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1. Introduction 

me, ,prillcllJal. \l'.Q~, Wheat. nocSuced,ln At,tatfa1ta1.s," fo<>4 forhu.ul. 
con.Uilption,., wlthtbe ,gr:,at,r'pat't .ofth~sconawapt1ort occurring in ,xpor,t 
.,.-kettt (74% of' Au$trali.'aWh~.~pr.()dtJ~tion.1 ,exported19S(}-Slt() 1984-
8S"altb,ough'not ,.llfor hu .. n COP.udptlon). 'There ,:I.. 8180<a r.~tJ.vely 
•• 11., buttbrtving, ''';:l.ndu,trt.l ~eat"' induaerywhl,chprocell.e_, ~eat11lto 
.:wf;devarl.ty of ))roduct,senDe ofwblcnJre' ,¢()n.Ultaer' $ood. but of 'whicb 
tne,gt .. t~ ptt>por~ion~s tltiled, 'illtuttherlndustr1,a'l PtoC9!S8et .. 

In tbi.paper . at.. t\otedtheprln<!l~llldulltrial ~... t>f ,wheat 
($ectlot\;2) and, the df,apo.ltionof woi:ld cere.l prOduc~1on into indu.trlA1 
u\\Ie.(Bect10n 3). ,Ecot"Q1d.ccbar.cter18tl~ ,of~be &astrallan:l.nduttr:l.,,1 
cereal.ptoe ••• ln81ndu.~yare<le.crl"d lnSeet:[C!\ 4. ande:q»ortaancl 
!$pOrts .()f, lndu~tr1alwbeat . Foducts 1nsect~on5. . In Section'. 6" are 
dj,.cu8sed •• pe~ts (li the, Au'lltral1.an .. nd !llterll4tional in.dustrial C4!rea1a 
.rtet. :in the e,ontext of the curl"t!ntrev:,lew of wheat..-fleeting 
artangetlentj btthelndtist1;'it;!s ,A$s:!8tanCeC01lll1..,tQQ. 

Th .. ~ 'bq been recent rapid growtb of IndustJ:'ialwheat ,proce •• ittgln the 
E\¢op.n Comaun~ty(!C) -,wlc;:b.ppear tJ b)'7:eault frOll,.urplu'ae.genetat.d 
by prlce pallele. u¥1det'tbeColIS()n~leultur.l Po11cy- and, emeJ:'ging 
.t",ehpro¢~8sin8 lllduatriea in the nd:rdW~rld.1'heae de'9~loPJenta .Y 
beain fto cteatepr"slureaf9J:cfulnge' in theeatabliab.ecl iudusttlal cereals 
procee.lng'indu.triea. These developbtgPte.8~e.ma1~equ1r.te-
8lusesa.nt ofpol~cte. affectlng eerC!e1s growing. ,.ndproce$'.f.ng 
1~\J;sU'1e •• 

Haiu 4omin-.tea tbe 111du~tr1.1proces$ing of cer •• lgra1na in western 
:1ndq.trl~118edeountrle8(cf. Section .3). In NQrth_J,"lea~ ,the product.Ion 
ofwbe$t;~4y:cb18 el.~nt;!\a1ly • bY"'1lro(luc:t ·of g1\t.ten1lanttf.cture (Knight 
and :Ol,on 1984). 1be pr1nc~pal llae of gluten 181n£o~a .lIt'uluf$cture ,'!'he 
Pt'~~M:'v'.l,pal use of Wheat starcb 1nthe tr.S. is. in pa~r tDIIlnufacture (MQQre 
:e.nd"'3()rs1973; Ca",l&on and Mullen 1913; KnlgntandOl.on 1984).. In 
eountrlea wher~mt11I:e18 notaujoretardl source (e.g. Au$tralta), uses 
of whe .. t. starch paralleltbose of maIze atat'ch 1nather countries (Carlson 
and 'Hullen 1973; also Knight and01son 1982). Uses of wheat starch include 
paper.nd paperboard manufacture, textile manufacture, pastes 11 adhes.ives p 

dextrin manufacture, pharmaceuti.cals and cosmetics, building Wlter1als, 
binding (e.g. c:a1;tings, 'briquettes) and food uses (thickeners, fillers, 
colouring). 

2.1 Gluten 

Bec~uae the protein fraction of wheat bas traditionally been the more 
highly valued product of the indu.trial processing of wheat, gluten is 
conventionally produced by dry-milling processes (1.e. produced from flour) 
to preserve the properties of the gluten (cf. the wet milling of whole 
Baize grain) - e.g. Bunwick (1980, p.463). Hunwick save details of wet and 
dry fractionation of wheat, 8S did Fellers (1973) and Knight and Olson 
(1984). 

SitlllOnda and Orth (1973, p.8~) noted that the COlt of cereal protein 
.. nufaeture reserves ita uee for food 1I8nufacture and hig,her-pr iced 
fJpeclo1ty itells. '!'beee authol' '<I reviewed the chemistry of cereal proteiru: 
~aa noted .everal pOIsible future developaenta. Gras and S1umonds (1980) 
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l10te tttat.tbt waiubuunfood 'ug.ofll11ten1.1nba~ 'i'oduct.; otber 
u" •• , ittol"ae •• text.na. ... a and,eraul*1onatabllt.er.( ••• al.o tect,-" 
,Bootlt .• n4Al-hlbdadl 1981,pp. 243-244). Glutenptot&lub •• , lNu,q. 
ct.l_dto be the "keytotM, bett."loutofwheatflol# (Leer, •• t _1 1981, 
p.Z4Sl. ~t 1,tba. aI.oheen atpetltba.ttheatardl,lt.elfb.. ~.profound 
affe¢t, (.lc) on the attuctut(!ofbread', andotberl;Jaked'80Ott." (Anao14 
191',,1>. 1,4).textur.d .In'oteln noauct~ baaed on "l(!setableprodueta ,b ..... 
htteQ :a recent artaof eOnlidetablef.ttt,ereat. 1t'icl~t11n,'the use: of '.\fheat 
gluten." Gluten,h~al.o 'be.nrid.l, u.eda._ ... textfnl~ or,lubat~tute 
in :pet food.. ,Industry 8()~ce.reportthattbedeunctfor aluteQ ill the 
U.$:. "'&b.t be.ubtulltiall,. Increased '1f f • ..-lnace()U.ps:04u:ct •• (8.,1. 
gluteo)wetepe,tld.tte4in _llao04...nuf.ct~l'e (cf • So. land 1986 t p. 
,1S). 

2 .. 2Stareh 

In .A\ _jor~.vlew ·of the indu.tr1al u.e. of _lze at.rch,b.tel1 (.1973) 
li*t""lta ._jot~.1IS" -.,.1118 a8 .:lz!~ aS4!llt. and.dbe.ive. 1n •• kins 
an4eoat,1ngpt.per •. attd paperboard.; .1~e. In. te;ICt11e .. nU'f~cture;.nd as 
.dhe.Iveas Inproductng boxboard. lneulatlonboard, paper ~I" ~T.dboat'd 
cartons, . and ~d label' and tapel .. (eee 41.0 Young .1984; llutGu'lbera .and 
Solarek 1984; W.tson 1984; .Robwer aod1O.ea 1984; !feQtzet 1984; Moore: et 
al. 1984, 1'ennedy aUc111sher 1984); H1tdl (1984) dlscu •• edtbf! ptrtlcular 
ua~aQf potato. atarch, .and JuU.no (.1984) notedpattieularu ••• ofticer 
starch. 

In pap~r altins, .starehesareulled in wet"'"\lnd ad41t.lop {starctl-bf.sed 
adhesives to Inet'ease paper atrength);2Jurface sizing (tot.proVe the 
writing.nel printing eIlaracter,latic'l of paper snd paperboard); and 
pape~eoatins (atareb-based .adheslvea used to holdp1s_nts to iaprove 
printabilityappe.rance, and brightness and to incre.se opacity)_ 1'be 
principal stareh-based products usediu wet-end addItion are ullIIOdifiec! 
starch and cationic starches; other starch-baaed additives include 
hydrol'tYethyl starch. lightly oxidized starch, a'!td dl.ldehyde .tarch. 
Principal stucb.es ulled in surface sizing are enzy,ae-colwerte4 starch, jet­
cooked starch, oxldl~ed stareb, and hydroxyethylat.ed starches. Coatlq 
adhesives include entya:K! converted starcb, oxidized starch, dextrin., 
hydroxyethylated starcbesand starch a~etates. 

Stareh~ba8ed adhefives are used in the unufaeture of corruga.ted boxboard. 
paper bags, folding cartona, laglnated paperboard, spiral-wound.tu~.J for 
coating paper after (as opposed to dur~.ng) .. nufacture, and for SU~d 
labels and tap.,a. Ptoductsused inc.lude unmodified starch, dextrlns, 
hydroxyethylated starches, oxidized starcb, waxy maize starch, acid 
~odified starch, and starch acetates. 

The principal use of st$rcb products in textile manufacture is as • warp 
size to strengthen warp yarns and to i.prove tbeir resistance to abrasion 
during weaving •... Other uses include fabric f.inlshins, printing, and glazing 
sewins thread. Starch use in printing has, in the last two decades, been 
larsely replaced by resins. Modified and unmodified starches ere used in 
textile finishing oper&tioDs (modified prior to use). High amylo8e 
unmodified starches, and cationic and hydroxy?ropyl starch derivatives are 
used to size synthetic and glsso fibres. Ruslell (1973, p.278) reported 
that starch use in the textile industry luld been declining at a rate of 
5-6% p .. a. Russell also reported then-contemporllry developments in n~w uses 

., 
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f«stueh. Moredetatleaanalya:l, of the 'ph,.1calptopertlu of cereals 
amt tbe~l'prod\let •• pa~tl¢Ulatl,.~.latlt'l8to.tardt c:oaponenta, ... y be 
found 111 'Hu11er(1913). Med"lf (1,73) and M~ld(197S). 

A1I&jpr 1IQ4ern_vetloPMnt1#tl',te oeof _izeatareh bas been. the 
develoPl\ltntoflt1ah '~~ctOI"FCotn $yru.p '(Ll()yd allaN.leoll 1984). By 1980, 
eQfnne.tenera c,craprleed SUot per (!&pltaU.S. ¢Qnfump.tiol\ of"ll 
nutl"ltlveaveete.ner$, and JU:Sh rruetoleCoJ:J),SyrupcOIIPl!'180d IS: of all 
nutritive lnIeotell«!r'qc::onsuJtptlod(Catttor 1981). It wa. ,estiJulteatltat, by 
.1'86. C!Q~nJWee't~ller. w0(l14 coapt1..4S%of 'U.$.eoniuaptlon of nuttitivoe 
8)leeteners. and B1lh Fructo.e. CocnS,,:up28X (141-.\1 andSJd,th 1983);1t 
ap,e.J?tba~thlse.tl .. te v.a,. Inf .. et,~oo low(USDA1986.,p. 11)~ 

~ne' (1981) discQ ••• 4the.patellttal"of .tU'eh .U an iQ4ustrlalfee4.,tock 
for prod~c1ns lowllOle~u.~ wet8htehw~Ia ~Ql\~lltf.onall, .derivedfros 
petroleus. ..1'he .. .u8g~.te4r011tefol' .th.prc4uction of .. ch eb_~l, 'if4S 
u.tl1e dePQ1,.t.tzat:f.onof8ta;ehl11to81~o.e. and.1t$ aubaequetnt 
converaiQn!ntoa wide vax-1ot)' of1mfu'-=rlalcb;eaicala ·(polyole, aldebyde,., 
bton •• , acids, e.te~." etb2r.).One. particular potential us •• "' •• teen 
to betheptQductton, of .~eh-,*.eclpol,.l" (e.g. bio4egtadablE! 
pl •• tie.). Otherdetal11. ptovide4 in ,Daniel and Whiatler (1981) andOt,y 
andno.ne (1984). 

!,J.u11J ,atarf.'!b. u,.be "sed U.IU'batt.to inb1otecMology processe. (Otey 
.and))c)am# 1984).F~eu1llPle. ll\tDse Au,..traUa Ltc1baa recentl1fl~:ed· a 
neweOJIP.ny t CUiuaBloteebnoloa' Ltd.ln wbleh 1t has a repctted 25% 
.bareholdllls.tooperate aeo •• ,,;ci.1. scale plant f~n:tbe production of 
eltt,lc acid ualng starch-clerlyed gluco$le(ln,gr.. 19B6a,c). 

J,Jartleular uaesta wblchweatstardle,.and their derivatives can be .put 
were briefly noted 1nGasen (1973 )and.J('nlsnt al\d0180n (19.84). These 
u.... paralleling thole of tbeeornstuebes.lnc).oudethauaeof cationic 
ttud\ea .• nd flO\lr8,. eeteal ",ntbat, •• ndxanthlde •• acld"'1l041fledwheat 
flour. anddetivat1ve8._ehanf.~1'1y ·1IOd1f1ed starcbe., and .enzyae1QOdifled 
flour 1npapetunuf.eture;un'llOdtf1ed wh~at 8t"cb"dextr1n.and thin­
:boil1.tl8 aeid~dlf1eclwbeat starches 1nf.~i1! .nd teXtl1ef1~1ebi.ng; 
blends of Brit1shgu ••• whftt st.rdt and stateh ether .• for dye paste 
preparatiQD !n fabric printing; ltOclified wheat starcbec.floDra and 
dextrins in box.and carton aeallna.envelopegwas.. paper baa seam sealing, 
papU' ·conta:f.ner labelling and. othatpaper-paPer bonding; and .,tUfied 
.tarebadheslve. ,1n interior plywood unufaeture. Uaes oftltarc:h-ba$ed 
products reported by Australian industry in 1987 also include food uses 
(bulk. fillers. colouring agenta); wallboard; foundry .C4st1ng adbeslve6; 
flo¢cutants In .tneral proceealngj and br1c~1dng. 

3. World IndustrJ.~l Cereale Processing 

The _jot' world us_ge of ee'teals i'nthe late 1910sand early 1980s is shown 
by bc'~d ~tegot.le. lnTable 1. 11le principal uses "f cereals are ao 
live.tock feed. or for huun food and industrial use. 

In the U.S.A •• the percentase use of the two major cereal grains, maize 
and wheat, aeross USe categorl~s Is .hown In Table 2 for 1980. Domestic 
feed u.ea doalnated Baize u.e. with all dOQe8tlc industrial uses comprising 
9.3% oftctal ptoduetlon; food u\les do1linated wheat consumption, with 
industrial Ulel coapr.islng 5.6% of production. In both the U.S.A. and the 
Be in the 1970s. the doMinant eer~al grain used 1n starch manufacture was 



_0. (!a~tM In the 'C8 . .eof'tbeIC) (Tablel 3. '.lJCl, 4) .'ot .UtYPeJ ,()f 
·.~~lt ,til the, U.S.,~ ,. ,.t~eh ,uael.do1dQated by 'tbe. pt,od",ct;iou ot :paper atJ,d: 
,"p._~4 (T.bI.). 

1kt~Uet" .. ll. ,d:Otaf._t.fI 1Uau.trial ~.real.pJ:oC ••• 111S.wot:'148lut.n 
,*octucttcm 'i. ,on .• i_ch ."ller'.ecl~tn..n, .tateh,produ¢tlQn •... ' lJntilthe 
.tlt 1970., • .au.tra11aq4thaU.S ... re the, 'world'. _jor Wl\,.tatuM 
i~~ducer8(Cia~l.Q~ .• nd ,Kul1e~ 1'73) •.. B". 1980,W~8tetn!U:ro" h .. i emerged 
••• _Jor·llCiltlon . 'for. glut.n pr04uc~1.ona.,.dlby 1985, 4.t.p;odu~t1.oriwa. 
repo1';teti ,tQ \4'1Ye,lieell .pptoxl1li.tel, equal to the eOllb:f.ne.pro~uetlon of 
A.u.tr.l1. .... tt'he U.S., wttb pr.C)jected ~.1l81()n ieported .. COJit1nuinson 
.. -jot: .~le(t.bl. 5).-

The eaerl.~ceof1ar8_rn.rpluae'(Jf 1dlea~ in the Ie •• '.c:onaequen.~. (If· 
1:he;CQIIIIIOn ,Agr1culturalPO'lf.c1 b •• undt)Ubt.41ybe,none elPent intb. 
l_selu¢ •• sCi; in 1ndu.t .. 1Qlwbeat~oee •• lng ~pacttyin Western E~ope. 

4. AUfltra11anIndultr1&1 Cereals ].>roce.aiM 

BeCllu •• ,_i~eptoduct1on ·.tnA~.tl".11., .1s low, wtu!t.t :f..~1t.4Otdnallt~aw 
ma.teri_lfot Ifl,du.tr,ta.lptoe:essl.,.. Qfgra1ulh As shown in Table 6. tile 
dOld.nallt lqdu.trt.luae ofwhe.t tn Auatral~a~81b. the ,proctu¢tJ;('ID of 
.t~dl a1i4g1uten:,1'he use o£flot#Qf th1..purP~M averased .ppro~_tel1 
20.4% of flour uleforthe petlod 197r11 to. 1984-8S. Wete.olef bytbe 
AIl-.tral:btn llbeat lloard for flourprodu~tfon(lncludlng.~xpol."t.) avetaged' 
9.0X of tll. ,e.tl_te~~atralt.n :peoduction ofwbeat for tb,e'sealo_ 197~ 
77 to 19$4-$5. Tbe"naver'88 use ofwbeat for .tareb 'andslut;ell 
produ~tlon .0. ptopol."ticm(lfWh.at 8J:'.lnproduetloQ1nAuQ".:U~. (at 1.8~) 
latberefoJ;'e, .~bstan~lall, Ie •• than :In the U.S.A. (S.6~h 

The use of flour for st.rcband gluten prQC!uctlQn lnAuatralla1ncre •• ed 
byanavcrs.a f)f 3.6Ip!la. ill th~per1od 1916-71 to 19S4-8$"Tt:te 
,Au.tr.l~npro4uetlort.()f gluten. 4.nerea.edb.yanaverage, of. 4.6t' p.a. in 
the per.lod 1977-78 to 1985-86~al1d the pr'Qductlonof .tareh(1nc:Ucling non­
wbeatatarcb).1ncreatied by2.4Zp.a.11ltbeperiod 1976-77.to 198:;;-86 
(Table 6). 

Xnhlsrevlew Qf the lnternationalglJ,lten industry, ~.l.nd (1986) atealt 
with tbe Australian induetry 1n 80S'A detaUbeeause ·ofltfl role as alill.~or 
pr.o(lueer and exporter. Some of Soaland' s atate.-ent3dhfXlld hotiever .be 
treatccl caut1ou$ly, for exaaple: 

tn 4uatrsl1a •••• ,a IItrongv1tal k~eat gluten lndu6tryhasbeen 
nurturtdby tbegovetlUlent. W'h0at i.the majorcere811nh1stral1a 
andtlt.epriu:ey source of needed at arch for diverse A1,istralian 
industrial applicat1ons. Here starch rather th4nsluten 1. tbe 
prlury product, and it i8 the gluten for which outlets raust be 
found. ($0.lan4 1986, p. 14). 

ntf1ret. !tttle evidence that the Australian government bas "nurtured" the 
gluten indu.tl',.,altbough,.in~e 19,53, tbe.re ba.been special a •• lstance 
for the Tasunlan. wbe.t atafch/gluten industry In the form of the Ta.ul1ian 
Wheat Fr.eight Subsidy (lAC 1981 •• p.122). While wbeat starehi. used iQ 
"d1vt!!rae"" .lnduatrlal.ppl1eatlonaln Au •. ual1a, this use Is clalaed by 
1nclU8tryto teaultfrOQ ~he ur$ent need to dl,pole of the otherW1M low­
v.lued atareb.Kn1.ghtand018on (1984,p. 493) reurkod that "Wheat starch 
Mnufacturel, c~pet~ttve vl.th corn .taJ;'c:h unufacture bee.u.e of the higb 
v.lue of the .(!o-pr()duc.t (1.e. joint pt'O<luc~J slut-!n".Kol'eover. wheat 
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·.~~b·,t1" .. ~i_.tr.tfJ l.':tI~tlypar.l1e~ ,t~t.,~qf.1-.t~~u.ed tntl\. 
',U~$.;aJl4. Wi_tO;:n' ~t)pe.lna\l.tr1would .1'Q.ijf..p,ut,~ tba:e~l1I~h.t ~.t~da 
J'.t,~:t~n: :'l~t(ln.i.: 't" ~"'ty.F~«lu:~tlt.~.~ 'lv;t.ll~. 1' •• 411,-

..• ".~~1t1.e: '_~.t. ..n4¢oP.J!ar.blt .1.0senu.f.t1:baa ,.pJ$r,ently "bt!en,. requ:f.t .• d, 
to,.,;!*velop.A.lea1)le ,pr9<lu~t'.,ft.,tbe'.t"cbfrJctl0SJ: .. ~~Iwh'.~. rtnal1,1. 
;b~c1Af.ilth.~ ·:l~.'l.·'tllf!,il~t.nfo~ ''W1~ll~~l.t.' :._t. t)6 foun411 ,.1_ply .a 
'r.·fle~tlOt).pfthe..· ,f~C!t tlt.t,Au.~al'., .1. •• ,'l~OJt '~o4u'" 'Q~'Wheat:.nd 

i. ,1utep'"Qd. ,tiJe1:fjfote .. 1. ;~8hl1',t;OJiP«:tf.tl·'~· .. on: .. VPtld' $1u,t,n_rkets. 'l'b' • 
. l.,t ,~~.t~J,1t .'~f· 'SO'~t1~"'\)8ge.t •.. ~ .~~\\t111"t .• tt1t~ "'~e .t1:.~ ~.; 
, ~ltll.eolJ.l.4cr~4· a$" .. );ec~;t:lil$,k¢au.". u..ttOQl· .. ' .P"~a:t'.~J;'t:.~ !J.1:l$.. 
,~t~tU4tJJIS.u'b$e«l"eiitl:'.4.~~ltelt :t)YiSQIUtijl: '(1986~ .Pip" ·l~lS). 

, "' , ", " ~"" -" 

.. "ld;'t._~; .bY 4.~in;t~~t" QtJ'bIt.tl~S ~:tot 4~s.tle :~et~ Bt.t~ .. prQ4~cttQn 
: ••• ' .tIie .4Us t~.l1.~.,r •.• bl~t~ ,,~~Jit ·a1utrtl\ .• tFl(!utbt. C.1U10t 
'beljporea~1 fot~*gl\ ·~y~r'.1. ..Auatr.lia. 'sfAtP~t. 'au~Ct~ •• full" 
¢omp.~~fo~ :Wlt~,t8 .tmo,t ·U,,·S*,:port.,.J14.4j#ce~t~ ••• up' ~othe 

. p()!nt 'Wbere.,,:t"a11:fJ:~lsJtt "c;ba.tges.I.tr,ull1y ,~""1~1;1# ;th.$; ~,~.l:tall 
$~b.,.at· .•• ,." . 

·'Th~;'.~~Qt~ ()f ·thepueatlvl!!, "subaldt'''''· t\ot. de.t~d.le(f. . (Not.t~t ,a mth$14y 
f(¢wb~8:t!.t()t1uction .·,to .J4qtne~es .. ~~lY . ~"'e,.-.e~...Ubj~d)'fot wb~.t 
er()cesji~g)..~$P~c~.11y ,~1t~l1th~ .'p1!O~e8Sora . pay '\IJ~" ·'~.,l1~·tFi~~'for 
't.ht),1~·wbea,f·"~fll~C. 19~1 •• p.2S.) . ~. ~r8\1eabel()w (Sect1on~.2),. f.r 

. ·fto. :t1t~~,be~l18 ·.$U.~t.dy'on, 4uatral1tin .gltl,tenlstarch~oduct1oIl, it 1.­
~r.e 'FQbab'~e .~battbere, ~$' *n~t,t~onthi. 111@.~1. 

llw:eauQf Ittdu$tr1 ~con~i.cs' tt98.6,Table A.4)eBtl.t~. of 'J:ot.lFact"t 
'Prqti~et'lv1!t18~gg'fiJt . rete;)' .Q~ }ij.cks'""neutraltedin()lo8$.c:al change: fo~ the 
·"Fl~tD111and·£ere.l fQ~apr:od~ct.,"1ndustr1.8 a, ,hQJm;ln.. 1,o.le7. 
Howev~r, t;h~ 8ubgtant~al. ),earto . year variabIlity in the ,~p1tecl estimate" 
of teehnqlog'lc;al chf,l'n8(!, ,the '.pp,r.ent 1acJr;ofq1l811 'tY ac1jo8~nt,to 
wOJ;kfoJ",C!t'.! variablfls.t~ erucleeet;tl1Ultes. forqtUll1ty.~ju!Jt_nttt1 
itlver.tmentpr1c:eser1es, ,thelaC~ofcQrrectJ.on f,orquali·tychange in 
outputs, eAd ~tbe Impl1ed.asureitent of to~.l factor . FOQuctiv!t1 on a 
value added baaia (thus ig#ottng teebnologf..cal. change e.bodted~n 
lnteraecf:f.ate o~tp .. 't8)8uggest. t~$tcons1derablecautlon is reqtd.te!d in 
a¢eept:11l8 th~.8ee"ti_te8 at face valua. • 

.Bec4uaestard\ Clnd 81ut~n .prortlle-=lon it;liuJltralia usestlouto tbet&w 
_tex-:ia1..character1.lIticsofbotbthef.lour ,.nd 8t.rcll/slut~n'ndU8t~les 
.re di$eussedbelow.rlout.l111ng in Australt$ l$a quite hi:ghl, 
ccn,centfated:tndu8trywhlcb htls becOllEl lnereaairtglyeoncentfated in the 
1980s(ta"1~ 8.1). The number of Nenterpriae group," 'fell no. ,52. in 1972'~ 
13 ~o Zl in 1984-8;5. The uuraber of "eatab11shaents" fellfl"OID 83 to 48 
C)vel' the eUlaeper!Qd, while .the pro~ortlon of establi_Jment,e.Qnttolled 
byehe largest .four entert>r".~8 (4-f$oral c()ncent:ratlonratlo) rose from· 0.20 
to O.48.and.thecol'respondlng, a-fiT. concentration ratio ,roaefr()11 0.31 
to o. 6S.The 4-firmcol'u:entration ratlosfor turnover and value (ldded tose 
1Iores1owlYt:han tbat fotestabI1.haents in the 19108 and tIGre rapidly in 
the .-rty 1980." while that for e'IIployment rOle more rapidly In the 1970s 
anQle.s r,pldly in the 19808. and the 4-flrm concentration ratio for 
invelStmentaetually fell .• the 8-firm co.,centrat1onratiofor establishments 
:tQ8eby a (lower >$lmilarptop()rtiQn to the corresponding ·4-f.ira ratio in 
tbe (1970.> early 1980a,1.ndlCf.tlng .. (lower) at"lIar accretion of 
ect.bltiabents in the Stll-8th large.t.firt18 as in the .four larsest. 
ltowever, S-f1.rmcortcentr.tioll tatio. for turnover, value adeled •. and 
ftploYl*ll'lt stew,.uch le •• rapidly, .\lsge.ting tMt the 5th-8th largest 
fite.' :Mrket1.nflueneewalp'owing IlUch lea. rapidly than that of the top 
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,.fit ... , ~_l.ltb.oU&h tbe ,bar. of ~tb.fOUt" latC_t ftQ&l ' ,iDitOl. 
fi-.lc;&pltal ~~ •• _ IS ,p{lfClJlt.S- ;polilt.~ .. t.. 11\ .917.,..18 t'-n. 
U ~?8H3.,t",eotr.,podatqa-1ua,conc.n" .. tt.t'.~10 •• , 7w:e.n(aae 
pol .. t'.~ •• iii" 1,977"'18tlul .. '1982~. ,!linea In.~.e.entl' .aiOlatll • 
.-uble. ,it ,1. ,4{ffld.1lt to',f.qter __ Ctld:.", flF....~f.cw..larlJ, lillC. 
,4efJAt.'flq4~Pl"1.xpeaatur.f.11bY"%G_ ,tbe;"'~loa~ 
:~qr,t .... te11,,4-tU.;collC'Q",.tlon tatl~tO'tJlO.,t.r,labl~.(1n~lU¢lns 
1""'1~t.)~. (not: a".lUblefo( 19'4-85., 

fte,.t.ch,81(jt.~ ,.net ,stuch .upr. !Jl4ttltty ~.-cll lIIQteb1.a1l1.1 
4cmcentl'at-.4' than' fl<* .:tll1JlI(Cf. 'tabl. '8.2).7he:ewre: ,onl1 ~tx 
'.Jl~.rF1H; 'StouP.a.vina ,12e.~.bl1."*-'Q~' ~n 1917-18 .ud .lG in Jg&~as~ 'fJIt COQ.f~4.l'1t,.u~1r: ••• O_.. concelftratlon t.t'OI wete llot a"l1t~lt~p,t 
,for:e,tabUe"'nt.. • :f~ lArIat fU.'COlltrolledl>e~en '131 i.ndS31 
Dfu"bl~.'-Ult. Q'YettlW "rto! 1971 .. 78 to" 19a4~8S. 1)ytftbl., ~~i04. 
deflatedtot~ 'tl¢Do"r .fertb.,ef1r_to ... uavttatae Qf :2' .. QJf.-."" 
cI.flat.a val •. add.a:f~ll 4.'2%, 'p ••• ,. l_plo,.nt •• ap~oxt.tel1'tattc:. 
d.t~t.d~8..rD.$ 1 .• 5~ p'... . .Defl4te4Fo •• ;!lxedc.pltal •• ncU.ture 
\I.a Ullowtr 11\ 1982 .. 83 .than197,1-78. 'but: u. 3QO%.t.,lgb..t b 198~$5 
(Jd,rror1Jl1 dl.tal"'rptt~n 1jl ,the .flQural;ll:l;ng lndu.t~1l. 

lb. ~" fit_.ow eua_sedin llldullq'1.1. ~~,.al.proee •• lng. are betle •• d 
,to )e. G.eqrp V •• tonroqda I.tcli.GoodU.n:FleldeJ!lndu.tr1es1.t4(at.¢ .... tly 
_rgitdgtOupc.prl.1tlgtht '~Il ,Group.'.ieldet Cl11.a,p1.e .. n.vl ... tu1 
A111ed,M111s);.Bung •. __ ttalia t.td:;.l\dHan~ldra,'lo\¢ 'K1!lsPtJ. '1!t4. 
'lbe .otb'tQro.l'lt.tp~l .. e.oup. ~na.8e4. l....t.ch.nd.lu,~enpr.oattct:lon 
In 198~85...s .hownil1Table 8.2t are bellev" to bave'been.Alll.4 tQ.lls 
(.now_r.e~l11tQ ~o4un F!el~e7! .lndu.tl'le.~t4)anacor" ,Pt.od.uet$.­
~teld,r,~ wboee. CfC(Cotn Pt~uct. C~ny) Intetr.DA.tlQnalxn~'. ujoltlty 
ln~ete.t"'. (~en bouabtbyGOod-.n '.i.Ider ,f.nexebllllse for~he .. 1,.0£ 
Good-a 'ielc1e:r'ain.terelt ,1\\ Wb.atIndu.tr1e.J.~c1"n lrelap4to CfC 
Europe, •. cOllp.o,10' t~CPC pooup (InlE'a. 1986'P). 

s. Trade in Starch, GlutenaBaBel.ted ;Produc.ta 

5.1!gJ0rta 

Auat'f&11an~port. 9'f .tar~bJ:.tnullnan.411utent~e ~hoW1,11nFlgut~1 
(.v~rageunlt values .re sltOWJi in conat.n~ 1979·80dol~r.)~.1'he volu_ of 
starcb . e~ort. inexea.ed 162% in 1983-84 and a furthet 72% tn1984-!'8S 
aceomp.td .• 4 aodest f.ll.ln def14te4.average unit ".lu8.(14% between 1982-
83 and 1983-84. and a further 6% between 1983-84 and 1984-8S).Starch 
export volu.afell 16% from 1984-85 to 1ge~86, accOIlpanled bya 17% 
.Jncr~\'"e in detfla.ted.veragtunitvalue1h Between 1976-11 and 198Z-a3~ 
defl~tedt9t.l Oxp()rt values for .atarch wereapptod_tely trendl~.8i 
cor.r.l$PQn(!lns value.for1984 .... aS and 1985-86 we~e appro:tlutely 260% above 
the d~fu~ed totalexpDrtvalue fot" 1982-83. With the ,aingleexe,pt ton of 
Soutll lll~t"!ca.theFinctp.l de.tlnatiol1,8 ·of atarch expor~8 41"ePae.ii£l.c and 
l'ael.!ie .lUa countries. NewZeaAand emerged asa dolll1nantdes.tination 
t~n8 appron_telySO% ofaearcbexporta in 1964-85 and 1985-86. It i8 
under.tood tbatNeTlZe.1andstarcb (and gluten. Bee below)laportafrotl 
Auatr.11abaver~::.n be~U8. of tbe closure ofa starch factory in New 
zealandr •• ultlng fr~ caR. 

·~.voluaeofllut.n ... pot t_tte!lded upwards rea.onably.teadl1y 'lvec the 
per.lod. 19)'6-11 ~()198"'86 at " .. n rate of 4.6% p.a. Deflated a'ter.ge 
unit qlue{; f~t :Iluten eQGrta bavebeen.re et,..atle. with. 'ujorr1sa ,in 
1979~80 and. t:~ndetle1 tQfallln ao.t other ,eata. the. .an trend in the 

• 
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d,.fu~ ..... t:._ ~tv.I.;t" .• 1U~etl .a-20,2'.,.,. 1n thl~:l~, 197~7'l 
to: ·,1985-86., 1b., ,.w,.ttt,e' ·~,.-t"il1 ~f~t.dtot$l.,~t', -1,,.,.:: ,f~.lp,tetl 
.. :~.,efQt. 1.1l9 •• ~~_ t'- ••• pel'lc:H1. ;~111&',"~77to191"8(). 
t.M ""_,S'.A...: t~, 4Q1d..nta.*ttna'ti,oll fO't.Au.tt.~1.aa 81uten ,~ott •• 
tA1U.n _Yet •• of81XQftotal alut4m .• qott.,· bY )wl."~!J tld.l,Ptf1Q4. 
it#-~t.t "'f.t'b.V .. S.A.."il..ttl~th •. dOidQnt .•• ti_tfpnt~(I takeu' le.. of Au..tx.li.-. :&l.geltO. ·.~t •• 

""t t~Pf~lQd; 19SCf-Slto 19$~86)th. l1~S.A. ,toot an .v,~.1,*6tt .of 
~ttaUattlluteltuftOft.1J7vO;J.". Jap~"'.$l.",:~ealaud ba;e ,_.f,,,d 

, •• ~t.r, of'.I_tflC4Qt Yolu •• ,q£Agstt.l1.n81ute.#,'Id.~h, ~.t,,· , 
..ount •• l.l$Obe1n$,l.PQ,ttei ''''·t.lt~'uu .a~th ~r:tc:a.d,th' U.k. ' .. ~ 
~on •• lluctnc.". 'of '~.pld l~e.... ills1t1ttlfl. ,tJfodu.~tion t~Ve.t,"'Q. '!ut'o~ •• 
cl"t11"'.$rtt~,Au.tl!,.it_ eltpQr.t4$t., .0n,1y ,tb. 11.'1C'.; ,t,,1.~ed: •• :. ' 
,~pitleant :Iurope.n .1IJlPott't'o.f :Au8b:,.lt.~' .8~u'ten·tQ' 19S5-S6$Witb ()ttier 
!.o~count1.;·i~ "baril\8 e. •• ed, ~PO~t;.\)y 198~-8.4. 

~··~~dtt.nd 1D: the~f~t,4:a. .. ~ ••• val~. ,of'slut.ll ~~otf;,_l. 
F9l\ably:the 'te.~lt:o~ the'"j~lutl'an.l~ (>f.,lforld :ln~~ta~ ttbeat. 
ptoce •• 1.n, eap .• e1 ty. pt inc1p.ll): . !D' .:Wtst.u:n2utop_..1tt¢e: .1980....#4 
~.obabl1 ~ex.ted 'to, t~, e.i:' .. ~c; •. of..tb.EUro.,..nC~Wlf;t1 .. ,.~~r 
Whe.teqot,t~Ji. . 1~ha •. ~ell t:eiJCI=-te4 tbttb8~Qha.,.tt.pted to ,~ff .. t. 
fot:iildu.tc1alw1\e.t: pt,oce •• lnih ·tbebl$b. internal C,Qat of .. &raJa ~<lettbe 
CAr .Ptlct! ·J;'«e.l-. by. "'~f1.nt4 •. o1J1.~t1",.~lCw.he. tpUt'¢baaes (litatta; . FO'fi.lons 
a1.,0. ,pply .. for ,.I2:,e). . Mdltlonally', 1119Qrted.t.l'~~.'.~ .Iluten .atet 
.Icvle! .. t9r l'41fJe ~be;lr~C~l~nded ,pri,ce. ·at l.ea"t ·to: ttfe ).e.v.l ()f!C~pr94ue.<l 
'p,rQd.~ets '(WC)o}(eyandMel"f1n, 1981)" , 

5.2, !!ports 

'tIt" _jot itlPorts .Qf .at.x-~b. ~l1,ttf!,nan4 .re1ate4FQd~c;t'1ntoAu.tr.li4 
~~vebee1) ,,~blto.t.rch..()tbo~. a~arebe& anddextrlna, Th_ import vol-u., 
,lIInd: deflated .av~~.geunlt priceil of these' .C:Q1mIk)dl~tf!sU'e sr_"''bedln 'igure! 
2. Of In tete at .ate. th~ 'J:a~id' ;iner~aselJ 1n 111p()rt v()lu..,of potlttQ and 
,othel: b.t.t:e:he'h~ed.e~.u\ted pr1~~. of J)otato ,starch ~ended ,downwaI'ds 
•• r1,..ln the .• a.p'le peri9d"atttlftave ~en 'tr~lldle8S tlterl!afterlth1. pr1c~ 
exPerlen~e was aceo.p.l1t2d:'btrapidlncr~ses .:In Utpo~t 1101uJles .fter :1979-
80~ 1'be: Ci~f1ated ptte~$ of()~het 8t~cb~t:l Wert:) aimllarly,p,p1.".oxilll8tely' 
ttendles"o"1ettbe s.~plepel"locl ~ with l'$pid, inc:r.ease. in t.mport volumes 
aft~ 1918-19. The deflated· prlees of potato dextrlns fell early in the 
'A .. pl~. per.lo4.and. we~ethere.ft~ .ppr()~~tely ~enclless 'w1thone high 
val\la in 1983-84;ecrrespondi-ng laaportstrended ge,net411y.downwarda over 
the period, \dtb 4 peak .t,aaport level in 1983 ... e4 mlr.rbring the price. peak of 
tIle I~ year 1»' . Thepr ices of other dextJ;'j.ns. tr.and¢d . generally upwards over 
.theaa.pl~per!od, With 11 .marked p~.k !n1982-83to 1983-84; import 
VQ1~.' r.ose rapidly 1919-80 to 198~-83 f'x'om a low base. and there! was a 
tlarkedpeak iIIlport level In 1985 .... 86. 

;tndalat:t'y.outces suggest that continued impo'~tsof potato starches and 
pot. to C:e;xtrtna into Australiareault frQUl d'.e failures.:> far to replicate 
tbep .... opettiea Qf these-producta Inwh~at starch ptoduetfl. Continuing 
ree.eareb: And, d.evelo,pmen~ .tn Australian industrial wheat processing may 
re.~lt in chft development of ,products which emulate the characteristics 
of theee potato-baaed prQducts. 

Con.1.d~rable AUlera114n i.ports of atarchfrOJD thailand are reported to be 
:ba.ed c;mlU.nfoeproduct1Qn. 111e18 .1lGPorts8p~ear to be the 1ndir~ct renult 
"f .etiDD' of tbeEC.lllpotta of manioc (prln,,=1pally frQel Thailartd) into 
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t","'~C~f:7f« .• ll_l feed. roae f(_ 14l34811.l1~11on;tOQ~e. in 
It7$t9'S'~6B, .ln~to~iie" ,~' 198(~; ~YQ1U1lt.tY·· .1CP~tcOQtrol. _teo 
~ubl..,~t.l1';i_t~tuJ;.4by m.llc~;l!~.I,·, ·Wa18on1983., Table 1.Ji4· ~p •. 4~· 
¥, "that tsrod\tc;t:tQu ,of ~.ldocconttoof1dto 1n~ .... 1ge0-85 -'Hwi ;~AO " 
·ft'oductt4)Jf YurbOOk). Tbe~U_'" 'aPP4relltlYb¢)''f.ed t~~.t.r.<:lt 
.~~tJctl,~ '.~.·Nt.r.t" •• \.tseQf ,_n1Qc"lttClJ.i.~t· .ol#~.$ '"t.po~t .~b.t 
CPC'l.nt.r.~I~! ~c.Q~,·eXpOt.ted • ~j~~*c1Qn.d ·U.S .• studt plant. to 
:.*~fort~'~oCfln,.ing()f~~¢lnt().t.r4!b. .~ Qfthl.PtOCluct1.o1l 
'.PPJ4rs to '''Jlow'f1ndtnl Ita v" ~toAnc~ •. Ua 4~COQS~~t. "teal tJ."1coa, 

~.JtC 's: CAPba •. ,th".fcr.e~8unt() •• ,erely.tfect 1Jldu*trlalwlteat 
pt'oc ••• $.naln .... tt.~ .. , in .,tw<) "IlY'. ,ltlr.tly,., ~h.t .. ~!Xl':~.a rapid J,nefeUe 
11).1r,idu.~ri.l·whea~proc ••• 1ng in We.~ern .!urope,:" ''''sed: onth.' ••• lvt! 
~ •• 1 ,.urpl~.e' Qftna!C, :b3a 'rt!8ulted tn ·.votted il\lt~n~1fhlc:h ,I' 
depr ••• !g8tr'.ded81~ten .Pl' 1~e. • Sec."lJa17,tbe, 'h:l.$bl¢l.:~' fot ·fe~dgt,.ln 
II1tblnthe EC.~eVlqu.ly.t11lU1ated t~Btow~bof !apott;,. ,1.ntat~e ';J.Cof· 
el¢~l1y".t •. 8ti"tl~t •• :But:h a_.doe. ,Onee t~2ae ~ort •. sel:'lol,u~ly· 
Intetfer.~'.ltIt11ltr."'lCfee4sr.1n, dJ.epoIJ.ls.1IIportaof tbea~'u.bstttut~a 
were (voluo,t"l.ly) ·:c:.ontr:olled.~ lfowtb. :produeera ofthE.ecarbohydtate 
Foducts "e.eeldnarlilt~rnatl ve' urbta, ana.'(tteve~·ah1e.to II1PQrt at 
eoptpet~t1Yd ·porte.s :lntoA.ulltral1aagalruz·t dOlle€Jtlewhe.t,tarch p~~uctiQn. 
Cl.rlY.· ... trall.'. ,.gtfc.ult~alb:.de, di*.putll!': ti1tb th~ :xc a,rt! l\ot8.1ilply· 
cat\finedto ,tt.de, :iQbulk .grieultural~~lt1e8. 

!he Australian at,rc!h, andglllten i~au.try:appe.r •. to., be falrlyl.!.ghtly 
Fotecteclapidt import .c01Ipetlttc)n., ·1'8fifft"4.tes, for' .t~ebe. :(otbet 
tlwl .~c)e:) aJlC1·81ut~n ere low(Tabl~, 9)-. Ratea for.-nloe ,tar:cll: .at~ 
a~w~t big her' (l()%, andS%:fotdevelop1ns cOdntri.es .including, ''l'bc!fland), 
... rerate. f~ 'gege~.t starch-based :prf)~uctJ,Sucll :as; 801t1ble·orroa8t~4 
$Urehea"dextrirttJ .. a.Qd de:trin. or .,tareh.$1\18S' (15%. or lO%fot developing 
~ountr1.e8.). .As fat .. cal'lbe. asce.tt~fned,thete :areno· nOi) ... tatlf'i barti..r. 
to .theen~ty of$lut~n ,Qt'starcne. (AustrallanCuse¢1Ui. $e'tvice. 1988,pers. 
<:~.)'. ' 

ltwasJ\oted1n Se~ttQn ,4 that the Aua~.11.ilg1uten/*tarch industry wa» 
bighly eon~entr.te4. How~ver 8111t~n, st~rChand.tarcllproduc~. ~nteJ:' 
~.trol1a ·attelatively lQW .tatlffrateiJ, and.,deat ie~.l8 .of atatcll 
1.lIpo;ta are oceutr:f.llsaccompan1edbyrecertt .rapid ~0w.thrate8 !ntbese 
i_porta. , Tbepppott\1n1tiesfor deleterious .effeeta,to result :ttODl 
concentration ll'lthia induatfY appear: J'elattv~lysllall. a8 longss tnere 
.teno a.ddltional J:4!otric.tloJleoll 111Porl;8 of these p!'oduets into 
Australia. 

6. Ec:onOEldc ConsIderations, 

6.1 Model. ·of world Harket'for Gluten or Starch"", Aua.trlll1an perspective 

In 11SUl'e 3 1. presented 8 standard p3rtial equil1b~:bim: model of 
t1iternat1o~altt.de ina single product, With the Australianmatk.et in part 
.(al, the ",:eat ot' the )fQrld." in pa.rt (e) and the international tradeQlarket 
'in part (b). &1sttAlia 1eas8umed to be a net expCJ~ter of product, and 
tbe"r.stof tlleworld.ti1 a net .impot'ter. Intheabaenceof trade, 
eq\l111bt"lura ,intlteAustra11an.ru.rket,with supply and d~m8.nd schedules SA 
an,d .. D!. t~.P,8, ctive.l"Y" oe, curs II, tpr.icep, Ae Th:lapr,1ce., ,i,. 8 a,,180 the point of 
l.ntet.ect1onof the f!IUt~es. ,supplyachedule BS,with the vertical axis 1n 
F,$gure 3(bl; ESrepresenta the horizontal distance between SA and DA above 
price PA in Figure 3(.). In F.l,gure 3(e), withaupply lind demand scliedules 
Sa and ,lJa r428peet1.vely, equilibrium in the "rest of the world" market would 



oec'at.",\.,,',t, :,' :Ft~_,' ~,'lt'l."ll;:th~ ,.,'. :&a,.n".ee',~,t""t,,',t, _,',','''',',.. W",'tth;*,~a~~,"":pr,, ie,e, V., 'fe, ,Pt, ,e.,:"e,ntfl 
:tb.t :1:ritet;'.e~t1onQftlw! ,e~"'c:Ie.dd ,~ve IDiWitb the, 'ftr:ti"l ,:x:fJ!I; 1n 

',' '~~, •• ,!,' ,(b,,');,' ,'~,,' ., ~.,F,'.':e,' $e,' "nt., "t,he,".,lt",or,',',,',',f, *,on"""ta.1 'd,',~"s"t, .,','0,', t,e,'", ~",t,,'_,"_", .,"",,~,,"s.,,", _,'"n,', 4,'.'"D,"a,":",:b«,,-', ,I ,'tN,"," llflc:.'Pa i1\ r:!~. 3(,el...\\e: 1l\t~t.e~tlonS)f!J) ana 'IS' !n: "I$\ir~ l\b) 
~epr,',(!lnt_ the~~tlcf ,trade,~quIJl~:l_ .tpr~c~ Pw~nd, q'Uln~~tr 'tt.deaQw; 
wtu¢(!,9w jill, (qA -Qb'~jthe"41~!~t.t1c:«'be~W~~rtAtJ.tJ:. •. l!.n pr~~~elo~a~d 
&:)1e.tie '~Qn..\m9tf.()n.Jl~,~,'~ (qg" - Qg), "tbe~iff~te'Qe~, ~~en: reat 0$ 
t.h~wof,ldcoP'U.f'PtiQQ.ndpf'qduet1on" ' 

t'tll&1iQ4.1. q~tt~ .fAtll, eaptur$.,tne~~ •• ea~la1 ,ele_~t*of th~lfor1d._~ke¢ 
ffltgluten. ~hete Au.t~aU.!~ .~jQJ:I e~por,tel,"' (.Au.~.U •• ~PQtted~ll 
.n,tl~1 .V¢f.,$~ of 2Zoo0,tonnesQf ~.tuten 1980/81 to,19iJ.Sl8~, .• nd. 1J;tport.~~ 
an .ntl~1.~r:a8e (If 15 .. ) t()n.ntJ' t)V:et' ~he8a_ .periOd)-

,.,41!1C)f' the atateb maJ:ket. is s_.,n.t. .fIOre eOJlPi¢lt. Auatral~~.i.n~al1Y 
e~pC)r:t~~.n.v.t'8~.; 34QO ,tQnnetlof .8t~1'd1. ~n tl\epf!t'lQ4i ,1980/8ltQ 19S5Ia6 
w1.th. -.jor: tn~re.ae OCC-ilrl:1.n,$ t~ ~983/84bec~us~of ~~iE!a$~4N'.Z. 
~.POl't .. qfAu$tt:allan $t,.reb,. OVer~b~ .$~~J;'.19d.,.~.ttaUa!r.apQrted 
an .nnu.,l .v(1ra:g~ qf .1590 t()nne$ Qf pot~~Q;'tgch· (with an ~n~~J4.1t.lg 
tt'~nd) •.. 232.0 tonne..o( otb't,~al'eh~ff(w1 tb. major.'1l8~.lJle~fller·,a.e 
.oe~q%'rllJS J1\ 19$ 1162}1' ant.! ~.v~t' .. g$of690 tQttne8 of de;xtrlJUj, Inp.1!ltt, 
tbe.~ ~ports :r:~flet;:t ;tbep.rt1.eu~rprQpett _C!$. Qf $9. starcbe.; .and ' 
~e"'tt1n,$, 'partieular11tbosedE!lti't/.tffrbtl "f)tt;lt.~.. tsno~i118 thesf,! 
8peeialtzedprod~et$ eomprJ11t1b\S a'!f.Ulrketwbieft.l$. dt8ttnctfr~., ,t'he. genetal. 
atareb and star:ch produc.ts u7;kst Inwhlch wI1eatstarcbf1ndl'.l Itsplaee, 
AustJ'ttila '~$ ,a 1.'11811 net eX'pc>rter l)f star~nt and ,the 'm()d~l. Off: PJgut;e :3 uy 
beh~ld t;oappr,oxt.tE!l,y :r~present tbe uon .... apec1s.1fte¢, sep!nt<>ftbe, 
A,u,stt.aUan $tat'c:h J1)arket. 

'111\,' IIQd~lre~re,;u~nted ,by ,Figure 3 may be used to il1uattate r~c~ntmajor 
char,ges in the' world gluten and a.tarcn mat ke t$ • 

1. .Ma;j()r :fnct'e4$e in Ee il'ldu8t~fal wheatproductiop. ea.pae;f..ey.. the 
;lalmedi$te result of the ~jor increa.se in .. Be indu$tt1al Wheat capaeity 
is •. shift in the ~rest of the world".supply schedulefQt gluten' hom 
SR to Sal (F,igure:·4).The ~on$equene.e$of this $hXft for tbegluten 
.rket are 4ependent on 'Whether there has been an equ1.valentshift in 
,the European de~nd for gluten (e.g. ~ to D1R). Soa:1and .(1986) and 
USDA (1981) suggest that th~re has been a major inereas~ in EC 
eonsumption of gluten, but USDA (1987) noted that, in 1986, Ee gluten 
export" to tbe U.S.A. M& "hit a reeord h;lgh of 2400 tons" .and flagged 
the possibility that Be exp.ort& of gluten to the U.S. could "jump 
dratl1l1t1eally" in the long term. The impl1catio~l 1S t therefore, chat 
the inerease in EO produc.tion capae1.ty 'Would shift the "rest of the 
world" supply s~hedule proportionally more· than t~e demand schedule, 
thus contraeting the ~xce8S demand schedule to ED in Figure 4b, and 
lowering world prices (and thus optimal Australian production) .of 
gluten. 

The ~mpaet of the inereased Ee industrial wheat proceSSing capacity on 
the$tareh market depends on whetber the new whe_tproeesa;Jing plants 
arebrand newfae11f.-ties, or converted maize $taJ;'chplants. The plants 
fot' .tarch!gluten separation are likely to be new, since th1s1s a dry 
lUlling aetivity, whereas maize starc.hproc.essing i8 generally a wet 
.1.1U.t18 ~oce8fl. It is eonee1.vable that the $ubeequent proc.essing of 
whe'~ a-=archcould oecur in ex1st1ngmaize starch pla'nt8; it 1s not at 
,present known whether , or to what extent, this 1s oceurring. If wheat 
star(lh 1s 5imply b&ingsub8tlt.~lted for mab:e stareh; there may be 



It~t:l.,,(aff.¢t \Qn;'the~;td.t~f,dt_ttt~tll: 1:f.bQwevet. t"n~..,glut',l\ 
'ptoe •• s!lna ,Clpae.tttt. .. c~por.:~.,n. ,.e,fit'(;l\proc.sclnJl !t.c;:1.Uti~., ,,' . 

. ;t~~ •• ~,. ba'~ -r~,uc.tf<m:1n,tbe: .orl~ :~c; ••• , ,~n4for·.tatdtt.nd 
·tlt1.1J; •• <M..,~dU¢~'Jt.l1~ ~'.14: .tatdl:p~l<;e.'.liowevttJ: ,t~ wot14.t.~dt 
_k~t ,1. ',~4Q~$lt'4' 'bl.t*e.tue'ltt, 'tltet ,3rQt etfec:t:J' ~t j,j1ct,e.8~4 

. , •• t '8t~eh,ptOductt<>a.r.~ ltk,l)" ,to~: _.11. Bowe'Wt, •• t .~at,ch 

. -.rk"d!. Ut .. ~atl'.;l.~*,wld;;~,~.c1lt:tQnal1"1l •• 'Wb •• t "ta~cb ... ny 
:lQ¢t~.ecJ~.pot:-='9f P4~'tlt.:th '(!cUld'Wye, '4ra.tlc;e£fe.tt.on 
~pttr;e1.' '(tJee ~low).. 

,~:. l>iU~.l:()n'of f~t!a.;u~~, frl..tEen prod~~t1on. ;4.jor, ai",rQioli, Qf 
~~e.~lopt~cC)utttty ,-m:0e' prodtl~t:tott ft.0lI\ :fe.d u.e1n4~'Ilelope4', ' 
ctm ... ~.tf$'tQ' '.t.~d\, ,~odUQtlon could bAve"a,-.ucb!¢ea~~t. ,.tfec~ on ,the 
wo~~<l.t~r¢h.(~~'t'tb$1l -:tbet~ctUleln:ECiQ4c,t.tt1.atWll~at'Pt()ce$81n8 
(:ap.~ltybe~u.'t~e,po~tlt1.1 _ofld;ptodueti6nof . .an,1pcis '8(j ~1!'ae:. 
In tbls~ • .,..tb~ '" ... e8~Qf: t;lle iWqrl4" ;could,tewr •• -ft·c:q -_~. 'n~t 
;f..p()rt~Qf .tardl t().a lt~~eqo~t.~i'4n4:. ~.t;.llafll",1t4((~ml8.1~ 
t;e"'r.~ttoa be1rm a net.~!:'tp' 'QttJ.pn-sp~ei:all,ty' $tar¢hes tQ ~ 'ttet 
't"pUrtel:'ofthe~~.t.t'eJ,le., .. , thi. scenatiowould.~· .e¢~!l.~edby a, 
.• j~fall!~ ~.t'tau.~n d,,~1:~.~ei:ehptl~~.:~~uf$e of,tnel:l...tted 
voi:ld.t:te~8fQrWh(!.t.~"~l'h" 

~,wa ,l..evel1)f"lttdu't~1.1 J!heat...!t,oe~~ud.nlt 

~,ptlceof. whe4,t' 'fo~ .1n4utttlal pr()~s.d.ng ~.'been8et;, by :th~ ,AijS;tt,~t1an 
Whe.ataO#r4, (*.$.'~ Wheat *\HatKetit1BAet., 19~, lh~l). Tta~ level, of. 
11l4u.~1al,wbea~ptQ~eS$1,ngU theref1lt~ ~ .con$eq~enceoftlle 'op~l_;l 
pr,1~lng .str.t~gyjqf ";t}e lJ$oard. In, Figure S i$d~plc:tea • .-o4el .of' ho~ the 
Il,*rd't j,f ,*c:t1ng._, a ,mOnop()l~l,lt , •• ll~rpf 1181ven, quantttya,f .-par:ticular 
gr.deof \1fheatfQX' 1ndt.r..t~:1al :U$~. wQu.ld PJ:t.¢e." 'wheat t()4om~$tic 
processot'&,.. ,M8U~n$:#h~8ltlY elast:1¢e.:ltPort demand fo'! l\pst;t411an·whe$t 
·(If' i*l~ustrJ.a1gc.4e$ '(l\t!n~he r~8htband se~nt Qf }"J:g.ttttt SJ, ·tlle l1he$t 
Joard"$ r~venue:~xtld .. =1.n$·, stra:teSY" fot' the ,tivenquantU;y ofwhe$t tato 
~q'\late tl4rginal J;"evt!d",~sln tbeexport S1ld 4ollle'~tic matket$. IfP* 1$ the 
.,r, 8, 1, na,' ',1 r, " ev, enue at ,Whle,'b .the BQat, d', 8 4, vail., b,le,' ,',whea t (0, Xn + OXx) , is 
·etearedt t.henOXx wf,ll be sold ,for exportat,ptice PW' _ltd O~will be 
sold fQr do,.s·t;lc{)l':ocessingat price 'D~ l'begreaterthe divergence 
~tween the ela,t1;ctties of DWand Ow, the great_tthe divergence between 
the do •• tic ,and export prices of the same grAde of industrial wheat for 
8alven,ales volu ... 

The prfe~ currently .cbaJ:ged by the Wheat Board for industrial lolheat 1s the 
"(:l,,:4" price (IAC 1987a. p.25). Tha card price is the Soard 'a asking price 
for various grade8- of wheat and .is reported to X'elate to pJ;J.ces in sruall 
volume, highprleemarkets..Since the Boa.rd does not publ1shrealised 
average export prices forcorreaponding grades, it is not po~sible to 
eV41u.~ethe E!l(tent to which the Board 1s an effective l'I1Onopolist in the 
inQu8trl.1 whe.t awrket. However, som,e nSS8snment of tbe monopoly pricing 
{saue 1& POSSible. 

fIrstly, 1f the CItX'd price for a particular wheat type is elosely related 
.to prices in n~U volul21e high priced markets then, by definition, the card 
pr1ee will be gteatertban the weighted average price for Aus~ral:1an wheat 
exports of the sa_ eype. Thus the Australi.an wheat processIng industry 
is likely to be paying commensurately 1l\Gre for its raw materi.al than 
proeessors who purchase wbeat at worldpricetJ (j .• e. either in free export 
_tkets; (Jt wlto aresubsid1zed for the d1fftlrence between world pt.iees 
an4b£gher doaeatiepr1-ees. a8 in the EC).ltowever, since douestic 
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~~jttta1u'.r.~.t~ ~,.t.t1:'~1, ' •• u p~¢b'j.'t.l)fwll~.t, ,thepat~elj ot 
'. . wtte.t. ~tbeY~4U1t.· ita,. 'lM!.~~·l.r i!~ .1~~~otb.9.e . tQ r-m~ett;,~h~' .C$t:l~. :pti¢~ . 

}lp,11e.. . 

J,.$e.C;qnd.ly. 4utlngdQWJl~8wt~g. 1...,.. the',world 'lfh\!,t _tltef t, ··,~,ee(lt·d~d .QPQ~·t 
. pt!~(! •. _,,'be :&tt!at~r·than ,.et\lal pl':1ee.,. Fot;,~~ple. f'V01Jt4bl.¢t~dlt 
. ;t~ ~ .. ~~·t~t\~edl'~p.~nt . .,.tio(f. ;*' ~.' J!~qu!..t:ed ,to .. acllt~v~ $a1.$' 'When 
'Wb_.~\lt1t;etlare·l~W'~ 'but theeQ~tof',tlt~fI«tC;01ip~t1tt:ve.~t!V!tl~$~t~ 

, .unl1.1(~11·~·~ '~J."ef,lf!t:te41nth~ t~¢Qtded n.91I:lda'l PJS:~e ••..... '1'hu.th~ 
tll~f~~entl.l between t~~ ~rd: prl(;e .• ndthl! r(!a;l ""I~Q1ftpt1c*' .1$ likely to 
be\~~_.t.t . (iutll1s t{QWA-tJwln:S_ ,in WQ1':id: F,l<;e •• 

·thliifJP~;r,~1¢w.~1.r.ttn~ ,p1.'esent. t1., ' .. theAq$.tral~.it:f.ndu'8tr16lybetlt 
in4tl_tty: '.Y ·be· pay1t\8 :.\lb~t.tt.t1.411y ,,~-t~ t~'(:tt$~.y~t~rt1l1.,thi~~t$ 
<if).P~,t1:tQr,.·whopbt4i.tl·wh~at stwot ld<!~po:ttprtee8 e~t!bet' bytmYlngon 
tlte$~W¢k.~. orl!'~~eivl,lJa' "ub$lale$tQl!'ed~'ce rAWriat~tJ.u ·~:;l¢.e.\, . $veJJ 
w~enwh~at .'prl~e$·ar.,e ~\1~1atl~.'t\Qaes·t1e hl&t~$ll.n, prQ(l .. u~e;'lI&y. at;ll,l .. ·b¢ 
p4Yln$"hisher lltj.c~s~Mn tbelr '~rit.~.:',n~tional ·(toDfpetltQr.' be.c.use ·theeat:cl 
pr!'l,Cf,!. will .:J.nvar!ably ~ ab~~-e',4'V'era$8 e~or~, return$. 

Tbereate".hQweveX".$olfte Um1tQ ,. o~ tbe.tQOQopoJ;y. trower-of t;he ,BO$rdIiWhe~t 
stain., ~'. t.p<lrtect tntoAU,~ra114. 4uty-f1:e~(Cu'tb1Zl8 '.t'~r1ff.,Sell~c1ple 
3~ ll1vi$~01)2, ,~ptet: 10). 'Fr~ ale~u8l1ttlna $urroundtnstbe 1984~e.t 
M4X'ke~in.g~A:tt. it lfaSl:agre~4 that tbeprevious pr.Qhlb1,:tioi'l on, vnl!8t 1mpor~s 
10.-=0 /t.\lftr:alian: fot('o_e't~ial use would be re1l1Oved.'1'hue" if the Boarrl.·s 
,aoDl~8t.lcJ:¢~ee for 1nClust1;:t~1 Utle tisestot) fat above WOfla ptleellli .it 
should .lie,' posstble for indu8trl~1 users to J.mport wneatt 1~competttlon. wlth 
the 1J<>ard. Cle~tly, of cO\ll'$e,lJuch ,s,ctiotlfJ WQt.,ldbe Itkely t()fJtX'~~in 
,el(18t~ngrelatlon$ between the whe$t $t'Qw!ng lndu8try(e~pr.1.81~g WhE!ilt 
'grQwe'rll', the: noatd, BHA's) and the wheatuslng 1.ndustry(.Ulere .and 
i;ndustrial USI!X'$). 

the Ot'ganis8tictt of ~rk~tlngrelatlon$ betlf~endomastic wheat US~l'8 ",ud 
th~ AWBprovf,de$, add:ttionally, ,SOD'e .off-sets (:0 thehl$berpriee paid by 
dOJl,1e~tfc: industrial wh~at usera. .users $l:'e able to: 

re$ierve .stocks of gratn (for 8f,1much 4S 3.3 raont:hs) on thebai3is of 
their partieularquant1ty and quality requirements at station$ 
nQ~tjlated by them.s~lves; reserve tbebest q~Al1ty wheat at th~ ,f:f.:xed 
adm1ni$tered price; and J:'ece1ve theequlvalent of. on avert'ge. 45 
days credit on payment (IA.C, 1987a,p.117). 

Th~ net result of ,these interventions i&d1ffieult to estimate. The IAC 
(198'1>,' 1,..181) reportt;!d average effective rates of assistance for the 
~starellJ,gluten and starch SU~ "('s" industry of 8-9% for the period 1~82-83 
to 1986-$7. The~e estimates contrast strongly with those for the Test of 
tl1e"flour mill and cereal food products" and "bread, cakes and biscuits" 
Industrie.8 which all have negative effective rates of assistance. Without 
detal1e ()f the lAC's estlmatiQnsand, particularly, the appropriate export 
pr;tce against which to (!ompat"e the 1ndustrlalwheat user's wheat purchase 
prj.~e (the card price), it is difficult to evaluate the IAC's estimates 
Qfpos1,tive rates ot assistance to the starch/gluten induBtry. However 
the lAC's (1981c) efot:imates of "taxon materials" ill the "starch, gluten 
.nd starch sugars" industry i~plIe6 that J:'equlring industJ:'ial useJ:'s to pay 
theClll"d pl"ice adds approxlnmtely 6% to the purchase price of indtistrial 
wh~.t (in 1984"'85, wheat purchases constituted approximately 50% ()f non­
factor l.npl1t costs). This estI.te seems rather low. Because th,! price 
of wbeatrepreeents a high prClportion of input c:osts in the starcnlgluten 
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tllda.tty. e$tilVltes ·of eff~etlve\t.t~s()fptJ)t~ct1t;ntor this 1ndufiitryWill 
b,~h:f8~1' s~nslt1veto aS8j.pt.lon$ 'b(Ju~' tbe:,~Utla.Rl$te(l" wnes.t pri¢.e~ . 
'the·u$usl t"~8eareb caveat ther~fore ,appUe.,li . iort1bti~fut·ther "ork Is. 
i'4eederU' . . ~-

. ('.3 "MOdel of' Australian Industr:J.al.wbeatgroclt. neW; 

In '1gute6 ttJ teptesen1:ed a lDo'(!el ~f·thettarkot fQfiwsq.alian. industrial 
wheat produetloila 111 ·tbebottoltf .left bandguadtant (qu4dJ!ant .111) ate 
tept'~s~nt~d·tbewot ltiexe.e8$·4e1.J411~ .seheaulee fo~ 'gl-uten .ands tarch~ltleb 
are tb.e~ffec.tlv~ dellUlnd sche4ule1 facing Aq.tttl:l~n81utenl$t$teb. 
9todllcers. the. exee$slle"nclachedql,e for 81.U(!(il1l (U· lis tl()delled: .a8 
~~lat!ve11Pflee ela$t1c, rtaflect1n3 1nd",atryper.eep!tons ·.tllat gluten 1$ 
$ 1;'.elJ1t;lvely .ess!l, .sI11eablf! product..l'be ~X'C~$$ demand I-cl\edulefor 
stat1'!.t.; (De> is JnQdelled as're18tivel'F:t.~e.!\l$la.tle at etdst:1nS 
PT.(tQuction l~velsJ reflecting li1dustrypet cE!pttonflth;tt. 8f'~n.tbe$1Jlo\lnt. 
Qfattltcb produe~d. it is mucb l!¥Orea1flJ.~ult to dispose t>f tba.n glut~n .. 

In . the bottOiD tight nand.qutidrant .(quadrant II). ot F!~a6'at'e' repfesente.d 
functlons £,01" converting whee.t :lntOc starch and gluten (t$ &\\d, t 
respectlvely).For' eonvenlenee of exposltl0D,!1 tbe$e'tunct!t:~iS ire 
pre$entedas linear (see below) t> 

Iu the top rigbt band quadrant (qU$drant I) .. of . Figura 6 $,8 depiet~d the 
derived demand schedule for waatfor i'4dustril!lpro~es8iJl$ (D1W) .Tttis 
schedule 1.$ derlV'ed as follows. Cons1.der the quantity ofwheatgraln X: 
theconverslon functions in qu&drantII ind;lcatethz.t~ M. t::()~n.es of gluten 
$,nd N tc.;nn.es ofstarcb could be 'made f%'om X tonnE!S of wheat. At 
corresponding priceS $A/t of gluten and ~B/t. of starch. the total revenue 
from p.:oocessing X tonnes ofwbeat 11$ $(A.M + B.N). Thus, iflt costs cOt) 
dollars pet tonne to pro~ess X tonnes of nheat, the ma:.d,~um price the 
processor would b(! prepared to pay for this wheat is ~: 

Px • (A.M + B.N)/X - c(X) 

Prices c.orresponding to other quantities of indu3trlal. ~huat can be 
derived, and these price/quantity vectors for= points on the deri~ed demand 
schedule for industrial wheat. 

Before considering the optimal/equilibrium level of industrial processing, 
some remarks are deSirable on the functions depi<.!ted 1.n Figure 6. In 
quadrant II, the gluten and starch conversion fun~tions are probably not 
linear. Firstly, for a given plant capacitys these fun.etions are probably 
concave to the x-axis indicating that. as the volume of wheat processed 
rises, the marginal recovery of gluten and starch per tonne of wheat falls 
(8 simple diminishing marginal returns relationship)" Secondly, as 
technology improves, and particularly as newer plant embodies better 
technology, the conversion functions in quadrant II will rotate away from 
the X-axis -~ the quantity of starch and/or gluten recovered per tonne 
of grain will rise. Thirdly, the cost of processing grain - represented 
by the function c(X) - is likely to be characterised by an increasing 
marginal cost function, and will also fall over time as new plant embodies 
new technologies. 

The demand schedule for gluten in quadrant III of Figure 6 will have 
several important shifters. These shifters include the demand for 
(essentially food) produeta incorporating gluten, the development of new 
products utilizing gluten, ehan8es to regulations govern1nguse of gluten 
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,at'ld'l!beng •• ' ,in 81uten.u,pl1C~tldtt10tUl tnothm.:'prQductttl countries .• 
~portaQt<=()ntellpor.r1· 111ultrationti .Qfsote 6f tbese ,poi1r1ts lire. the: 
relativel1 recent. "dllicoVety" . by !qropean flour,.uJer~ .. o~tbe potu.ll>11i~y of 
.. u~-=lt"t1..11#gl."ten fQrhi,gber ·pt:'otf!:tn.. 'itlpotte4 'wb.ea~$ '(S!.So,land1986» 
,.nq t.hep~chtbl~ion '.S .. lust tbe.adit;1.on of 'gluten.t.:oflQur :.ud pasta in 
It<<l,.. and,prohlb!:ttQnfi' ,ap1.nst \i.ing; slutenas 4 binder ,in _atpl'l'ilduc;ts J.n, 
the ·U$A (So~sl.and 19,86). 

Th.~,td • ..,lede1Und ,seb~d\11e£or st~t'eh.repretJ.ntetllnF $gtlt'·e 6,quadrartt 
tIl ..(lk.. '~ch:more eomplex't~alit1.Baehof t1\e enor1lOU$nuiabe-rof 
$tsrch-tlerlved .products' 1148 ltsowndems.nd QcbedU:lealthC)"'8h.eonc~ptllal1y 
at least. thet~~~8tm a ·der~ved cle_nasclu~~!tlle tor ~st.u(!b·.. Because -
s~t:chpt:oauctsaenetal11e()n.tit\lt:~ ~lllyaamallpl"oporti~n' althe ,f1ul 
pricc;!of .product!) into wh1cli .tbe1areincQrpofated~th~dl!_tld ·foreacll. 
starch product .1. 11kt!lyto' :bepr~ce :lnelalltie.. .ln~JleJ:.l. thf!re,i8al~o 
likely :to .be 11tt.le 81l'batltut$lll.11tybetweenstar.cnandother iItPutsln 
_nufaeturt~S$1lenpt'.04l1ct$ tj Tll~re ·t$ 11ltel, to be.. however. ,. ea.,. 
8ubatit,*l;ioni)etweeusnel!.. oillt21relltn.ny uses _ - ~.g. l~AUstr.al1a, 
towpor'ted Btarehe$:$lJcH~8iJ1lnlo¢ 'may readily substitute for Wb.ea~ starch 
:in many uses. InSQIllII! uses, how~ver" tb~r'e ~a1 ll.Qtbe te~d1 
subat1,tutabl1ity between some uses ,(e_:g •. pOtatostarch !s',t'eporte(i to have 
Pt'op~ttleo not yetal)le to be ~epllcatea by wb~atstarch~ hencecontintl1ng, 
potatoatarch 'imports !nto A~st1"altal. .Part of the k,eytoa sue,ee'Ulfu'l 
l,ncJ.ustt.lal wheat proeeS8it1gopetaelon 1.8 the.".~fo'l;'e the continuing 
de'lelopment of new, andpreferab'l.yht$her-valu~dj uses to ~lch.~tal'ch­
ba.edprodu(!t:scan be pu.t,. 

Tbecont1nuedprofJ.tabll1ty of Uld~strialwhe$tptoee$s1rtgls therefore 
lik4!l, tobe~llied to.8 conti,nuingcommitment to t:e$earcha,nd develOPtAent 
(R .&D). (Note that the re.covery ofv!tal Wheat.. glut;:enwae first effeeted 
in Auetralia)..Thls cQntlrtued coDl1lP.tment to It &D cQvers-tbearea of 
l"eeove~y of product; the cost of proces$i.ng;~lldthe develop~nt. of new 
and enhanced products ,.part1eula1:'ly of starch. Anessen.tial.preeon(lition 
for ¢Qntlnu;1ngR &D lsthe gener&tion of .sufficient: 'profitability in 
industt1alWbeat processing to justify continued R & Dez;pendi.tute. 

USing the presumption that the AustJ:allan :Wheat 'Board follows monopoly 
pricing praetiep.s in its wheat marketing, equilibrium In tbelndustr1.al 
wheat U1S.t'ketean be described using Figure 6. AssuDle p* is the marginal 
revenue which optimises the disposal Qf industrial wheat on both export 
.and domestic m.etrkets.lhe corresponding domest.ic price which the Wheat 
Board wo~li!J. accordingly set is Pz' leading domestic users to purchase Z 
connes of wheat for industrial processing. 

If the Wheat Board did not monopoly price, industrial users ~ould purcbase 
Y tonnes of wheat at price P*. Depending on the elasticity cf the derived 
demand for industrial wheat D1W .... itself a function of the elasticities 
of starch and gluten demands - there could be a considerable difference 
~~een the volume of industrial wheat processing in Australia 1f the Wheat 
Board prices mofiopolistlcally compared to a free market for industrial 
wheAt. The Wheat Board's pricing policies therefore have a potentially 
significant impact on the level of activity in the downstream flour 
$111ing, and starch and gluten p lndustriese 

lid 



6.4 I!Plt~t1ou.! 

~Tha econOllte 'V1.btlttJoft~{n4u.tri.l leheatPl'O<:e,.lq indQsuy1tl 
"_b:au.. ct.,neS_ onft,veb'rqadpar,a.t.rs. The .. "ta.e~.r. are the 
.• ",ott ptl(!' •. ofgluten anast.fcb. dOlle$tle ptlce.ior 11~ten _a .tatch. 
pt'1<;.,ai4 ;fq~.,1Iheat. srJlnf«'Ff>ce •• b1S. other .,J)toc ... 1g c.Ottt.r'l aad 
r •••• ~chandq •• lop.n.t(UJ» for .newptoducc.aI'j41.aPto •• dpl"od~ctlol\ 
prpCO,I.I. 

'l'ht lara- 'map'eta industrial wh~t ~OC.s.t1l81nWe.tfitt\ EurOP" wa. 
noted above, together rith l~..pp.rellt .i_pct .1n cre,;ttna' la down_td '~el1d 
11\ tlefItted p:-lc •• for.Auatralla1l81uten elqk)rt'1I"'~etltin~tea •• ~.ln 
Au.teall_a .tarch 1.-por.t_.el,cp:obt.b1l _ eOD.eq~Cf10f!C _arlcult\¢al 
pollcle.,are ~'Q .. Ubly to p.,.t pr~uulure o~rAu.tt-.ll*n 1.n4Q.~1.lwh~.t 
proce.a1ns.Willle ·the AU8traUan 1nduatti,llffleat noce •• ora •• t11.e 
w1~h thea. ko.tdtrelldl,at .le •• tin tbe ebortter ••. tbel1euend..hould 
add ftll'ther ursenc), .to the Au.t~.U.n&Qver~~t' •• fiorts to li:ildtth. 
d"'8tn.&effec~. .,f· "8 • .tv'.ar1~ultur.18uHldle.in tb\lIC.Botbtlte 
reduced t~al unttvalueQfAuattallan gluten eXpoI:.t •• Ddln(!1'."e •• $l cicxaeat1c 
c~Pfltlt1.onfot.tar<:hfrOll 1.port.w111requ1re.Pl?r·QPJ!'iate~e.pon.e fr .• 
proc ••• otl. AnappropriateTe'pOtlSeftOligoverMlllt., al~ be r,qulred. 

Fri,.the. avail. hIe' lnfo~ut1on. iti.not .clear whether ·or not the doestic 
wbi84ltproce •• iI131nd~.tryha. hecn.ubjected toareatar 'pres.ures&"" 
-c!ecllt'l1ngwbeatandwhelltproduc;t pr.ieestballtl\e. weatnt tilting Indu8b:y. 
Theintetests afthe indultrial wheat .1.ndustry areto.eek to .iaprove its 
sbort-run profitability by a J'anae of .not""1llutuelly exclualveoptlonl, 
includingt 

(1) .eek lower pr·lcea letr ita grain purchases., and tb~s .bift .ore of 
the c01lpet1ti~ pre •• ure back ott to grower$an4/o'ttbe government; 

(il) improve the ~ffielency of it. oper$tlo118; and/or 

(iil) reduce production by xeduc.tion of plant througbput andlor r!.n~;'.: 
cloau'te. 

7. Conc.lusions 

The world urket for gluten 1s reported to have undergone a major increase 
in demand through the "discovery" bytbe European.1n reeent year'J of tbe 
comerd.al value of gluten. However t this demand shift .ppeara to bave 
beenrasp1dly followed by a I14r.ked increase in European gluten pr/~ductlon 
eapacl~y. Recent evidence suggests that this supply thtftu, ltave been 
proportionally greater than the demand shift, leading to downws.rd pressure 
qn priees forinternat1onally traded gluten. 'l'bf3se changes erie likely to 
have the following eonsequences: 

(i) a continued downward trend in world gluten prices and, particularly 
if aceompltnled by llpprec!ation of the Australian dolllhr. a eontinued 
downward trend in Australian gluten prices in deflatl4d Australian 
dollar s; and 

(11)ao 1ncreased el~st1c1ty of deund for wheat by lndr.&strial wheat user. 
sa the demand for Australian gluten becomes more ~lastlc 8S lts share 
of world trade declines under cOfIpetlt1on from W",stern Europe. 
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Th."d ... lo"'llt.1Qt"llut~ .rbtu, beexaeer.ted . ." .. tbe sr<lwthot 
.tatch .Pt'4e ••• !q cap.cl~Yin t:he aevelop1ngcountr.l.s .1f these treMalead 
to :f'&l.11qrealprice. f(Jtat.rch 'Andatil'ch-baaedproduct8 :andlor ued 
eont:lqrowth 1nAustr,li.n .tuch !aport8\J 

'1'beoptiul pricing poli¢Y for1tld"8trlal .ut sales 111 AusttaU. 1. 
theteforea cOtiplenc{eci.loi! :inelud1ng thefol10'W1n& factors: 

(.) 

(11) 

the optiul veiC1ns ()f In4u.trl.al ,wb •• tll' the .':lort .tun. froa tbe 
wb •• tpro!.ut.!~r.·f 'v;1ewpoil1t, ittclutlingthepoa,lble approPti.ation of 
lIOn<»poly rents; 

an .~flelent .h~t l'Ull prlci:na .• ~.t'8Y .fr_ the Australl.n 
COJIIIPDlty'. d.l4VpQlnt liven the .,Qopolypoc1.tlC)11 otthe ".~~.Ua# 
Wheat ~t4 (1.. c:ltc;UIt8crl~db1 .Sec~loI192 of tb_Cou..titut:ton) .and 
the highlr c(JP,centr.ted nature Of the at&f4hla1uten in4ustr.y-lt 
1. pO,.lble that.,lftheoppottu.nltye~.tsfor .pptopti.tins 
.,nopol, 'rent, ira. .lnduatt',lal wbot •• lea,the f.IItIl'. of 'tile . ..wB 
t(J app;OPt:1at$the,. rent •• !"r •• ult irtllueb %(tn.tabel08 
approprlet.~. in ,the atarcb/eluteD. .11:i4 .... atrYi ~nd 

anefflf;lentlong TUn Fi.ell)B atratel)" tottustral1."tllndu8t=ti·,iwheat, 
which f/oulat.-1cA!t into.(:cOUtlt notonlyslu)rtrun .FlclnadeC;¢~lQne. 
bUt'pr.:ov1.dtns eufficientprofJ,tabi1lty tnthe e~.rcb/81uten J.nduatry 
fOr: !i'he dev.l()p~ntorpureha.of. new .teebnologteat.o lII~:)ove the 
.ffl,C.$.eney of atarc:b/alutenoperAtlolUl and to .eneour~8a t~e. 
developSientof new product. baaed onthia statch_ad-gluten. 
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1971 
19Q5 (PtQj«et.d) 5' 11 

43 
51 

1094. 
1377 

IUl1.nd' •• t*~cl(1;81* Tabla l). Categorl~ .. t1o~byull ~tw~ett 
1917al)CJtheFQj(!cted 1985 l1surewa. not, pre .. nte4:. 

Kaite(1980) 

Use 

Feted all,d·t.s1dual 
W.tmill~n8a 
'1);1.1111n&1) 
A1~ohollebeve(aa~. 
Fuelalc.ohol(ethanol) 
~Q~t. 
S$ed 

% 

.56,5 
6~1 
h7 
0,7 
0.8 

33.8 
0.3 

lIlt!l.t( 197 g.S 0 ). 

Use 

Fooa 
1n.dustrilSl 
Feed. an6. tes1dual 
Seed 

Source: 1U.llandMustard(1981 .• Tables 3 and 4) 

_.StareQ, swee.tener.8, corn oil., industrial alcohol 

% 

70,,5 
5.6 

U .• O 
12 .. 9 

b. Flaking gt':1ts.breakfast eer~als and oth~'Cfoodproduct$ 



C~n.~a,t:Cb: '''Q.d,4&~ttlQaa, 
Wb~4t 'a~cI~J.<e 
()th~8t!4rch'{$ 

, c ij ~. " 

Z,600 
8.0 

120 
i-;8® 

·'S· 

)':" "f '" 

300 
JO 

at 
400 

40 
35 

lf$ 

. 3,,-00 
.11$0 

.... 17.0 
.'3.,600. 

a. tn~'1\tde'·.Qr811~.8~t~. Total . 'PfQduet~,Qn ~f .C()t)1 . 'St&.t'el't 
<tnelq~"'J 4~xtJ!'1oIJ) ftTtsn:1.p_ntaIJ 4ud'l1.a ,est1.~~,a«t 'neatly 
·4b:tlliot:)lbtithu.Ja~\l.t82%9ftbe cQrA .t~t'eh "sl):f.p.net\'l.gt,ea 
.tQ l11du.~lalu$e., . I 

Source;.,!{op~ •. ~dM&jor. (t973. Ttlble 1) 

Table 4: Utilization of Wheat and }Jaize in the ~C (1918119) (mill~('ms of 
·tonnes)a, . 

Domestic Human 
Use Consumption 

Wheat 31.0 22.6 
Maize 28.0 l.O 

4l. DOlleat.1e production not reported 
Soutce~ Wookeyand Melvin (1981. :'able 2) 

Animal St;arch 
Feed Ma'nufacture 

11.5 0.35 
tl.6 4.8 



. 198Q; ti198Sd' , 1986:" 
. (e8tilUted) 

.lrle,nt1na 
'At1#l~t.U~ 
c •• d:.'lfsA/~lti(!() 

. Jt:t».n ' 
. Cht.-· 

«Qt •• 
J(~~eJ:P. EutQPff 
Othet.8 

Souree:, 

na 
15.,OOot' 

:na, 
'nt\, 
na. Il. 

~S.Q® 
na ' 

Notes: 
~ 

..l'bl# 1 J.&~r.e 18 itteeQnellAble wltll r~potteaAll~tralt$n 
prodM! :'tion:of lQ.OOOtQ:nneQ in 1919"'80.1\ct 3:4~QQOtonnes 
in .19.80:-$1 (cr,.Tabie ,6). 

b~~1Jt,1 ... ~es'foTE~.opean Com.mm!ty (US!)! l.gal. 'pp .• g~lt» •• 

. Flout' for: Total Glu~e.u 
l'otaltl St$re.hl :BteW11l8 Other lloJnE!S tie Dr,led We~ 

gluten Industti_l F1Qur 
Usase 

1916-71 196 9' 11 HJ28 26 4 
1911,..78 195 7 11 996 28 3 ~~ 
1918 ... 19 208 4 16 lOO? 28 tta 28 
1919-S0 218 5 ,18 1045 30 'na 30 
1980-;.81 229 2 12 1038 na na 34 
1981~a2 209 1 !! lO6l na rul 36 . 

1036 34 1982-83 193 9 ns. na 
1983-84 23:2 3 1123 na na 39 
1984"!f85 259 2 1139 ns na 41 
1985~8~ na na 40 

Starchb 

139 
147 
151 
159 
165 
168 
160 
183 
169 
172 

Sourees-: Brennan (1983, Table. 7 and 8), and updated frota: Bread Research 
Institute, Annual Reeort, variouBissues; Austt'slian Bureau of 
Statistics, Manufacturin COnDod1ties Prine! 81 Articles 
'Produced, Australia Cat. No. 8303.0 various issues; Australian 
Bureau of Stat.1stics t Production Bulletin No. 3: Food, Drink and 
Tobaceo, Australia (Cat. No. 8359.0), various issues. 

Notes: 
~ 

a.lncludes dtied equivalent of wet gluten 
b. Includes starch from sources other than wheat 
nat Not aval1«ble. 

'. 
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. 19S4-,$S.to' :t96t-62 
1962 .. 6$ toe 1911"'1~ 
191Z .... 13 to 'l9&l-8~ 

lil:ck''''1leuttal. 
;teehno1os£¢.1· 'Cha:ng(! . 

~1.2 
0 •. 1 
1.0 

.( • I" 

'"m' 
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'f."l".~ ith~4="~~'i:StatJ,8tl~a an6Coti~el'ltrat1on 'RAtios ·for.~stt8Uan:· 'Wb~t 
,~oee ••. n8f ., ' 

'tlodr,itUl:tand .Cere:ill, 't01JdPtoduc,ttJ 
,J 

1912~73 

'-(ot$~8; 
,2:) 

-

... 

, pu.nber ()f e"nt.'!Ptises (llO.) 52 33, 23 
, , 

ltu~tof 'ei;lt~ibltstlJ:nellt8 (no .. ) 83 59 47 48 

t'Urnovet' ($m,) IGS.l ~66.o 431.8 5\1.l 
(371:..0) (g'lS.6) (~24.S) (332.1) 

vliluesdded($m) 38.2 '60.3 118.0 ,126.'2 
,(85,.8) '(72.5) (81~5) (82.0) 

emplQYlDe~t' (~Q.) 3361 2522 2154 ~209 

w$gea lind sal(1ries ($il) 16! .. 5 2.5.3 36.5 41.4 
(57 •. 1) (30.3) (27.1) (26.9) 

f$.xed ~TJit:al 4!~pellditure ($In) 281 3.9 3.8 11.8 
(4.8) (4.1) (2.9) (a.l) 

four .... f~mn :rstj.O$ 
ea:tablishments 0.20 0.37 0.49 0.4g 
turnovnr 0.43 0.53 0.71 nas 
value added o. t~3 0.52 0.75 nas 
emplo),ftl1ent 0.33 0.51 0.64 nas 
'fi.~ed capital expenditure 0.89 0.16 0.61 nas 

. 
eight-firm r.atios 
es t~.blisbments 0,,31 0.49 0.64 0.65 
tut'Jlovet 0.61 0.13 0 .. 88 0.88 
value adde4 0.59 0.72 0.88 0.86 
em"loyment 0.54 0.10 0.83 0.84 
f:1'xed~pital expenditure 0.60 0.81 0.88 0.92 

Australian Bureau of Statisties (various issues), Census of 
ManUfacturin\,Establishments; Industry Concentration Statistics, 
!Ustral1a, C$talogue No. 820 .0. 

a. Values in parentheses are at 1979-80 prices; the deflator 
for turnover, value added and wages and salariC!s 1s the 
implicit price deflator for expenditure on gross domestic 
produc.t (1912-13 • 0,,445, 1977-7,8 ':It 0.835, 1982-83 - 1.349, 
1984-85- 1.539); for fixed capital expenditure was used the 
implicit price deflator fot private gr.088 fixed capital 
expendi.ture on equipment (1972-73 - 0.440, 1977-78- 0.822, 
1982-83 • 1.293) 1984-85 - 1.456). 

b. Not available separately. 



I, , 

, .8.t,~~~~ch.,G1uten 'a~a ,.St~rcb:~~a.t8 
191,2-73 

.... ,tobd .• ; 
t1u11~t c>f ent~;~ptlse,$ . (:00, ') 10 6 6 ,6 

tut.~"of ~st~blifJh~nt. (n()~) 18 12 11 ID 

, tU'tnQ.v.t' ($at) 39.3 144\2 114;$ 1S1.1 
(88:.3) (88,,9) Ol409) (10Z.1) 

v.lui! added ($Ill) :$115 19,0 21.6 26.0 
(19~1) (22.'a) (20.'5) (16~9) 

e.plQ~J.1~ (no.), 903 133 122 148, 

"gea ,and .a13rlea ($1\') 5.2 9.0 14.8 18.5: 
(11.'7.) (10.8) (11.0) (12.0) 

f~xed.: c4pj,tal expe\ld1.tute ($at) 1.8 3.~ 3.,9 14.4 
(,4.1) (3.9) (3.0) (9.9) 

.. four:·fira r.tio$ 
e$tab11'baentll 0.61 0.83 0.i3 0.80 
t~novet' 0.-71 nas nas 'Uss 
valUe! adc1ed 0.74 pas tl$S n4. 
eatplQYJIltnt 0.83 nas nas nas 
fixed. capital ,expend1t\lre 1.06 lias nas nas 

-e1ght.f1na: ratio, 
~8t.b11~hment'8 0.83 1.0 1.'0' 1.0 
,turnover 0.99 1.0 1.0 1.0 
value added 1.00 1.0 1.0 1.0 
eaployment 0.99 1.0 1.0 1.0 
fixed capital expenditu'te 1.00 1.0 1.0 1.0 
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26. 

T.tdi9# 'x.PQ~t: J>ut:t.,oilStardl and Gl\lteJlJi'Q4",ct. 

Star~h'f1., .,$.~u.lln 
... 'l'ot.t~r,st"ch 
wliifze,.tilrf:h 
-Hatdoc .(~ •• av.) .t.teb 
- Other I$t.uelU!" iP1Jlln 

Wb-.tgltaten 

De)ttrlnl 
-Pot_to 
-Otber 

Soluble OJ: ltoa.ted sta1;'cl\e. 
- ,heslutlt11sed .(?)po..tato .tateh 
- 1)ther. 

Oextr1n.andStar~h glue, 

Gt!ner.l 
Rate 

'Free 
2c/kga 
10% 
le/kS'" 

2% 

15% 
15% 

lSI 
15% 

15% 

$1>*,<;1.1 
Ka.tes 

DC: 10% 
.DC; 10% 

00.# 10% 
:00: lOX 

DC: 10% 

Notes: -
CUltollaTariff ~ Schedule 3. 'D1 vislons 2 and 6 

pe. - developing cQuntrles 
Ca,n - C4nad4. 
a.astlmatedadvalotell rates <at 1981-82 (malze) 1 98S-$6 (otbe-: J 

averase l,tn."i'£i.p~value.) 

)fa:1ze at.reb 
Otber starches, inulin 

General r .. te Special Ratea 

3% 
7% 

2.8% 
00:6.8%Oan: 3.6% 

No recorda of 1iai%estucb imports were found for' 1982-.83 to 
1985-86. 
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Wote: 1tn,l".' $t$rche~ ne$il'1c1udesal1 starches e>cct!pt potato and maize. 
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Figure 4; Shift 1nSupply andDem~ud in Rest of'World 
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