QCeSSinrJl$torage, . . ~ ~ 
transp)rt and overheads (.includlngprofits) 
ot a ~tatjve l.6Qlcg cow 
;A~ ~t schedule price for 
lISnUfactur.:fng and. pr~~f, ~lusiveof 
$1baid1es 
~tal beef ~lcn, bQne-,in, loc:al 81Xi: ~·da.taba$e 
~t ,tSllaughter (000 tom'leS) 
Va11l9of nh1de c;reditUtoproQucer 

Value'ot.$tlppleIl'e'ntaxy 'Illininumprices 
arxl .frtabl1isationpaymn;ts:tobeef 

~ ,(,.989) 
N:7l'E. 1 
MAF(1981) 
Griff·ithand 
Martirl (.1988) 

~l?OB .price ~ = .PFOBtBNZ,..;PFLSNZ .oaJ,c;ulate4 
A~ Jroapr:1~ foralll~ . exports. NZltHES (1989a) 
TQtal·costs.for~ing, .storage, . :NZM?B ~ 
tr~ anQ'CJVerl1eaQ$ (includlngPJ'Qfits) 
of a representative 14,1t~ ·larrb 
Average~tSChedulepr.1ce tor 
alllalrb grades,~l1lSlve of 
$Ubsidies 
Total ,lanbprodtlction, ~1n., local andMAF<latabase. 
~. slaughter (000 tonnes) 
A~ $Cbedt1lepricefor pelt .~ N:301 )fAPdatabase 
,for all lad> ~:ades 
Value of' suw1ementatY ~m1n.iDml·.prices 
and stabilisation pay.aentfJ to lanb 

MAP' (1997.) 
Griffith.and 
M,art.in (198(3) 

~FOa price .spreqd.= ~-PPMrNZ calculated 
Average FOB price for all ;~tton expQrt$ .N2HeES (19a9a) 
Total'COS1:$ for ~ing', storage, N.llf.'B SQrvey' 
b'~t ,aJ:doverheads ( . .1ncludlngprofits) . 
ofa~tatiw .20lqJ,~ 
Averagebaremeat $Cheduleprioe for MAP· database 
'all .mu.tton .. grade$, ~lus,ive Of 
sUbsidies 
Total mutton prodQction,bone-in, lQCEll 'MA!' database 
and :.ex.portslaughter( 000 tonnes) 

f '. 



~ 

~. 

Average pelt and~lscbedule price for 
all ·JlIli;ton·grades 
ValU! Of sqpplement~ ;~ prices 
;~stab11isatlcn payments to DUtton 

MAFdatabase, 

:MAi' ,(l987) 
Griff.ith and 
M!rtin.( 1988) 

4. ~iQ Aggregate ~inaata 

~. 
~ 

llf?ALLNZ 

.~ 

.ASSALLNZ· 

FarZD-FOB p;'ice~ = ~PF,ALT;NZ\ . calculated 
A",-..rage, .l'OEJ ~i~. of '1ad:>, :DI1tton anCl· ~f :~(1989a) 
we;igllted ,bY production vo.l~ 
Total costs tor~ingfstorage, ~2 
~ and· ~~ads(1nclwlitJg' profit$) 
Average bat'en1eatSChetlul., price forI_" MAP ~tabase 
JlIltton .andbeef,1eighted byprcxiuction 
'''I101~, exclusiw ofsubf.dc!ies 
Total.lamb,nutton and beef production, 
bone-ln, .local and·elrpOrt ,slaughter (000 t) ·MAFdatabase 
~t ,revenue teceive.dby Pl'QCeSSing M!A tr.>TE; .2 
caJpJnies for sale of all .~ ,NZ .DeptStats 
:~t skins .~ hides 
AverageQt 'Sll,l;I!?I~tarymin:1n1J.nlprice 
payuents and stabl1.i$at:ion payuen:t$ 
weightedbyproductlonvol1.ll1SS 

.MAF (1981) 
Griffith and 
~ {198S) 

,5. External.lam data 

FOa-nm:ketprice;Sp~ .~ P.N:.BBX-.mBLBEX calculated 
tilrld kmf,)\prlc:e, . a~Sndtbfield . 10H3ES(.19S9a) 
Market,priCf,! (ex-boolcs) ,for a ,PM grade ,laJrb 
M:mtbly data,siDple ~ 
:rota! coats .for· EIh1ppingt tariftsand UKN2'H?S ('1989b) 
int~ ~/handl.ing cbarges .for a 
repreeentat.i~14r •. 2. kg' ~ 
FOB valteofa ftozen·prj,me grade ... l.m1bNZDept state 
(13-16kg}shl.pped to the UK 
VQl-uae ofpr. grade ~' shipp!d' toUKNZDeptStats 

p,.EKternalbeef data 

.r«&'EX. 

FO~maI'lo:lt ~ice~ad==~-Pi'OBBFNZ ,calculated 
w::>rld~f pJ."ice,average .~. York cm ~ (.1989~) 
price for '~~less ~1ng caw 
Monthly ~ta, sinple .~. 
Tota.l costs for fJ'e1ght and insurance NZS?J3(1969b) 
for a~ta.t1ve 160kgcowfrcm BUB 
to 'New' YorK 
,FOB value of ftrQzenbonelssscow and steer NZ Dept Stats 
boxed beef .$hipped. to tbe J:JSA 
Volt:lDeof frozen boneless cow sh1ppedtoNZ ])eptstats 
the USA 



7. :Ot:b!n- data 

m ·~price.1ndex, ~ 1975:alOO NZDepts~ts 

m Nlolesal.f! n:m-tr.:tables price :lnC1ex, NZ .DeptStzlts 
base .1982=l()O .. To 1976, tb:>lesaleprice 
1tdex .ofserviQt .iJldustl:y ,outputs; fran .1976 
producer price .jr]deXof ou.tputs 

H.lTEl;. This J.s nor.mallyoffsetagainst ~irq ~but .,is. treated as 
a separate var!able here (available 1916or.NU"ds) • 

11l'J.'R 2:. 1967~197': Ie DSPARll.£Nl'OFSTATISTICS, statistics of Industrial 
Production 

1974-1981: MIA, .$l.lrVeya 
.19a8~1989: Interpolated1,l$ingprevi0u9relatlvitiet:; be~nM.IAdata 

am 'f1~ Of il'dividualproductcostings from ,N2H:'fS 
The MIA 'SUl"VeY cbangecl the~t of tl1rourJbp1t startir1Qin 
1984. These new "kill units" were nl~able to be ,J"eC011CiledWith 
previous production figures. Unit cost f:lga,res'N!re1nterpolated 
using tbe~~tivitlE!$beWeen totaJ,production.andprevious survey 
flguresfor 19a.-1987. 



m C' FER', 

~1xB" .... .Detailed .B!Pm!!!.i1m Results 

1*abl~ ,}31 : La1tb Farm-FOB It!min~ Real. '(NTI~ Values, :196'1-1988 

E2iplanato;ry EaUation Nt:iniler 

Variables 1 2 3 4 5 6 

competItive models -augmentedmx1els-

C 0.233 0.141 -0.924 "'().901 

(0.15) ( 0.43) (-2,,68) (~.59)' 

FOBPrj,ce -0.295 ....().411 -0.392 -0.196 
(-2 .. 23) (.-2.70) (-2.21) (-0.90) 

[-o.E)3] [-o.as] [--0.84] (-0.37.1 

'ThrQughput 0.0026 -0.0009 
(2.36) (-0.41) 
[1.08] [-0.371 

Revenue 0.0007 0.0008 
(0.89) (1.10) 
[0.49] [0.56] 

Cost 2.008 11070lS 1.738 l.354 1.304 

(5:10) (3.48) (3.66) (3.54> (2.52) 
[1.38] [.1.11] [1.'19] .[0.93] [0,.89] 

Assistance 0.668 
( 2.7') 
[0.13] 

Byproducts ""().024 
(-0.06) 

Hides/Sldns 0.352 
( 1 .• 16) 
[0.15J 

value.~ 
1.412 
(1·.31) 
[1.60] 

. R- 0.60 0.60 0.61 0.63 0.71 

1M 1.58 1.58 1.53 1.65 2.67 

t '$tati$tics .iJl· (.) f elastic! ty -with ~ to the nargin in [.J. 
see text for (}etails 

-1.a12 
(-2,24) 

0.996 
(2.99) 
[0.681 

0.653 
(4.13) 
[0.13] 

0.284 
(1.10) 
[0 .• 12] 

1.71' 
(2,,45) 
t2.01] 

0,,1 • 

2.62 



Ta}:)~B2 tLaabrMntton andBeef~FPB *Ninst RMlINTIl Values, 1967-
Y!H.(~ly ~latftd ~1on.) ..... 

o ~,.360 
(~.S8) 

0 •. 602 
( 1.12) 
[l.:Q.f.l 

'.l1Jto1Jgbput 0.0000 
(0,01) 

0.521 
(3.32) 
[Q.32] 

O.rIO 
(O.15) 

.~ts -o~99S 
(-3 .. 56) 
[-0.21) 

1!ldes/Skin$ .0.259 
(O.~6) 

0.88 

1.95 

-o4a1.80~82$ 
(~l"lO} ( 0 ... 99) 

O.61~ 
(,8,73) 
[.:1 •• 061 

0.521 
{3.91l 
(0 .. 32] 

-0.991 
(~3,84) 
[-0.22.] 

-o~($g 
(-0.53 

-'>.0010 
(-0 •. 57) 

1.030 
(2.39') 
[0.'l1] 

0.606 
( 3.05) 
[0.~121 

-0.432 
(~1.5$) 
[...0".16] 

0.244 
(0.93.) 
[0.'101 

0.76 

2 .. '08. 

0 .• 280 1.392 1.007 
(.3. .1~) (:3.15l (3,.1) 

0.993. 
(3 .• Un 
[0.68] 

0.518 
(3.16) 
[0.10] 

0.747 
(9.l6) 
[0.'78] 

0.745 
(9/fl) 
[0.18] 

-0./0054 -0.005 
( .... 3;.12) (-3.80) 
.t-1.16] r-, ... o~n 
t4>.43.3 
(-1 •. 19) 
.[-0.30] 

1.336 1.293 
( 6.(8).{f) .. 45) 
tO.OSl [O.O~l 

~.'28 -0.062 
(-1.90) (",().,,24) 
:[-:0.16] 

o.~41 
(0.9&) 
[0.101 

-0.751 ....().629 
(-2 .• 27) ( .... 2 .•. 25) 
[-0.22] [-0.18] 

0,,76 0.91 0.91 

.1.61 2.02 1.84 

t stati$tic:s 1n( ... ).; ehJ;stici ty with respect to the llBrgin .mE,,·]. 
See.t~ .for details 



Explanatory 
Var.iables 

\ 

~tlt;ivel1\Odels 

4).336 ~,.2.36 1.235 
(l.;S5) (....C). 9'> (-0 .. 68) 

0.'709 
« 5 .• 26) 
[0.1·1 

0.SS8 
(,1..07) 
to.fa] 

0 .• 55 

1.71 

0 ... 67 
('~·14:) 

1.112 ,1.117 
(S.SS} (3.76) 
[1.111 [1.11] 

-0, 0023 ~. 0025 
(-1,,46) ("';1.65) 
[-o.60J [-0.65] 

-0.0050 
(-1.46) 
[-1.0S] 

0.43.40.133 0.881 
(0,.79) (0 •. 43) (1.32) 

[0.60] 

0.58 0.600.01 

,1.781 •. 75 ,1~51 

0 .• 69 0.70 0.41 
'1.31) (4~53) (2.41) 

1.018 
( 2~l5) 

0.723 
(7.64) 
[0.76] 

....Q'I0057 
C~2.99) 
[-1,.23] 

0.114 
(0 •. 27) 

1 • .203 
(.~60) 
'I 0.071 

-0.016 
(-0.05) 

-0.4'14. 
(-1,.32) 
[-0,14] 

0.80 

1 •. 69 

(l.'ll 
(3.97) 

tstatifrtiC$ ,in ( .. );~last.lcitywitbrespect tothei'EX'9inin r.1 \I 

See text fordeWls 

1~,103 

(3.21) 

0."125 
(8.15) 
[0.76] 

....() .. OO58 
(-3.70) 
[-1.23] 

1.211 
( 51012) 
[0.08] 

-0.510 
( .... 1 .. 86) 
[-o.~151 

Q.82 

0.'12 
,4.15) 



.-0.063 
(-0 .. 27) 

0.390 
(6 .. &6) 
[0.68] 

Q .. 6S8 
(S .. 3f) 
rO.361 

0 .. 77 

21032 

~'06~ 
(""*.26) 

0.397 Q.888 
(4 .. &6) ('.94) 
(Ow69] [O.68.J 

'-0.00002 -0.00003 
(-0.10) (-0 .. 12) 

0.6000.574 
(2.12) (3.·04) 
[O.3?] [0.361 

0.16 0.'77 

'2.32: 2.S3 

1.523 .... (>.214-..0 .,240 
(3!t<.621 (-()~29) (~l ... la) 

0.564 
(5.75) 
[0.9$] 

-0.002 -o.()QOt 
(~2 •• l){-o.~) 
(:.-1.101 

1.171 
(.,05) 
[0.11] 

O.~2 

~.32 

0.585 
(2f'84) 
[0. 36,J 

0.181 
(0 .. 13) 

-:1 .. 014 
(-2.S7) 
[-0.221 

0 .. 609 
{O •. SO) 

O.OO~ 
,(0.02) 

0.8l 

0,,586 
('1 .. 34). 
[1.02] 

0.506 
(3 .. 42) 
[0 •. 31] 

-0.909 
(~3.1') 
[-0.191 

-0.86 

1,.~ 

t stat;ist,iQ$.ln{.) t ·elastic.itytdth ~ to thtt~J,n .in [ • .1 • 
.. ~ 'blt.1tt ~deW.la 



.~ ~ ": ,All PrcXluct.~1!OBM!mint ~ .. (NrIl"i1al.(1~7~1~S8 

.0 

R-

.fJi· 

ttl) 

0,,200 .' 
( 1 .• 61) 
IO,,3Gl 

1.1M 
(~· ... ao) 
[0.19J 

0.39 

2.07 

0 .• 52 
12;.S2} 

COJIpetiti~J1IQdel$ 

~loaf)$ 
(-0.74) 

O,,4C)2 
(1.8'7) 
.to.7~1 

-0",0002 
(...:Q.96) 
[-0.31] 

lt210 
(2.,72) 
[O~a2.1 

'0.40 

2.16 

0.64 
(3\t80) 

0.'339 
(1.65) 
[0.61J 

-0.0002 
(-0.$0) 
(-0.311 

1.007 
(3 .. 08) 
[0.68] 

0.·.0 

2 •. 10 

0.61 
{3.51) 

i\'W -

0.12'1 
(O.2ti) 

0.&85 
( 1 .• 63) 

0.28$ 
(2 •. fU) 
(0.511 

-0.0002 -0'.0009 
(~.'2) (-2!1.(S) 

1.5'5 
(4.31) 
[.t~05.1 

Olf~ 

1.97 

0 .. 42 
(2.09) 

t~jll01 

l.OO9 
(3.9Ql 
(0 •. 14] 

0.'898 
(,I,,43J 
(O.C)6] 

'-0.902 
("';S.9a) 
(-0.211 

O~a21 
(2.'85) 
[.0,,211 

.0.86 

2,,01 

t$tMles m {.):.el.-t1city witb~t to ·~J$'gln lnC.]. 
$eete)tt fQl'details 



1 23 

-0.322 ....Q .. 259 -0.258 
(-1,9.) (-1 .• 85) ( .... I.Sf) 

0.12.9 0.160 0.093 
( 1:(0"13) (2.(;7J (0.96), 
[O.SS] (0.41) [.0.27] 

0.0008 
( 0 .. 73) 

0.0004 
( a.au) 

0.809 0.726 0.822 
(5 .• 24) (6.98) Ui.''1) 
·[0.88] [0.79] [0.901 

O.$S Q.86 0 .. 86 

1.51 1.54- 1.50 

0.0086 
(0 .. 09) 

0.0001 
(0.85) 

0.823 
(5.16) 
(0.90] 

0.8S 

1.32 

5 

augmented. n'Ddel

-0 .. 258 
(-1.52) 

0.0019 
(2.02) 
[0.,15] 

1,.016 
(10.01) 

[1 .. 111 

o·;e~ 

1 .. 41 

t.stat~iC$1n{ .. ):, ela1Jtfc,ityw.i tb respect to the JlZU'9Ut .i).'l t .]. 
'see te)tt 'ford(!talls 



p 

'1»1 ., 

1, 

-0.039 
(..-(l.,13) 

0.145 
.( 2~'$e) 
[0.93)' 

O.o()oS 
( O~20) 

0.151 
(0 .. 33) 

0.30 

1 .. !)7 

(h6S 
(S.t;;7) 

0,,061 
( O~31) 

0.142 
(2.70) 
[0.93] 

O.3Q 

1.60 

O,~l 
(3 •. 58) 

-
-a.Ola '0.54' 
(...o~04). (2.18) 

0.137 O~·135 
(1 .• 98) (2,941 
to.S8) [0.88.1 

0.0012 
(0,,13) 

0.00012 0 .. 00012 
( O.2e) (0.26) 

Q.148 0.133 -0.194 
(0.31) (0 •• ', (-o'l36) 

0,,31 0.34 0.1.3 

1.66 ,1.$8 2 .• 0p 

0.63 O,~f.)~ 0.69 
(S .• Gll (3.71) (~.23) 

t .$t.t1rltles In(.); ela$ticity 'With .respect tC',) tM aa;&."gin itt [.]. 
·see tex.tfor die!ta!ls 

6 

-O~027 
(-0.09) 

0.146 
(2~6S) 
[0.931 

0,,'115 
.(0 .• 39) 

O.M 

,1.60 

0.61 
(3.~3) 



-0.349 
C..-2.d21} 

O.~1.20. 
( l t 69) 

£0,.135,] 

0.0010 
(0.921 
[0.09] 

O~M5 
(6.(4) 
IO.921 

~.SOl 
(-2.14) 

0.166 
{a.93} 
{O'ilI93· 

0/141 
(7.44) 
[0.811 

0.87 

l~QO 

-0,:201 
C-o.'10} 

0.156 
(3.1"1) 
[1.00) 

O.~OOQ4 
(0.32) 

0.354 
(0.82) 
[0.'271 

0.51 

1",,59 

0 ... 60 
(3~74) 

0.014· 
(0.01) 

0 .• 141 
(3.00) 
(0 .. 94] 

O~55 

1·.61 

0.60 
(a.s?) 

t ;tgtatlstics in ( .. ), .ela$tlclty with .~ to -tM margin inC .). 
see· t$Xtf¢r&9tail$ 


