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1. Istroducilon

The principal use of wheat produced in Australia is as food for human
consumption, with the greater part of this consumption occurring in export
markets (74% of Australia's wheat production was exported 1980-81 to 1984~
85, although mot all for humean consumption). There is also a relatively
small, but thriving, “"industrial wheat"™ industry which processes wheat into
a wide variety of products some of which are c¢onsumer goods but of which
the greater proportion i¢ used in further industrial processes.

In this paper sre noted the principal industrial uses of wheat ,
(Section 2) and the disposition of world cereal production into industeial
vges (Section 3). Ecorpmic characteristics of the Australian industrial
cereals proceesing industry are described in Section 4, and exports and
importe of industrial wheat products in Section 5. In Section & are
discussed aspects of the Australian and international industrial cereals
markets in the context of the current review of wheat marketing
arrangements by the Industries Assistance Commission.

There has been recent rapid growth of industrial wheat processing in the
European Community (EC) - which appears to result from surpluses generated
by price policies under the Common Agricultursl Policy - and emerging
starch processing industries in the Third World., Theae developments may
begin to create pressures for change in the established industrial cereals
processing industries. These developing pressures may require re-
assessment of policies affecting cereals growing and processing
industries.

2. ,Induat:igz Uses of Cereal Crains

Haize dominates the Industrial processing of cereal grains in wastern
industrislised countries (cf. Sectior 3). In North America, the production
of wheat starch is essentially a by-product of gluten manufacture (RKnight
and Olson 1984). The principal use of gluten is in food manufacture, The
priawipal use of wheat starch in the U.S. 18 in paper manufacture (Moore
and Majors 1973; Carlecn and Mullen 1973; Knight and Olson 1984). In
countrieza where nuize 4s not a major starch source (e.g. Australia), uses
of wheat starch parallel those of maize starch in other countries (Carlson
and Mullen 1973; also Knight and Olson 1982). Uses of wheat stareh include
paper and paperboard manufacture, textile manufacture, pastes, adhesives,
dextrin manufacture, pharmaceuticals and cosmetics; building materfals,
binding (e.g. castings, briquettes) and food uses (thickeners, fillers,
colouring).

2.1 Glugten

Because the protein fraction of wheat has traditionally been the more

highly valued product of the industrial processing of wheat, gluten is

conventionally produced by dry-milling procesges (i.e. produced from flour)

to preserve the properties of the gluten (cf. the wet milling of whole

maize grain) - e.g. Bunwick (1980, p.463). Hunwick gave details of wet and

gry f§actiouation of vheat, as did Fellers (1973) and Kanight and Olson
1984).

Simmonds and Orth (1973, p.82) noted that the cost of cereal protein
manufacture reserves its use for food manufacture and higher-priced
specialty items. Thece guthor+ reviewed the chemistry of cereal proteins
and noted several possible future developments. Gras and Simmonds (1980)



noted that the sain huwan food uce of gluten is in baked 7~oducts; other
uses include meat extenders and emulsion stabilizers (see also lLeCrys,
Booth and Al-Baghdadi 1981, pp. 243-244). Gluten proteins have been
clisimed to be the key to the behaviour of wheat flour (LeGrys et al 1981,
ps 245), btut it has also been argued that the starch itself has “a profound
affect (sic) on the structure of bread, and other baked goods™ {Angold
1975, p. 154), Textured protein productn based on vegetable products have
been & recent area of congidersble interest, including the use of vheat
gluteén. Gluten has also been widely used as a meat extender or substitute
in pet foods. TIndustry sources report that the demand for gluten in the
U.S. might be substantially increased if farinaceous products, (e.g.
glgten) were permitted in smallgoods manufacture (cf. Sosland 1986, p.
15).

2.2 Sca:c‘h

In a major review of the industrisl uses of maize starch, Russell (1573)
1isted its major vses as being as sizing agents and adhesives in making
and coating prper, and paperboard; sizes in textile manufscture; and as
adhcsives in producing boxbosrd, insulation board, paper bags, cardboard
cattons, and gummsed labels and tapes (see also Young 1984; Rutenberg and
Solarek 1984; Watson 1984; Rohwer and Klem 1984; Mentzer 1984; Moore et
al. 198%; Kennedy aud'?iuher 1984); Mitch (1984) discussed the psrticular
uges of potato starch, and Julisno (1984) noted particular uses of rice

starch.

In paper msaking, starches are used in wet-end add{tior (starch-based
adhesives to increase paper strength); asurface sizing (to improve the
writing and printing characteristicz of paper and paperboard); and
papercoating {starch-based adhesives used to hold pigments to improve
printability appearance, and brightness and to incresse opacity). The
principal starch-based products used in wet-end addition are unmodified
starch and cationic starches; other starch-based additives include
hydroxyethyl starch, lightly oxidized starch, aad dialdehyde starch.
Principal starches used in surface sizing are enzyme-converted starch, jet-—
cooked starch, oxidized starch, and hydroxyethylated starches., Coating
adhesives include enzyme converted starch, oxidized atarch, dextrins,
hydroxyethylated gtarches and starch acetates,

Starch~bssed adhesives are used in the manufacture of corrugated boxboard,
paper bags, folding cartons, laminated paperboard, spiral-wound tubes, for
coating paper after (as opposed to during) manufacture, and for gummed
labels and tapes. Products used include unmodified starch, dextrins,
hydroxyethylated starches, oxidized starch, waxy maize starch, acid
modified starch, and starch acetates,

The principal use of starch products in textile manufacture is as a warp
gize to strengthen warp yarns and to improve their resistance to abrasion
during weaving. Other uses include fabric finishing, printing, and glazing
sewing thread. Starch use in printing has, in the last two decades, been
largely replaced by resins. Modified and unmodified starches are used in
textile finishing operations (modified prior to use). High amylose
unmodified starches, and cationic and hydroxypropyl starch derivatives are
used to size synthetic and glasg fibres. Russell (1973, p.278) reported
that starch use in the textile industry had been declining at a rate of
5-6% p.a. Russell also reported then—-contemporary developments in new uses



for starch. More detailed analysis of the physical properties of cereals
and their products, particulsrly relating to starch components, may be
found 1n Muller {1973), Medcalf (1973) and Angold (1975).

A major modern developsent in the use of maize starch has been the
developmwent of High Fructose-Corn Syrup (Lloyd and Nelson 1984). By 1980,
corn sweeteners cemprised 32% of per capita U.S. consumption of all
nutritive svweeteners, and High Fructose Corn Syrup comprised 15% of all
nutritive sweotenere consumption (Cantor 1981). It was estimated that, by
1986, corn sweeteners would comprise 45X of U.S. consumption of nutritive
sweeteners, and High Fructose Corn Syrup 28% (Niall and Smith 1983); it
appear> that this estimate was, in fact, too low (USDA 1986, p. 11).

Doane { 1981) discussed the potential of starch as an industrial feedstock
for producing low molecular weight chemicals conventionally derived from
petroleum. The suggested route for the production of such chemicals was
via the depolymerization of starch into glucose, and its subsequent
conversion into a wide variety of industrial chemicals (polyols, aldehydes,
ketones, acids, esters, ethers). One particular potential use was seen

to be the production of starch-based polymers (e.g. bicdegradable
plastice)s Other detail is provided in Danifel and Whiastler (1981) and Otey
and Doane (1984).

Finally, starch may be used as & substrate in blotechnology processes (Otey
and Doane 1984). For example, Bunge Australia Ltd has recently flosted a
new company, Cirfus Biotechnology Ltd, in which it has a reported 252
shareholding, to operate a comrcial scale plant for the production of
citric acid using starch-derived glucose (Ingram 1986a,c).

Particular uses to which wheat starches and their derivatives can be put
were briefly noted in Gagen (1973) and Knight and Olson (1984). These
uses, paralleling those of the corn starches, include the use of cationic
starches and flours, cereal xanthates and xanthides, acid-modified wheat
flours and derivatives, mechanically modified starches, and enzyme modified
£flour in paper manufacture; unmodified wheat starch, dextrins and thin~
boiling acid-modified wheat starches in fabrin and textile fiaishing;
blends of British gums, wheat starch and starch ethers for dye paste
preparation in fabrie printing; wmodified wheat starches, flours and
dextrins in box and carton sealing, envelope gums, paper bag seam sealing,
paper container labelling and other paper-paper bonding; and wodified
starch adhesives in interior plywood manufacture. Uses of starch-based
products reported by Australian industry in 1987 alsc include food uses
(bulk fillers, colouring agents); wallboard; foundry casting adhesives;
flocculants in mineral proceseing; and brickmaking.

3. World Industrial Cereals Processing

The major world usage of cereals in the late 1970s and early 19808 is shown
by broad categories in Table 1. The principal uses of cereals are as
livesteck feed, or for humsn food and industrial use.

In the U.S.A,, the percentage use of the two major cereal grains, maize
and wheat, across use categories is shown in Table 2 for 1980. Domestic
feed uses dominated mafze use, with all domestic induastrial uses comprising
9.3% of total production; food uses dominated wheat consumpticn, with
industrial uses comprising 5.6% of production. In both the U.S.A. and the
EC in the 19708, the dominant cereal grain used in starch maoufacture was



meize (imported in the case of the EC) (Tables 3 and 4). For all types of
‘stareh in the U.S., starch use is dominated by the production of paper and
paparboard (Teble 3). 7 , ~ o

Becaute maize dominutes industrisl cereals processing, world gluten
production is on a much smaller scale then starch producticn. Until the
early 1970s, Australia and the U.S. were the world’s major wheat sterch
producers (Carlson and Hullen 1973). By 1980, Western Europe h. 1 emerged
as & major lrcation for gluteén production and, by 1985, its production was
reported to uive been approximately equal to the combined production of
Australia ati the U.S., with projected expansion reported s continuing on
a major scale (Table 5). ‘

The emergence of large surpluses of wheat in the EC as a consequence of
the Common Agricultural Folicy has undoubtedly been one element in the
large incresse in industrial wheat processing capicity in Westérn Europe,

&

Because waize production in Australia is low, wheat is the dominant raw
naterisl for industrial processing of graine. Az shown in Table 6, the
dominant industrizl use of wheat in Australia is in the production of
starch and gluten. The use of flour of this purpose averaged approximately
20,4% of flour use for the period 1976-77 to 1984-85. Wheat sold by the
Australian Wheat Bosrd for flour production (including exports) averaged
9.0% of the estimeted Australian production of wheat for the seasong 1976-
77 to 1984-85. The mean average uee of wheat for starch and gluten
production as a proporticn of wheat grain production in Austraiia (at 1.8%)
ig therefore substentially legs than fin the U.S.A. (5.6%)

fustraltan Tndustetal Cereals Processing

The use of flour for starch and gluten production in Auatralia frcreased

by an average of 3.6% p.a. in the perivd 1976~77 to 1984-85. Tue
Australian production of gluten increased by an average of 4.6. p.g&. in
the period 1977-78 to 1985-86, and the production of starch (inciuding non—
wheat starch) increased by 2.4 p.a. in the period 1976~77 to 1983-86
(Table 6) .

In his review of the international gluten industry, Sosland (1986) dealt
with the Australian industry in sowe detail because of its role as a major
producer and exporter. Some of Sosland's statements should however be
treated cauticusly, for example:

In Australia, ... & strong vital wheat gluten industry has been
nurtured by the government., Wheat 18 the major cereal in Australia
and the primary source of needed starch for diverse Australian
industrial applications. Here starch rather than gluten is the
primary product, and it is the gluten for which ocutlets must be
found. (Sosland 1986, p. 14).

There is little evidence that the Australian government has “"nurtured” the
gluten industry, although, since 1953, there has been special assistance
for the Tasmanian wheat starch/gluten industry in the form of the Tasmanian
Wheat Freight Subsidy (IAC 1987a, p.122)., While wheat starch {s used in
"diverse” industrial applications in Australia, this use is claimed by
industry to result from the urgent need to dispose of the otherwise low-
valued starch. ¥night and Olson (1984, p. 493) remarked that “Wheat starch
manufacture is competitive with corn starch msnufacture because of the high
value of the co=product [i.e. joint product] glutsn”. Moreover, wheat



+ hmd:ﬁ use in Anstrnlia me).y paralleu that /of zajze lurcu ucad in the
. U.8e and Western Europe. Industey would also disputy the clsim that “starch
. rather than glutén iz the primary product” sfuce gluten hes readily-
_availsble mavkets, and considerable ingenuity hae spparently been required
-to davelop salesble products from the starch fraction of wheat. Finally,

fo the clate that ft is the gluten for which outlets must be found is siuply a

e " Agst statement of So

- reflection of the fact that Australia is a low-cost producer of wheat and
_gluten, and therefore is highly competitive on world gluten merkets. This
nd's supgests & mercantilist attitude where trade is

FReE: - only coneidered as accnrriug bacause uatftoua subsidize exports,. This
TR ,Vaet:tiwdg 18 subwquenal,y ud& explicit by SOSInnd ( 1986. BP» 14—-:5).

s mte;} by ind jct: mbudies £ar dmest:u: cereal graim prqduct:ion
* yes the Australians are able to export. gluten &t prices that cannot
" 'be ‘ignored by foreign bnyam. wse Australin's exports successfully
- ¢ompete for markets at most U.S. ports and adjacent areéss up to the
‘point where rail freigm: chatgea Hnally equalize the Auat;':lliun :

' : Kubsidy PR

’Thg nature of the put:at::lv:e subaidy wag not detuuad. (Rom that a subsidy
“for wheat production 1o mot necessarily the esme a8 a subeidy for wheat

racessing, cspecially when the processors pay meximum sxport prices for
‘their wheat =~ of, IAG, 1987a, p.25.) As argued below (Section 6.2), far
‘from there teing a subsidy on Australian gmten/starch production, it in
more m:obablle thet there is a uet tax on this industry.

Bureau of )’nduatry Econoﬁics (1986, Table A.4) estimtea of Total Factor
Productivify suggest rates of Hicks-neutral technological change for the
“Flour mill and gereal food products™ industries as shown in Table 7.
However, the substantial year to year variability in the fmplied estimates
-of technological ¢hange, the apparent lack of quality adjustment to
workforce variables, the crude estimates for quality adjustment in
investment price geries, the lack of correction for quality change in

- outputs, and the implied measurement of total factor productivity on a
value sdded basis (thus ignering technological change embodied in
intermediate cutputs) suggests that considerable caution 18 required in
accepting these estimates at face value.

Becauae starch and gluten production in Australia uses flour as the raw
material, characteristics of both the flour and starch/giuten industries
are discussed below. Flour milling in Australia {s a quite highly
cencentrated industry which has become increasingly concentrated in the
1980s (Table 8.1). The number of “enterprise groups™ fell from 52 in 1972~
73 to 23 4in 1984~85. The number of “establishments" fell from 83 to 48
over the same period, while the proportion of establishments controlled

by the largest four enterprises (4~firm concentration ratio) rose from 0.20
to 0.48, and the corresponding 8~firm concentration ratio rose from 0.31
to 0.65. The 4~firm concentration ratios for turnover and value added rose
nmore slowly than that for establishments in the 1970s and more rapidly in
the early 1980s, while that for employment rose more rapidly in the 197(s
and lees rapidly in the 1980z, and the 4=~firm concentration ratio for
investment actually fell, The B-firm concentration ratio for establishments
rose by a (lower) similar proportion to the corresponding 4~firm ratio in
the (1970s) early 1980s, indicating a (lower) similar accretion of
establishments 4in the 5th-8th largest firms as in the four largest.
However, 8-firm concentration ratios for turnover, value added, and
employment grew much less vepidly, suggesting that the S5th-8th largest
firms' market influence was growing much less rapidly than that of the top




¥, slthough the share of the fmn- largest firms ;tn grou

four firms, Howéver
fixed capital expenditure was 15 percentage points greater in 1977-78 than
1a 1982-83, the corresponding 8~-firm concentration ratio was 7 percentage

points less in 1977-78 than 1982-83. Since investment is & volatile

varisble, it ie difficult to interpret this figure, particularly since

deflated fixed cspital expenditure fell by 25 over the same period.

Unfortunately, 4~firm concentration ratios for most variables ({including
invest=sat) were not avsilable for 1984—-85. , ‘ ;

The starch, gluten and starch sugars iudmtty is much more tiighly
concentrated than flour willing (cf. Table 8.2)s There were only six
enterprise groups, having 12 establishments in 1977-78 #nd 10 in 1984-85,
For confidentislity ressons, concentration ratios were not availshle except
for establiehments. The four largest firms controlled between 73% and 83%
of establishments over the period 1977-78 to 1984~85. Over this period,
deflated total turnover for these firms rose an average of 2,0% pess,
deflated value added £s211 4.2% p.s., employment was approximately static,
deflated wages rose 1.5% p.a. Deflated gross fixed capital expenditure

was 25% lower in 1982-83 than 1977-78, but was 3002 higher ia 1984-85

(mirroring & similar pattern in the flowr milling 1nduur:y).

The only firme now engaged in ;iadust:ri;l cereals processing are helieved
to be George Weston Foods Ltd; Goodman Fielder Industries Ltd (a racently

merged group comprising the Goodwan Group, Fielder Gillespie Davis and
Allied Mills); Bunge Australia Ltd; and Manildra FPlour Mills Pty. Ltd.

The other two eaterprise groups engaged in starch and gluten production
in 1984-85, as shown in Table 8.2, are believed to have been Allied Mills
(now merged into voodman Fielder Industries Ltd) and Corn Products—

Flelders, whose CPC (Corn Products Company) International Inc's majority

interest has been bought by Goodman Fielder in exchange for the sale of
Goodman Fislder's interest iiv Wheat Industries Ltd in Ireland to CPC
Europe, a company in the CPC group (Ingram 1986b).

S Tude Inlsurch, _Glut‘:e:i and Felateﬁ ‘Pmdng:ta

5Sal Exports

Australisn exports of starch/inulin and gluten, are shown in Flgure 1
{average unit values are shown in constant 1979-80 dollare). The volume of
starch exports increased 162% in 1983-84 and a further 72X {n 1984-85
accompanied modest falls in deflated average unit values (14X between 1982~
83 and 1983-84, and a further 6% between 1983-84 and 1984-85). Starch
export volumes fell 162 from 1984-85 to 1925-86, accompanied by a 17%
increvse in deflated average unit values. Between 1976~77 and 1982-83,
deflated total export values for starch were approximately trendless;
corresponding values for 1984-85 and 1985~86 were approximately 260% above
the deflated total export value for 1982-83, With the single except ion of
Souru S*rica, the principal destinations of starch exports are Pacific and
Pacifi¢ Rim countries, New Zeajand emerged as a dominant destination
taking approximstely 502 of starch exports in 1984-85 and 1985-86. It is
understood that New Zealand starch (and gluten, gee below) imports from
Australia have risen because of the closure of a starch factory in New
Zealand resulting from CER.

The volume of gluten exports trended upwards reasonably steadily over the
period 1976~77 to 1985-86 at a mean rate of 4.6% p.a. Deflsted average
unit valuer for gluten exports have been more erratic, with s major rise in
1979-80 and & tondency to fall in most other years, The mean trend in the



deflated awt:ge unit value for 31\“:@ wis -2.,22 Pelie m the miod 19?6’«72

to 1985-86.» The average trend in deflated total export walue for gluten
was therefore 1.7% p.a. over the same period. During 1976-77 to 1979-80,

: tbe U.8:A. wag the dominsnt destimstion for Auatralian ;luten exports,

taking an average of B1X of total gluten exports by wvolume in this period.

In latar years the U.S5.A., while stfll the don!mnt w:m:sm, has taken

less of &mtulm's glu:en zx;mtse

Over the pericd 1980-81 to 1985-86, the ’G‘.S.A. ‘took an ave'a:ne §7% of
Australian gluten exports by volume. Japus and New Zealaud have emerged

= 1 !mmteu of significant volumes of Australian gluten, with sodsrate
~ @mounts also being iwported by Taivan; Scith Africa snd the U.X. The

conseduences of vapid increases in gluten production in Western Europe are
clearly seen fun Australian export data; only the UK. remained as a
significant European importer of Austraiifan gluten in 3.9!L"v~~865 with other

%w:om countries Tiaving ceased htpott;s by 198384,

The dwuwnrd trend in the déflated awuga value of gluten expo‘:ta s
pro’bably the remlt o£ ‘the u:}w upamaim of worid inamt:ial w’haat

probably tehted to che energende oﬁ t:ha Emtumn 0munity an a major
wheat exporter. It has been reported that the EC has attempted tc offset,
for industrial wheat processing, the high internal coet of gratn under the
CAP price regime by refunds on intra-EC wheat purchases (sintlar provisions

- also apply for maize). Additionally, imported starches and gluteén sre

levied to raise their EC-landed prices at least to the level of EC-produced
products (kaey and Melvin 1981).

5.2 1-_2 orts
The major imports of starch, gluten and related prod\tct:a into Australis
have been potato starch, other starches and dextrins. The import volumes
and deflated average unit prices of these commodities are graphed in Figure
2. Of interest are the rapid increases in fmport volumes of potato and
other sitarches. The deflated prices of potato starch trended downwards
early in the sample pericd, and have been trendless thereafter; this price
experience was accompanied by rapid increases in import volumes after 1979~
80, The deflated prices of other starches wery similarly approximately
trendless over the sample period, with vapid increases in fmport volumes
after 1978-79. The deflated prices of potato dextrins fell early in the
sample period, and were thereafter approximately trendless with one high
value in 1983-84; corresponding imports trended generally downwards over
the period, with a peak import level in 1983~84 mirroring the price peak of
the same year, The prices of other dextrins trended generally upwards over
the sample period, with a marked peak in 1982~83 to 1983~B4; import
volumes roge rapidly 1979-80 to 1982~83 from a low base, and there was a
marked peak import level in 1985-86,

Indusiry gourceéa suggest that continued imports of potato starches and
potato dextrinas into Australia result from the failure so far to replicate
the properties of these products in wheat starch products. Continuing
research and development in Australian industrial wheat processing may
result in che development of products which emulate the characteristics
of these potato~based products.

Congiderable Australian imports of starch from Thailand are reported to be
based on manioc production, These iuports appear to be the indirect result
of actions of the EC. Imports of manioc (prineipally from Thailand) into
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the Ruropean Community for animal feed rose from 1,348 million tonnes in

1975 to 5,613 million tonnes in 1980; “voluntary™ €xport cortrols were
subsequently instituted by Thatlend {e.p., Nelson 1983, Table 1 and pp. 44~
#6; Thai production of manioc continved to incredse 1980~85 - see FAO
¥roductfon Yearbook). The Thais have apparently turved to starch
production as one eitersative use of manioc, Indusiry sources report that
CEC International Inc. has exported s dé-commiscioned U.S, starch plant to
Thailand for the processing of msnfcc inte starch. Some of this production
appesrs to be now finding its way into Australia af constant resl prices,

The EC's CAP has therefore begun to severely affect industrial wheat
processing in Australia in two ways. Firstly, the reported rapid increase
in industrial wheat processing in Western Europe, based on the massive
cereal surpluses of the EC, has vesulted in exported gluten which is
~depreseing traded gluten prices. Secondly, the high prices for feed grain
within the EC previously stimulated the growth of imports inte the EC of
carbohydrate substitutes such as manioc. Once these fmports seriously

~ interfered with intra~EC feed grain disposals, imports of these substitutes
were (voluntarily) controlled. Now the produceze of these carbohydrate
products are seeking slternative markets. and arc even able to import at
competitive prices into Australia against domestic wheat starch production,
Clearly, Mustralia's agricultural trade disputes with the EC are not sisply
confined to trade in bulk agriculturel commodities,

The Australisn starch and gluten industry appears to be fairly lightly
protected against import competition. Tariff rates for starches {other
than manioc) and gluten ere low (Table 9). Rates for manfoc starch are ,
somevhat higher (10%, and 5% for developing countries including Thoiland),
88 are rates for general starch-based products such as goluble or roasted
starches, dextrins, and dextrin or starch glues (15%, or 10% for develcping
countries). As far as can be ascertained, there are no non-tariff barriers
to the entry of gluten or starches (Australian Custams Service, 1988, perc.
- counmt. Y. ' ' ‘

It vas noted in Section 4 thet the Australian gluten/starch industry was
highly concentrated. However gluten, starch and starch products enter
Australia at relatively low tariff rates, and modest levels of starch
imports are occurring accompanied by recent rapid growth rates in these
imports. The opportunities for deleterious effacts to result from
concentration in this industry appear relatively small, as long as there
are no additional restrictions on imports of these products into
Australia.

6.  Economic Considerations

Gl Mode_l; of World !(avrket"fot Gluten or S_ta;ch ~ Australian perspective

In Figure 3 ia presented a standard partial equilibrium model of
international trade in a single product, with the Australien market in part
{a), the "rest of the world" in part (c) and the international trade market
in part (b). Australia is assumed to be a net expurter of product, and

the "rest of the world” a net importer. In the abgence of trade,
equilibrium in the Australian market, with supply and demand schedules §
and D, respectively, occurs at price P,. This price 1s also the point oe
intersection of the excess supply schedule ES with the vertical axis in
Figure 3(b); ES represents the horizontal distance between S, and D, above
price P, in Figure 3(a). In Figure 3(c), with supply and demand schedules
Sp and Dy respectively, equilibrium in the "rest of the world” market would
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pocur m; pr;cg ? 1n the absence of r.ude.; Hith trade, ;n:ice P, represents
‘the inteﬁoeetion ‘of the excess demsnd curve ED with the vartica axia,in
Figure 3(b); By rzpreaenca the horizontal distance between S, snd Dy below
price Py in Figure 3{z). The intersection of ED and ES fn ¥ gure 3 b} %
represents the world tra&e equilibrium at price Py and quantity traded Qs
where Q, = (Q, = Qp; the diiference betwéen Auatxnlian proeduction and
domestic coam-ptioa and Q= {q ~ Qs}, tha diffenence batween rest of

the world consumption and prc&uctiona ‘

This wodel quitg nnatly captureu the ensentiai elements af the world market
. for gluten, vhere Australia is a major exporter (Australia exported an
annuzl average of 22 000 tonnes of gluten 1980/81 to 1985/86, and 1mponted

an ansual average of 15.5 tonnes over the same period). .

A,nadel of the starch market is solewhat more conplex. Augtralia annually -
exported sn average 3400 tonnes of starch in the period 1980/81 to 1985/86
with a major increase occurring in 1983/84 because of increased N.Z.
imports of Australian starch. Over the seme peridd, Australia faported

an annual average of 1590 tonnes of poteto starch (with an increasing
trend), 2320 tonnes of other starches (with & major, sustained increase
occurring in 1981/82), and an average of 690 tonnes of dextrins. In part,
thege irports reflect the psrticular propert &s of some starches and
dextring, particularly those derived from Jotatoes. Ignoring these
specialized products comprieing a market which is distinct from the general
starch and starch products market in which wheat starch finds its place,
Australia is a small net exporter of starch, and the model of Figure 3 may
be held to approximately represent the non»specialized seguent of the
Australian starch market.

The wodel represzented by Figure 3 may be usged to 11lustrate recent ma jor
charges in the world gluten and starch markets.

1. Major Increase in EC industrial wheat production capacity. The
iemediate result of the major increase in EC industrial wheat capacity
is a shift in the "rest of the world™ supply schedule for gluten from
S to Sp 1 (Figure 4). The consequences of this shift for the gluten
market are dependent on whether there has been an equivalent shift in
the European demand for gluten (e.g. Dy to ni ). Soszland (1986) and
USDA (1987) suggest that there has been a major increase in EC
consumption of gluten, but USDA (1987) noted that, in 1986, EC gluten
exports to the U.S.A. has “hit a record high of 2400 tons™ and flagged
the possibility that EC exports of gluten to the U.S. could "jump
dramatically” in the long term. The implication is, therefore, chat
the increase in EC production capacity would shift the "rest of the
world” supply schedule proportionally mors than t?e demand schedule,
thus contracting the excess demand schedule to ED* in Figure 4b, and
lovering world prices (and thus optimal Australian production) of
gluten,

The fmpact of the increased EC industrial wheat processing capacity on
the starch market depends on whether the new wheat processing plants
are brand new facilities, or converted maize starch plants. The plants
for starch/gluten separation are likely to be new, since this is a dry
ailling activity, whereas maize starch processing is generally a wet
milling process, It 1s conceivable that the gubsequent processing of
wheat starch could occur in existing maize starch plants; it is not at
present known whether, or to what extent, this 18 occurring. If wheat
starch is simply being substituted for malze starch, there may be
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: 11::1« aﬁfac: the world ew:& mkm. Iﬁ, hmever, the new gh\ten
processing capacity incorporates mew starch processing facilieies,
. there miy be soms reductfon in the world excess demand for:starch, md
. thus soike reduction in world sterch prices. However, tha world starch
~ wmarket i# so dowinated by malze starch, that any effects of inereased
" wheat starch production are likely to be small. However; i starch
" markets 1ike Australia's which traditlionally use wheat starch, any
- increased imports of EG wheac starch cmtld have drmt:ic effecn on
- prices (ane helow). RS R

2« Diversion of fe.ed mnioc: to ntatt:h yroduct;ion. A major diveuion of -

; developing country manicc product::tan from feed use in developed
countries to starch production could have a much greater effect on the
world starch market than the increase in EC industrial wheat processing

capacity because the potential wozld production of manioc {8 so large.

In this case, the “rest of the world” could reverse from being 4 met
importer of starch to a met exporter, and Augtralia simultaneously
- revérse from being a net exporter of non-specialtty atarches to a net
importer of these starches, This scenario would be accompanied by a

major £all in Australian domestic starch prices because of the iimite.d

world wkats for wheat a:atch, :
6.2 Levei 0f Indu&ﬁtinl %iheat; ?rncessing_

'me price of wheat for {ndustrial processing has been set by the Australian
Wheat Bostd (e.g., Wheat Marketing Act 1984, 8s21). The level of
indugtrial wheat processing is therefore a consequence of the optimal
pricing strategy of the Board. In Figure 5 is depicted a model of how the
‘Board, if acting aE a monopolist seller of a given quantity of & particular
grade of wheat for industrial use, would price wheat to domestic
processore. Assuming 2 highly elastic export demand foyr Australian wheat
of industrial grades (D, in the right hand segment of Figure 5), the Wheat
Board's revenue-maximizing strategy for the given quantity of wheat is to
‘equate marginal revenues in the export and domestic markets. If P* is the
marginal revenue at which the Board's availlable wheat (0X;, + OX x) is
cleared, then OX_ will be sold for export at price PW’ an oxn will be
sold for domestic processing at price P.. The greater the divergence
between the elasticities of D, and D, the greater the divergence between
the domestic and export prices of the same grade of industrial wheat for

a glven sales volume,

The price currently charged by the Wheat Board for industrial wheat is the
“card" price (IAC 1987a, p.25). The card price is the Board's asking price
for warious grades of wheat and is reported to relate to prices in spall
volume, high price merkets. Since the Board does not publish realised
average export prices for corresponding grades, it is not possible to
evaluate the extent to which the Board is an effective monopolist in the
industrial wheat market. However, some assessment of the monopoly pricing
{sgue 1is possible.

Firstly, 1f the card price for a particular wheat type is closely reiated
to prices in muall volume high priced markets then, by definition, the card
price will be greater than the weighted average price for Australian wheat
exports of the same type. Thus the Australian wheat processing industry
is likely to be paying commensurately more for its raw material than
processors who purchase wheat at world prices (il.e. either in free export
markets; ot who are subsidized for the difference between world prices
and higher domestic prices, as in the EC). However, since domestic
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inéntttial uaem are réhtively msu purchaastt of whaat, he parcals oi

: ff*;JV:whea,“they asqp&te ﬁay~bé ninllar in lize to thoge to ﬁhich the card price
-  va9p11eu. .

"USeconély, du:ing dcwnwswiugs 1n.the Wnrid wheat ma:ket, recofded exupxt :
‘prices may be greater than actual prices. For example, favourgblé credit
ter s of extended repayment periods may be required to achieve salés when
 wheat prices are low; but the cost of these competitive activities are

- unlikély to be reflected in the recorded nominal priceg. Thus the
. differential between the card price and the real uxport price is liké1y~to

be greater during duwn-auinga in warld.priqgc«~

“Thuv, p&rticulafly'at ‘the ptesgnt time, thﬁ Au&tralian 1ndudtrialAvheat
 industry may be paying lubst&ntially‘mﬁtﬁ~fo: 1its ray waterials than its o
- competitors who obtain wheat at world export prices either by buying on

' these markets or receiving subsidies to reduce raw material prices, Even

when wheat prices are buoyant, domestic Australian producers may still be
paying higher prices than their international rompetitors because tha catd

| price will invatiably'be abote average export returns.

- ‘There are, however, some Hnits ou the monopoiy power of the Board. Wheat
. grain may be imported into Australia duty-free (Customs Tariff, Schedule

3, Division 2, Chapter 10). From discussions surrounding the 1984 Wheat
Marketing Act, it was agreed that the previous prohibition on wheat imports
into Australian for commercial use would be removed. Thue, if the Board's
domestic price for industrial use rises too far above world prices, it
ghould be possible for industrial users to import wheat f{a competition with
the Board. Clearly, of course, such actions would be 1ikely to strain

existing relations between the wheat growing Industry (comprising wheat

growers, the Board, BHA's) and the wheat using industry {millers and
industrial usérs).

The organisation of merketing relations between domestic wheat usgrs and
the AWB provides, additionally, some off-sets to the higher price paid by
domeatic industrial wheat users. Users are able to:

reserve gtocks of grain (for as much as }3 months) on the basis of
their particular quantity and quality requirements at stations
nominated by themselves; reserve the best quality wheat at the fixed
administered price; and receive the equivalent of, on average, 45
days credit on payment (IAC, 1987a, p.l17).

The net result of thege interventions is difficult to estimate. The IAC
(1987b, p.181) reported average effective rates of assistance for the
“starch, gluten and starch su; v8™ industry of 8-9% for the period 1982-83
to 1986-87. Thege estimates contrast strongly with thoge for the rest of
the “flour mill and cereal food products™ and "bread, cakes and biscuits”
industries which all have negdtive effective rates of agsistance, Without
detalls of the IAC's estimations and, particularly, the appropriate export
price against which to compare the industrial wheat user ‘s wheat purchase
price (the card price), it ie difficult to evaluate the IAC's estimates
of posftive rates of assistance to the starch/gluten industry. However
the IAC's (1987c) eftimates of "tax on materials™ iam the “starch, gluten
and starch sugars” industry implies that requiring industrial users to pay
the card price adds approximately 6% to the purchase price of industrial
wheat (in 1984-85, wheat purchases constituted approximately S0Z of non~
factor input costs). This estimate seems rather low. Because the price
of wheat represents a high proportion of imput ccsts in the starch/gluten
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imiuatry, estimates of effectiw rates of protecticn fot this 1nduatry will
be highly sensitive to assimptions about the “unasaisted™ wheat price.

The usual research caveat therefore applics a 1ortiﬁri° further work is
teeded!

6.3 ﬁbdéi of Australian ;ndustfj;sil,wt;ea: fgrogx;htg_g_u;

In Figure 6 is represented a model of the warket for dustralian industrial
wheat production. In the bottom left hand guadrant {quadrant II1) ate
fepresented the world exvess dewand schedules for gluteén and stareh,which
are the effective demand schedulex facing Australian gluten/starch
producers; The excess derand achedule for gluten (D)) 18 modelled as
relatively price elastie, reflecting industry parcepginns that gluten is

8 relatively easily saleable product. The excess demand acliedule for
starchk (D,) is modelled as relatively price ineldstic at existing
praduction levels, reflecting industry perceptions that, given the amount
of starch produced, 1t is much more difficult to dispose of than gluten.

In the bottom right hand quadrant (quadrant 1I) of Figure & are represexted
functions for converting wheat 1nt0—starch and gluten (&, and t
respectively). For convenlence of exposition, these functir.us Hre

pregented as linear (see below).

In the top right hand quadrant (quadeant I) of Figure 6 is depicted the
derived demand schedule for wheat for industrial processing (DIW) Thig
schedule ip derived as follows. Consider the gquantity of wheat grain X:
the conversion functions in quadrant II indicate that M tonnes of gluten
and N tonnes of starch could be made from X tonnes of wheat. At
corresponding prices $A/t of gluten and $B/t of starch, the total revenue
from processing X tonnes of wheat is $(A.M + B.N). Thus, if it costs o(X)
doliars per tomne to process X tonnes of wheat, the maximum price the
processor would be prepared to pay for this wheat 1s Px:

Px = (A.M + B.N)/X - c(X)

Prices corresponding to other quantities of induatrial ulwat can be
derived, and these price/quantity vectors form points on the derived demand
schedule for industrial wheat.

Before congidering the optimal/equilibrium level of industrial processing,
some remarks are desirable on the functions depicted in Figure 6., In
quadrant JI, the gluten and starch conversion functions are probably not
linear. Firstly, for a given plant capacity, these functions are probably
concave to the x-axis indicating that, as the volume of wheat processed
rises, the marginal recovery of gluten and starch per tomme of wheat falls
(s simple diminishing merginal returng relationship). Secondly, as
technology improves, and particularly as newer plant embodies better
technology, the conversion functions in quadrant Il will rotate away from
the X-axis - {.e. 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 imporiant shifters. These shifters include the demand for
(essentially food) products incorporating gluten, the devalopment of new
products utilizing gluten, changes to regulations governing use of gluten
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~ and chenges in gluten supply conditions in other producing countries.
Important contemporary illustrations of some of these pointz are the
rélatively recent “discovery™ by European flour users of the possibility of
substituting gluten for higher protein, imported wheats (of. Sosland 1986),
and the prohibition spainst the addition of gluten to flour and pasta in

- Italy and prohibitions against using gluten as a binder in meat products in
the USA (Sosland 1986). ' ‘

The simple demand schedule for starch represented in Figure 6, quadrant
IIL, masks & much more complex reality. Each of the enormous number of
starch-derived products has i%s own demand schedule although, conceptually
at least, there exists a derived demand schedule for "etarch”. Because
starch products generally constitute only a small proportion of the final
price of products into which they are incorporated, the demand for each
starch product is likely to be price inelastic. In general, there is also
likely to be little substitutability between starch and other inputs in
manufacturing such products. There is likely to be, however, easy
substitution between types of starch in many uses - e.g. in Australia,

- duported starches such as manicc may readily substitute for wheat starch
in many uses. In some uses, however, there way not be ready
substitutability between some uses (e.g. potato starch is reported to have
propertiec not yet able to be replicated by wheat starch, hence continuing
potato starch imports into Avstralia). Part of the key to a Buccessful
industrial wheat processing operation is therefore the continuing
development of new, and preferably higher-valued, uses to which starch-
based products can be put.

The continued profitability of industrial wheat processing is therefore
likely to be allied to a continuing commitment to research and development
(R & D). (Note that the recovery of vital wheat gluten wae first effected
in Australia). This continued commitment to R & D covers the area of
Tecovery of product; the cost of processing; and the development of new
and enhanced products, particularly of starch. An esgsential precondition
for continuing R & D is the generation of sufficient profitabi{lity in
industrial wheat processing to justify continued R & D expenditure,

Using the presumption that the Australian Wheat Board follows monopoly
pricing practices in its wheat marketing, equilibrium 4in the industrial
wheat market can be described using Figure 6. Assume P* is the marginal
revenue which optimises the disposal of industrial wheat on both export
and domestic markets. The corresponding domestic price which the Wheat
Board would accordingly set is Py, leading domestic users to purchase 2
tonnes of wheat for industrial processing.

If the Wheat Board did not monopoly price, industrial users would purchase
Y tonnee of wheat at price P*, Depending on the elasticity of the derived
demand for fundustrial wheat D, = itself a function of the elasticities

of starch and gluten demands = there could be a considerable difference
between the volume of industrial wheat processing in Australia if the Wheat
Board prices momopolistically compared to a free market for industrial
wheat. The Wheat Board's pricing policies therefore have a potentially
aignificant impact on the level of activity in the downstream flour
milling, and starch and gluten, industries.



6.4 Implications

‘The econoaic viability of the industrial vheat pmoctlliux industry in
Australia depends on five brosad parameters., These parumetérs are the
export prices of gluten and starch, domestic prices for gluten and starch,
prices paid for wheat grain for processing, other pracessing costr, and

~ research and development (R&D) for new products and fmproved production
processes.

The large increase in industrial wheat processing in Western Europe was
noted abdove, together with its apparent fmpact in cresting a downward trend
in deflated prices for Australiam gluten exports. Racent increases in
Australisn starch imports, &lsc probably & consequence of EC agricultural
policies; are algo likely to put pressure on Austtalian industrisl wheat
processing. While the Australfian industrial wheat processors must live
with these broad trends, at least in the short terwm, these trends should
add further urgency to the Australian government's efforts to iimit the
damaging effects of massive agricultural subsidies in the EC. Both the
reduced real unit value of Australisn gluten exports and fucreased domestic
competition for starch from fuports will require appropriate response from
processors. An appropriate response from government may also ba required.

From the available information, it is not clear whether or not the domestic
wheat processing industry has been subjected to greater pressures from
declining wheat and wheat product prices than the wheatgrowing industry.
The interests of the industrial wheat industry are to geek to fmprove its
short-run profitabllity by a range of not-mutuelly exclusive optione,
including:

(1) seek lower prices for its grain purchases, and thus sghift more of
the competitive pressure back on to growers and/or the government;

.

(11) d1mprove the efficiency of its operations; and/or

(111) reduce production by reduction of plant throughput and;or #lnse
closure.

7. Conelusions

The world market for gluten is reported to liave undergone a major increase
in demand through the "discovery” by the Europesns in vecent years of the
commercial value of gluten, However, this demand shift appears te have
baen rapidly followed by a marked increase in Furopean gluten production
capacity. Recent evidence suggests that this supply shift may have been
proportionally greater than the demand shift, leading to downward pressure
on prices for internctionally traded gluten. These changes are likely to
have the following consequences:

(1) a continued downward trend in world gluten prices and, particularly
if accompanied by appreciation of the Australian dollsr, a continued
downward trend in Australian gluten prices in deflatnsd Australian
dollars; and

(11) an increased elasticity of demand for wheat by industrial wheat users
as the demand for Australian gluten becomes more rlastic as its share
of world trade declines under competition from Western Europe,
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These developments in the gluten market may be exacerbated by the growth of
starch processing capacity in the developing countries if these trends lead
to £alling real prices for starch and starch-based products and/or ued
contingrowth in Australisn starch imports,

The optimsl pricing policy for industrisl wheat sales in Australia is
therefore a complex decision including the following factors:

(=) the optimal pricing of industrial wheat ir the short run from the
wheat profucers' viewpoint, including the possible appropriation of
monOpoly rents;

(b) an efficient short rua pricing ;tumgy from the Australisn
community's viewpoint given the monopoly position of the Austvalian
Wheat Board (us circumscribed by Section 92 of the Constitution) and
the highly concentrated nature of the starch/gluten industry = it
is possible that, if the opportunity exists for appropriating
monopoly rents from industrial wheat sales, the failure of the AWB
to appropriate these rents may result in such ronts being
appropriaced in the starch/gluten industry; snd

{¢) an effirient long run pricing strategy for Australian industry’ wheat,
which would take into account not only short run pricing decfsions,
but providing sufficient profitability in the starch/gluten {ndustry
for the development or purchase of new technologies to improve the
efficiency of starch/gluten operations and to encourage fiie
development of new products based on this starch and gluten.
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Table 1t World Graln Production and Use (willion tonnes)

Crop yesr e Use Categories

‘isfvgawck | Food/Industry  Seed Waste Total

1977 489 502 5 M@ 109%
1985 (projectes) B34 62 7 st b7

Source: Hill :ad Mugtacd (19&1, Table 2). Ca:egorizats.ou hy uge between
T 1977 and the projected 1985 figure was not presented. ,

Table 2: Maize and Wheat Disposition in the U.S.A. (Z)

Maize (1980) Wheat (1979-80)

Use b4 Use 4

Peed and residual 56,5 Fopd 70.5
Vet milling® 6.1 Industrial 5.6
‘Dry milling? 1.7 Feed and residual 11,0
Alcoholic beverages 0.7 Seed 12.9
Fuel aleohol (ethanol) - 0.8
Exports 33,8

Source: HiIl and Mustard (1981, Tables 3 and 4)

Botes: a., Starch, sweeteners, corn oil, industrial alcohol
- b. Flaking grits, breakfast cereals and other food products
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i

. Teble 3t Eatimated Industrisl Use of Starch, 1972 (USAT)

- by Industry

e T ST , o ,"Paeérbdam ' ‘fl'extil#‘ ,’Gmarsr . Total

mnm Pmmda

Corn starch and dextrina 2,600 3&0 : aoo La,:soo
Wheat aod rice : 80 10 40 130

Other atarches 120 : 15 35 170
: e ""éuo .35 W5 F600

8. Includes sorghunm stax'ch. Toval production of corn starch :

~ (including dextrins) for shipment ss such is estimated at nearly -
4 billion 1b. Thus, about 82: of the corn statch chipménw goea
to industrial use. ,

Sourcet Moore aud Majors (1973, Table 1) |

Table 4: m:ili;z?tieﬁ of Wheat and Maize in the EC (1978/79) (miXlions of
tonnes)”

Domestic Human Animal Sitarch
Use Consumption Feed Manufacture

Maize 28.0 1.0 21.6 4.8

a. Domestic production not reported
Sourcé: Wookey and Melvin (1981, Table 2)



© ‘Table 5t Estirated World Production of Gluten

{estimated)
= Argenum St : ‘na ' 7,000» ' - 7,000
Australis - 15,000° 35,000 - 40,000
' Cenada/USA/Mexico ~  ma : &5,90& , - 41,000
 Japan ns 6,000 6,000
 China ACI na 6,000 6,000 ,
 Xores ‘ na 4,000 4,000 s
_ Western Europe 25,000 75,000  69,300° 130,000 110,000°
Others ‘ Cna 16,500 16,500

Tou:l. o aso00 w000 0 253,000

. 4‘59&&%& Sosland (198‘&)’* | A
kN’ote‘s: a. This {igure is irreconcilable with repo:'t:éd Australian
i ‘prodw tion of 30,000 tonnes in 1979-80 and 34,000 tonnes
in 1980-81 {cf Table 6).
b. Estimates for I European Cofmmmi::y {USDA "1987, ppe 9-10).

Table 6: Austealian Industrial Wheat Usage and Product Output ('000 tonnes)

‘ Flou: for: — Total . Gluten Starch®

Starch/ SBrewing Other Domestic Dried Vet Total®

gluten Industrial Flour o

, . ; L U___ge
1976-77 196 9 11 1028 2% 4 - 139
197778 195 7 11 926 28 3 28 147
1978-~79. 208 4 16 1007 28 na 28 151
1979-80 218 5 18 1045 30 na 30 159
1980-81 229 2 12 1038 na na 34 165
1981-82 209 1 12 1061 na na 36 168
1982-83 193 9 1036 na na 34 160
1983-84 232 3 1123 na na 39 183
1984~85 259 2 1139 na na 41 169
198586 na na 40 172

Sources: Bremnan {1983, Tables 7 and 8), and updated from: Bread Research

T Institute, Annual Report, various issues; Australian Bureau of
Statistics, Manufacturing Commodities, Principal Articles
Produced, Australia (Cat. No. 8303.0) various issues; Australian
Bureau of Statistics, Production Bulletin No, 3: Food, Drink and
Tobacco, Australia (Cat. No. 8359.0), various issues,

Notes: a. Includes dried equivalent of wet gluten
b. Includes starch from sources other than wheat
na. Not available.



| Ipb;tg 2: Hich-«mmtul technolngical change 1u mout mx and Cet¢a1 Bo@d ‘
ﬁ‘o&tmt' (mm r;aeé iu 3 ?.a.) : h

: ‘Hix;ka -—neuttal
technologtcal ﬁhange

| 195435 g0 196162 L2
1962-63 ko 1971=72 - 0.1 |
1972-73 to 1961-82 Lo

: so\m:ce‘ Estimated from Bureau of Industry chnomg (1986, Table A.4)



o X ’Z'ub!a 8: Iﬂdcstry 3&&!:13?:1::3 and COncentration Ratios fnr Auscralian Wheaa T
S e I’roceasin, B , i ,

UFlour Hili and Cer&ml,Fo@& Praducts

i'ffr 2 "“8,1 Fluur Mill Enoducts ' ‘. . ; ’ ‘
i 1972473 1977-78  1962-83 - 1984-85
e totala‘ s 5 e e R . : B
x;umbex: of encer'ptises (nn.) o2 33 23 23
ﬁumber»of eat&blishments1(n0p)' 83 S 59 47 a8
" turnover ($m) 16541 %6.,0 7.8 51,1
| | (371.0)  (418.6)  (324.5) - (332.1)
value added (§m) 32 605 118.0  126.2
Ve o - (85.8)  (72,5)  (87.5)  (82.0)
employtent (no.) 3367 2522 2156 - 2209
wages and salaries ($m) 16.5 25.3 36.5 41.4
fixed capital expenditure ($m) 2.1 3.9 3.8 11.8

(4.8) (4.7) (2.9) (8.1)

=~ four-firm ratios

establishments 0.20 0.37 0,49 0.4§
turnover 0.43 0.53 0.71 nas
value added 0,43 0.52 0.75 nas
employment 0.33 0.51 0.64 nas
fixed capital expenditure 0,89 0.76 0.61 nas
~ eight=-firm ratios
establishments 0.31 0,49 0.64 0.65
turnover 0,61 0.73 0.88 0.88
value added 0.59 0,72 0.88 0.86
em];loyment . 0054 0070 0’83 0.84
fixed capital expenditure 0.60 0.81 0.88 0.92

Source: Australian Bureau of Statistics (various issues), Census of
Manufacturiny Establishments. Industty Concentration Statistics,
Australia, Catalogue No. 8207.

Notes: a. Values in parentheses are at 1979-80 prices; the deflator
for turnover, value added and wages and salaries is the
implicit price deflator for expenditure on gross domestic
product (1972-73 = 0,445, 1977-78 = 0,835, 1982-83 = 1,349,
1984-85 = 1,539); for fixed capital expenditure was usad the
implicit price deflator for private gross fixed capital
expenditure on equipment (1972-73 = 0,440, 1977-78 = 0,822,
1982-83 = 1,293, 1984-85 = 1,456).

b. Not available separately.
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8.2 ’/tarch, Gluten and Starch S gm:a

LA 1972-73 | 1977-78 1982-83  1984-85
*—t:otl’is,m ol e : B L
‘ nuhber of enterprmes (roe) 10 6 SR T

: nuhber of establishmnca (noa) a8 12 n 10

. turnover ($a) 9.3 742 1145 157.1
R . . (38@3) (8809) (8&:9) (102:1)

value added () 8.5 19,0 206 26,0
: ; , (19,1)  (22.8)  (20,5)  (16.9)

 eaployzent. (no.) %3 733 722 148

wages and salaries ($a) 5.2 19,0 14,8 18,5
; (11,7)  €10.8)  (1L,0)  (12.0)

| fixed capital expenditure ($m) ‘1.;8_ 32 349 14:4

- four~firm ratios : )
establishments 0,61 0.83 0.73 0.80
turnover ‘ 0.71 nas nas nas
value added , 0.74 nas nas nas
enployment 0.83 nas nas nag
fixed capital expenditure 1.06 nas nas nas

~ eight-firm ratios ;
turnover 0.99 1.0 1.0 1.0
value added 1.00 1.0 1.0 1.0
enployment 0.99 1.0 1.0 1.0
fixed capital expenditure 1.00 1.0 1.0 1.0
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Table 9; Import Duties on Starch and Gluten Froducts
| - General Special
Rate - Rates
Starchen, inulin ~ ,
- =Potato gtarch Free , o
= Mafze starch 2c/kg® DC:  1.9¢/kg?
~ Manioc (cassava) starch 102 Dc: 5%
=~ Other starches, inulin 4c/kg®  DC: 3.8c/kg; Can. 2c/kg?
Whest gluten 2% DGz free
Dextrins , ;
= Potato 15% DC: 10%
= Other 15% DC: 10%
Soluble or Roasted starches ; ,
= Preglutinised (?) potsto starch 15% BC: 102
=~ Other 15% DC: 10X
Dextrin and Starch glues 15% DC: 10%

Squrcej: custqm Tariff, Schedule :’;, Divisions 2 and 6

Notes: DC = develeping countries
Can -~ Canada
a. Bstimated ad valorem rates (at 1981~82 (maize) 1985-86 (othe-)
average unit impert valuee)

General rate Special Rates
Maize starch k)4 . 2.8%
Other starches, inulin 7% DC: 6.8 Cant 3.6%

No records of maize starch imports were found for 1982-83 to
1985-86.
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Figure 3: Hnﬂfd/for Starch or Gluten™
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Note: Australia is assumed to be a net exporter of starch or gluten




Figure 4: Shift in Supply and Demand in Rest of World
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Board*s Revenus Maximizing Strategy in Indusma‘l] -

- Figure St Schematic Representation of Australian Wheat
ar R Wheat Karket
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Figure 6: Schewatic Representation of the Australian Industrial
o ~ ‘Wheat Market |
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