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The Competitive Structure of the Australian Meat and Livestock Industries*

Xueyan Zhao, Garry R. Griffith and John D. Mullen”

Abstract

There has been a longstanding interest in the degree of competition in the Australian meat
and livestock industries. Various government and industry inquiries have examined aspects
of oligopsonistic pricing practices by wholesalers, processors and retailers, labour relations
in meat processing, vertical integration and foreign ownership, etc. No consensus has
cmerged, but the suspicion of noncompetitive behaviour remains. In this paper, a model
developed by Helloway based on the conjectural variations of noncompetitive firnis is
applied to Australian meat industry data.  In the base model, the lamb industry was found
to generate pricing patterns consistent with competitive market behaviour, while the heef
industry was found to show very strong evidence of noncompetitive market behaviour and
the pork industry showed some departure from perfect competition. Sensitivity analyses
were undertaken, and the results were found to vary with differences in some of the
underlying assumptions. These firdings have important implications for the choice of
conceptual frameworks and empirical implementations to model these industries and to
assess the impacts of new technologies, policy interventions and promotion campaigns.

* Contributed paper prepared for presentation at the 40th Annual Conference of the Australian
Agricultural and Resource Economics Society, Inc., University of Melboumne, February 13-15, 1996.

" The authors are with the Cooperative Research Centre for the Cattle and Beef Industry, Amidale
and NSW Agriculure, Armidale and Orange respectively, The assistance of Simone Hemery in data
collection and the incisive comments of Roley Piggott on an earlier draft are appreciated.



1. Introduction

There has been concern over a long period of time about the degree of competition in the Australian
meat and livestock industries and the implications this has for structure, conduct and performance in
these industrics. A number of government, parliamentary and industry inquirics have cxamined
aspects of oligopsonistic pricing practices by wholesalers, processors and retailers, labour relations
in meat processing, vertical integration and foreign ownership, the provision and quality of market
information, cte. Examples include enquirics by NSW Parliament (1972), Australian Agricultural
Economics Socicty (NSW Branch) (1973), Australian Parliament (1973), Prices Justification Tribunal
(1978), Industrics Assistance Commission (1983), AACM (1990), Macquarie Consulting (1990),
Australian Industrial Relations Commission (1991), Booz-Allen and Hamilton (1993) and the Industry
Commussion (1993). Rescarchers also have been concerned with this topic as reficeted in extensive
research on the structure and operations of the meat industry by the Bureau of Agricultural
Economics and by Griffith and colleagues among others (sec examples in the reference list) and in
anumber of postgraduate dissertations (for example, Woodward 1968: Beruldson 1970). In the early
years the questions asked in the inquiries related to whether governments should intervene to modify
industry structure, conduct or performance, while in later years, alongside developments in
competition policy, the questions had changed to how to encourage microcconomic reform in these
industrics, The history of these concerns can be followed in the chapters on marketing in the various
editions of the Williams collection on Australian agnculture (Watson and Parish 1982; Piggott 1992).

Meat industry structure and practices have changed considerably over the past 25 or so years, and
many early criticisms are now unfounded. In particular, there are now better systems for deseribing
products and providing this information to suppliers and purchasers of meat, and many small, old
abattoirs have been closed down or rebuilt. In fact, many structural aspects of the meat industry were
reported favourably upon by the Industry Commission. However, other aspects were not. The meat
processing scctor has been consistently singled out as a relatively high cost sector which would
benefit from reform of regulatory constraint and labour relations (Griffith and Verspay 1991; 1C
1993). Alternatively, many analysts now belicve that the supermarkets wield an unacceptable degree
of market power in these industrics, and additionally, the AMLC still licences meat exporters. Hence
the suspicion of noncompetitive behaviour in the meat and livestock industries remains.

On another level, a growing share of public and producer's funds have been used in recent years to
finance research in the meat processing sector and promotion in retail meat markets, Mullen, Alston
and Wohlgenant (1989) and Wohlgenant (1993) have demonstrated that under competitive conditions
producers receive a smaller share of the benefits from processing research and promotion than they
do from traditional production research activities'. If input suppliers to the processing sector can
capture an even larger sharc of the benefits of new processing technology or generie promotion
because of their market power, then the profitability of processing rescarch or promotion needs to
be higher to justify the investment of producer levies in these activitics ahead of investment in

* Similarly, processors and retailers bear a smaller share of the incidence of levies imposed at the point of sale of
farm products than do producers, This arises because of input substitution between farim and non=farm inputs.
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production research’,

Following an earlier application by Freebaim, Davis and BEdwards (1982)°, a number of recent
evaluations of the distribution of benefits from research and promotion activitics in the Australian
hvestock industries have used equilibrium displacement modelling (EDM} (see for example, Mullen
et al 1989; Morris et al 1992; Piggott 1992; Mullen and Alston 1994; Piggou, Piggott and Wright

1995, Hill et al 1995,1996; Zhao etal 1995). In all of these studies, a competitive market has been
assumed. However Freebamn et al (1982, p.43) suggested how imperfeet competition might be
modelled, and as a qualification of their assessment of the impact of a new lamb technology using an
EOM framework, Mullen and Alston (1994, p 60) specifically recommended that *...an assessment
has to be made of the competitive nature of the marketing chain in the lamb industry."

Hence, whether our interests lie with general questions of structure, conduet and performance within
livestock industries or with more specific guestions about the distribution of the benefits from new
praduction and processing echnologies and from promotion, it is critical to know whether the
Australian meat and livestock industries can be characterised as perfectly competitive. In this paper,
amodel developed by Holloway (1991), based on the conjectural variations of noncompetitive firms,
is applicd o Australian meat industry data to examine this issue.

2. The Conceptual Model

Gardner (1975) develaped a model of equilibriumy in a food marketing systeny based on perfect
competition. This model has been widely used to examine aspeets of the economic behaviour of food
markets (Fisher 1981; Wohlgenant 1989).

Holloway (1991) extended Gardner's model to a conjectural-variations oligopoly with endogenous
entry of firms For this type of industry behaviour ™0t is assumed that, when making their output
decisions, firms form beliefs about the extent to which these decisions affect the quantity decisions
of other firms m the industry and therefore, the industry price, which is common to all firms."
(Holloway 1991, p.980Y. In tus context, an important parameter is 0, the elasticity of total industry
output conjectared by cach identical firm § with respect to changes in its own output level, Under the
assumptions of Cournot comjecture and “that firms possess identical technologies and produce a
homogenous product” {9.980). Holloway coneentrates on ‘symmetric equilibria® in which:

H 0,0 and x, = x/n, (i=1,..,n)

That 15, each firm has the same conjectural clasticity and produces the same level of output. Given
an industry Jemand curve, an aggregate output identity as the sum of each firm's output and the firm's

* Presuming that when there 1s a lack of competition in processing, the distribution of benefits from new technology
and promotion are skewed funber away from producers.

' They did pot allow for mpit substitution and arrived at the result that producers received the same share of
henefity fromeall types of innovation and:-promotion,



conjecture Taneuon, 1ts first order condition Tor profit maximisation can be written as:
() P+ 8,/Mm) = CP, P

where P, 1s the retail price of the food praduet x, n is the own=price elasticity of denand for x at
vetarl, and CC) is the firm's marginal cost defined over P, and Py which are the prices of the farm
commodity input a and a marketing services input b, used to produee x. If 0, = 0 = 0 (from cquation
(10, then equation {2) represents the perfectly competitive solution of price equal to marginal cost;
if 0,= 0= 1, equation (2) represents the monopoly solution of marginal revenue equal to marginal
cost. Thus the value of O indicates the degree of competition in the market for product x. The
hiypothesis to be tested therefore is Hy: 0 = 0.

Unfortunately, 8 cannot be measured direetly so alternative procedures have to be used to develop
tests on measurable parameters which are inferred fram particular values of 0. Holloway did this by
extending Garduer's equilibrium model of a food marketing system o allow the possibility that 0>
0 and then deriving a set of conditions for empirically measurable parameters such that 0 =0, This
equilibrium model included the industry demand curve for x, the aggregate output identity for x, the
equilibrium condition in equation (2), a firm entry condition, two firm input demand schedules for &
and b, two aggregate input quantity identities, and two inverse supply functions for the prices of a
and b, P, and Py, This ten equation model was then expressed in proportional changes denoted by the
superserpt () to allow solution for a new equilibrium following some displacement caused by a shift
in an exogenous variable (Holloway's equations (11) to (20), p. 982).

To simplify lus system of equations and facilitate the development of testable hypotheses about the
level of competition, Holloway made three assumptions about parameter relationships commonly
made in past studies (in particular Wohlgenant 1989; Gardner 1975: Freebaim, Davis and Edwards
1983). These are (i) that the supply of the farm commaodity a’ is predetermined during a year and
hence 1s exogenous, (i) that the supply of marketing inputs is perfeetly elastic (which means Py is
exogenous), and (ii1) that the retail demand shift variable N* can be expressed as a linear combination
of the elasticities and values of individual demand shifters such as income, population, prices of
competitive goods, ete.

Holloway then focused on Gardner's retail-farm price ratio R = P,/ P,. In proportional change terms
and in relation to one of the exogenous variables, say N°, this ratio can be expressed as:

3) RN =(P,”/NY-(P,IN")Y  oras
rg J I: - EM‘F\‘

These last three expressions are clasticitics of the retail-farm price ratio, the retail price and the farm
price, respectively, with respect to the exogenous demand shift v'mable N". Similar expressions to
those in equation (3) exist for the other CXOECNous variables a’ and Py, to give Ey, and Egp,
respectively, These expressions can be written in expanded form in terms of all the parameters of the
model including 0 (Holloway's equations (21) to (23), p. 983), and from these can be derived testable
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hypotheses about how farm and-retail prices and the price spread respond-to changes in demand and
supply conditions were the market-competitive, ie were 0 = 0,

Neeessary and (almost) suflicicnt conditions for perfect competition in food markets are found to be:

‘ (o g
(4 Epyx = By,
(5 Bppe = - E’!-‘u
((ﬂ L:‘RN = *l‘f‘iub‘

Thus under perfeet competition, and the three assumptions listed above, the proportional effiects on
the retail price, the farm price and their ratio of shifts in rewil level demand and farm level supply are
equal in magnitude and apposite 1 sign (Holloway 1991, p.984). 1t ean be shown that the farm price
and ratio conditions (5) and (6) are sufficient to infer 0 = 0*, For the retail price, condition (4) is
suflicient for 00 = 0 where o 1s the elasticity of substitution between the farm input and the marketing
wput. Thus, if there is independent evadence that o » €, condition (4) is sufficient for competition.
Holloway also showed that By, # 0 infers o # 0, where By g is the proportional effeet on the retail
price with respeet to a change in the price of marketing services. Thus

M Ep # 0

is a joint sufficient condition, together with (4), to infer competition in the retail price equation,
Therefore * . a test of competition reduces to a test of the validity of a linear restriction imposed
across the coefficients of N”and a” in a regression on R™ (Holloway 1991, p.984), or equivalently

on P, or P, and to o test of the significance of the eocfficient on P ina regression on P,

In Holloway's notation, the models to be estimated therefore arc:

(8) p‘. = {}‘NN" “‘ ‘3“3. + [Sll;')h‘ ‘*” (’:"‘
)] P = BN+ B+ PPy +e,

(10} R" = BuaN" o+ P’ + PPy + g

where the s are coefTicients t be estimated and all variables are defined in the current period. The
conditions for competition outlined in equations (4) to (7) amount to tests of

* Holloway did ot recognise that (6) is sufficient to infer. competition. Examining the proof of Holloway*s proposition
{p985Y, it ean b shown that {6) is sufficient for Hiomn)H ({0 n)$)=0, Following Holloway’s reasoning Ao (0en) 0.and @0, we
haive ({0t 1)=0. Note that 06y, +0, and 1ys0; so the ferm (1)) must be-nonsnegative, Thus the anly passibility of 001 =0 is
when both 0=0 and =0, However Holloway has showed that a perfectly inelastic demand n=0 infers 0=0. Thus (6} is sufficient fo
Hiifér D=0, or perfisct competition,




(4)' Pow=-fa  and
3) B0

in equation (8), and of

(s Bn=-Pa and
oy Bun=-Pra

m equation (93 and (10), respectively.

Empirically, if any of the F-tests for the restrictions embedded in hypotheses (4)'-(6)’, that the
demand shift and supply shift variables be equal but of opposite sign, are significant, which implics

at least one picce of evidence against competition, then a conclusion of non-competition can be made

for that industry. On the other hand, if none of the F-tests for (4)'-(6)" are significant and the t-test

for (7)" is significant, then the empirical data is consistent with competition and the hypothesis of
perfect competition is not rejected. However, if all the F-tests are insignificant and the t-test for (7)°

is wsignificant as well, then a conclusion of competition can only be made cautiously, But, if there

was independent evidence of o # 0, the competition conclusion would be favoured, especially if
hypotheses (5)" and (6)" for the farm and ratio equations (9) and (10) were not rejected.

3. Data

The three meat commadities beef, lamb and pigmeat were chosen for analysis, To estimate equations
(8) to (10) for each meat, data are required on farm and retail prices, farm Jevel quantities, the cost
of marketing services, retail prices of competing goods, papulation, income, and a set of cross-price
and income elasticitics of demand. Annual data were thought to be appropriate given the emphasis
on long run static market equilibrium in the EDM framework.

3.1 Data sources

In terms of the raw data nceded, farm prices of beef cattle, lambs and pigs in units of c/kg estimated
dressed earcase weight and the retail prices of beef, lamb, pork and chicken in units of ¢/kg retail cut
weight were obtained from ABARE (1995) and ABS (1993b). The quantities produced of beef and
veal, lamb and pigmeat in units of thousand tonnes were obtained from AMLC (1993). Houschold
disposable income ($m.) and population (millions) werc obtained from various ABS publications
(ABS 1993a,¢). Data were collected for the period 1968 to 1992

3.2 Data transformations

Twao quite important data adjustments were required. First, Wohlgenant (1989) and Holloway (1991)
used farm prices for livestock adjusted for byproduct values, and that procedure was followed here.
Although prices for individual byproducts such as hides, skins, tallow and meat meal are published

6




(AMLC 1995), in Australia there is no published index of aggregate byproduct values for cach species
considered here. However Griffith-has ealeulated such values on a monthly basis for the period 1980
to 1988 to gencrate meat price spread series (Griffith, Green and Duff 1991). These byproduct values
were compared with the published farm price series in various ways to provide a predictive
relationship for extrapolating byproduct values prior to 1980 and after 1988, Various regression
madels produced unreasonable predictions, so the ratio of the byproduct value o the farm price was
caleulated for each meat, and the resulting values for 19801982 were averaged and extrapolated for
1968 10 1979, while the values for 1986- 1988 were averaged and cxtmpcﬂatcd for 1989 to 1992, The
subsequent byproduet values were deducted from the farm price taking account of the dressing
pereentages of each meat. These new data are provided in Appendix 1.

Similarly in Australia there is no published index of marketing costs for meat products. A price index
of materials used in the food, beverages and tobacco subdivision of the manufacturing industry (ABS
1992a) has been caleulated since 1984785, however this index includes the cost of the raw materials
tour a) as well as the cost of the processing inputs (our b). In previous work (Griffith 1974; Griffith,
Green and Duff 1991) a wage rate has been used as a proxy for all such costs because over half of
ment processing and retaiting costs were labour costs (AAES 1973; PIT 1978; TAC 1983}, however
this ignores the possibility of variation in other types of input prices. The hest approach geemed to
be to obtain time series on the main cost components of meat retailing and processing firms, and then
derive an index. Some financial data for the meat processing sector are available (ABS 1990, Tables
5 and 6), but not in the detul required, while there are no ABS data specifically on meat retailing
firms. Information from the ABS (1994) industry performance data for Retail Trade (Table 32) and
Manuflacturing (Table 16) was examined and it was found that excluding raw materials the cost
proportions were Iabour (rbout 75% over the period 1990/91 1o 1993/94), depreciation (about 10%),
interest (about 10%) and uthcmpm-ating, expenses (mainly power - about 5%). In food retailing in
particular (ABS 1992b, Table 2), the cost proportions were Jabour (about 45% aver the year
1991/92), depreciation (about 4%), interest (about 6%), rent, leasing and hiring (about 15%) and
other operating expenses (mainly power - about 30%). Thus the relevant wage rate (ABS 1993d),
a price index for electricity (ABS 1992a) and an overdrafi rate (ABARE 1995) were converted into
common-based indexes and combined using two sets of weights estimated from the data above
(75:10;15 and 50:20:30) 10 form two indexes of marketing and processing costs (see Appendix 2).

3.3 Demand elasticities

Finally, a set of cross-price and income elasticities was required to caleulate the aggregate demand
shift variable N°. Initially, a survey of previous empirical estimates was undertaken (Lubett and
Griffith 1995). This survey revealed that most of the estimated ¢lastieity values were based on
quarterly data, and those that were based on annual data were quite dated (the most recent being
BAE 1985 and Murray 1984, and the BAE market share equations do not provide explicit cross-price
elasticitics). As clasticity values tend to change over time (Goddard and Griffith 1992), it was decided
to estimate the required clasticitics using the most recent data available. A set of linear demand
functions in the logs of the variables were specified and estimated as a SUR system, Restrictions due
to homoge 1eity and symmetry were tested and rejected, so more complicated demand systems models
were not pursued, The estimated model and elasticities are provided in Appendix 3.
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4. Results
4.1 Base model results

The results of estimating cquations (8) - (10} for the base model arc reported in Tables | and 2. T hc
models were estimated by OLS in SHAZAM and checked in TSP, The base model has farm
adjusted for byproduct values as in Appendix 1, the first marketing cost index as in Appczxd &
the base estimated elasticities as in Appendix 3. The unrestricted cstimates are provided in Table 1.
The R? were reasonable, although those for the ratio variables were lower, especially for pigmeat, The
DW estimates for the beef equations indicated two instances of significant autocorrelation (retail and
farm prices), while the ratio equation had a borderline DW statistic. Henee, the three equations were
re-estimated with an autocorrelation correction. The coefficient on the demand shift variable was
positive and significant in all farm and retil priee equations, while the coeffficient on the farm aupp‘ly
shift variable was negative and significant in the lamb and pigmeat equations but not significant in
cither of the beef equations. In the ratio equations, the signs were reversed and the number of
significant variables was much reduced. In terms of magnitudes the lamb and-pigmeatretail demand
and farm supply cocfficients appeared to be of similar order, but these for beef did not.

Table 1: Unrestricted Estimates of the Base Retail Price, Farm Price and Ratio Equations

Elasticity
Meat type  Dependent  Retail Fanm Marketing R? DW
variable demand  supply cost
Beef Retail L1027 .0.056 -1.684" 0.78 1.74
(8.41) (-0.67) (-5.43) p=0.64
Farm 24107 0,077 -5.669" 0.70 1.67
(6.61) (0.33) (-6.61) p=0.62
Ratio -1.220"  -0.115 3.404" 0.59 1,73
(-4.40)  (-0.58)  (541) p=0.33
Lamb Retail 0.720™ 07157 -0.133 0.90 2,13
(11.24) (831 (-1.31)
Farm 0.972"  -1.609"  -0.889° 0.64 2.54
(3.90) (-4.83) (-2.23)
Ratio -0.253 0.894" 0.756" 0.34 2,66
GLIG @on 213)
Pigmeat  Retail 0,817 -0.628" 0267 0.87 2.22
(8.59) 771 (291
Farm 0.948" -1.057™ 0.100 0.57 2.42
(3.21)  (-4.18)  (0.35)
Ratio 0.130 0429 0.166 0.09 2.52

, (-0.45)  (L.74) (0.60)
Vilues in parentheses are t statistics.
Critical tvalues are ty ,4(21)=1.72; 10,5(21)=2.08; t,,,(21)=2.83.
" significantat 1%; * significant at 5%.




The restrictions from equations (4)'<(6)', that the coefficients for the demand shift and supply-shifi
variables are equal but ol opposite sign, were app’li,m’l::;mdk‘ﬂmmsults are provided.in Tible | ong
witli the I ovalue for these restrictions. Again the heel equations were estimated: with an
auocorrelation correetion, and the restriction was strongly rejected atthe 1% level for sach of these
equations. This is very strong evidence that the beef market is non-competitive,

The restriction was not rejected at the 5% level for any of the lamb equations. These results imply
eampetitive behaviour in the lamb market. Recall, however, that this test is not sufficient enough for
the retail price equation, and to confirm the implication of competition the marketing cost variable
must be significant. The result for the retail price equation in Table 2 showed that the marketing cost
vanable was not significant at the 5% or 10% levels. However others (Mullen and Alston 1994) have
assumed that there are opportunitics for substitution between animals and other inputs in the
production of retail lamb, Given this, the very similar estimates of the unrestricted cocfficients in
Table 1 and the insignificance of the Ftests in both farmy and ratio equations, 4 perfeat competition
conclusion for the lamb industey was favoured. This implication is strengthened by the fact that the
R for these equations are quite close to those in Table 1. For the pigmeat price equations the F test

Table 2; Restricted Estimates of the Base Retail Price, Farm Price and Ratio Equations

Elasticity
Meattype  Dependent  Retail Farm Marketing R? B(1L21)
variuble demand  supply cost
Beel Retail 0 488 -1 48K -0.263 0.48 33027
{5.206) (-5.20) (~1.04)
Farm 0 889 -().889 -1.906" 0.41 24,12"
(3.70) (-3.70) (-2.88)
Rato -0.404 (.404 1.633" 0,38 11.48"
(-2.48) (2.48) (3.67)
Lamb Retail 0.718 -0.718 -0.132 0.90 0.002
{14.30) (-14.36) {-1.43)
Farm 1.201 -1.201 -1.120% 0.60 2,34
(5.84) (-5.84) (-2.95)
Ratio -0.483 (0,483 0.988" 0.25 2,99
(-2.60)  (2.60) (2.88)
Pigmeat  Retail 0 694 0,694 (.364° 0.84 4.41"
(8.60) (-8.60) (4.26)
Farm 1.019 1019 0.045 0.56 0.15
(4.46) (-4.46) 0.18)
Ratio ~(0.324 0.324 (.320 0.04 1.19

| Cl42) 4 (1.32)

Values in-parentheses are t statistics.

Critical F values are Iy ,(1,21)=2.96; Fy5(1,21)=4.32; Fy,,(1,21)=8.02.
Critical t values are L o(21)=1,72; 14,45(21)=2.08; 194,(21)=2.83.

" significant at 1%;  significant at 5%.




is just significant at the 5% level for the retail equation and not significant for the farm- and ratio
equations. "This indicates weak evidence of a depanure from (,()mpchuun.

Thus in the base model, the beef market was shown Lo be non-compeitive, the Tamb market was
shown (o be competitive and there was mixed evidence for the pigmeat market although the result
for the retail pnee equation was sufficient to formally reject perfect competition,

4.2 Effect of data transformations

In section 3.2 above some quite Inborious transformntions 1o the raw data serics, on the basis of
meomplete m(cmmmnn were detailed so that variables in the form used by Holloway (1991), and
previously, Wohlgenant (1989) could be construeted. Do these wansformations effect the results? 1
they do, then it may be worthwhile 1o invest resources to properly construct the required series such
as the byproduet values., 1 they do not, then resourees may be saved by using suitable proxy variables.

In Table 3 are reported the results from re-estimating the base model using three alternative data
series, as deseribed betow as Madels 1-3. Compared with the results of the base model, these
alternative data series seem not to have any appreciable effect on-the ¥ est results or the conclusions
drawn. For the pigmeat retail price equation under Model 3 the F rest was not significant at the §%
level, whereas in the base model it was, but it was only marginally below the eritical value.

Table 3: F test Results for Alternative Models
Meat Depend.  Model 1 Model 2 Model 3 Model 4 Model § Maodel 6

type varible .

Beefl Retail 1375 1438 11817 1.08 33.75"
Farm 1059 13.137  9.88" 0.04 26.65"
Ratio 697 9.05"  6.88° 0.03 18.65"

Lamb Retail 0.002 0.007 0.000) ‘
Farm 2.45 217 2.54
Ratio 3.28 2.80 3.20

Pigmeat  Retail 441" 513 411 12,027

Farm 0.22 0.30 0.075 0.38
Ratio 1.50 1.69 0.91 0.44

Critical F values are Fy o(1,21)=2.90; F4i(1,21)=4.32; F,(1,21)=8.02.
" significant at 1% © significant at 5%,

Madel 1: farm prices not adjusted for byproduct values

Model 2: alternate weights in the cost index (50:20:30 instead of 75:10:15)
Model 3: wage rate only as proxy for full cost index

Maodel 4: pork production only instead of pigmeat production

Madel 5: production for domestic beef market only

Model 6: accounting for beef export demand
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4.3 Effoct of market definition

Two mportant assumptions of the Gardner (1976), Wohlgenant (1989) and Holloway (1991) analyses
were that the market under cumidm‘alion was for an homogenous praduct and that the produet was
produced and consumed domestically.

Wil respect to the first assumption, market pigs for all uses are of simitar weight but there are two
distinet reiil produet groups - fresh pork and processed bacon and ham. Aceording to Holloway
(p.988Y, due o “a doality between equilibeia in & homogenoussproduct setung and equilibeia in a
differentinted-produets madel™, the current framewark 15 still eapable of indigating the “direction of
“many effeets” for the nonhomaegenous product situation. Bven so, il we consider the market for
nophomagenaus otal ‘pig meat’, an aggregate vetaid price for ‘pig meat” is not available due (o fack
of data on retud ham prices. Addinonally, knowledge of eross-price and income elasticities of retail
demand for bacan and ham s lmited, which makes it difficult to caleulare demand shifters for bacon
and ham (N7), and therefore for woial pg meat demand. In the base model, ol pig praduction,
destined for both fresh and processed products, is used to represent the farm supply, and the best
available vetarl price, for fresh pork, is used.

To investigate whether this specification had any effect on the resalts, an alternative model was
estimated where the proportion of wial pigmeast consumption in the two produet groups was used (o
teansform the farm supply vanable in equations (8)-CH) to avempt to reflect praduction for the fresh
park market only. Trade n pigment is msignficant for Ausiralin so amounts consumed closely reflect
ampunts produced This result is reported as Model 4 Table 3. This specifieation wis very similar
to the base model, and supported the onginal conclusions drwn. However o more detailed analysis
of fresh pork and processed pigmeat as separate markets, with different prices, farm supply and
demand shifters, would be needed to make stronger canclusions

With respect o the second assumption, Holloway (1991, p.989) recognised that internadonal trade
plays an important role i many food-marketing systems, but argued that the mmplcmum of
introdueing a foreign marketng sector were outside the scope of his paper. While ignoring trade
effects may not significantly influence analyses of United States food markets, this may not be the ease
for the Australian extensive livestoek industries. For example, exports of beel and veal from the United
States averaged about 7% of production in the last thiee years (and imponts averaged about 10%),
while for Australia exports of beef and veal exceeded 64% of produetion in the same period (AMLC
1996). Exports of Australian lamb averaged over 20% of output in the Jast three years. Thus the
produetion of beel in Austrabia, and 10 a lesser extent famb, is driven by both domestic and export
demand. However the demand shifier N' in the base model was construeted from domestic market
information anly. Demand forces coming from overseas markets were not accounted for

Twa aliernative madels were estimated in an attempt to measure beof market behavior in a congistent
way. The first alternative concentrated on the domestic beef market only. Beef eattle farm price,
domestic beef retail prive and a domestic retail demand shifter, caleulated from Australian data on
income, population, domestic retail prices of other competing meat pr()duus and elasticities, were
used, as in the base model, Farm production destined for the domestic market (farm supply in

i




equattons (8)<( 1)), was based on the quantity consumed domestically. While there is some degree
of substitution possible between enduses of beef, inereasingly animals. destined for the domestic
buteher and supermarket rade are differentiated from animals destined for the various oversens target
mrkets (see for example the virious market segmentation dingrams based on weight and fat ranges
published m MRC and AMLC publications, and producer advisory material (NSW Agriculture
1094,19495)).

The second alternative was ancnitial attempt (o explicidy model both domestic and overseas markets.
The retard demand shifter N° was a weighted average of two components: the impact from shifts in
the domestic market (N,) and the impact from shifts in overseas markets (N).* The domestic shifter
Ny wais the same as in the base madel, Dat for cattle farm price and totad farm production were the
same as in the base model. The beef retail price was caleulated as the weighted average of domestic
retail price and expo:t price for Australian beel, with the weights being the proportion of domestic
and export consumptions for gach year, The US market was used 10 represent overseas mirket
demand, a8 exports to the US aceount for about 3d% of total Austealian exports for e, sceond
only to Japan (42%)AMLC 1996). The price received in the US market was used to represent the
average overseas price for Australian beef, and the export shifter was a linear combination of the US
prices of competing meat produets, income and population, and relevant elasticitics reported in US
meat demand studies (Wohlgenant 1989}

These results wre reported as Models § and 6 in Table 3 Compared to the results of the base maodel,
these alternative specilications did secem o have an appreciable effect on the F test resulis and the
conclusions drawn, For the ease where only the domestic beef market was modelled, the F iests were
very insignificant in all the equations, while for the second case the F values were even larger than in
the base model, thus reinforeing the result from the base model. The implication here is that the way
the relevant market is defined has a major effect on the results, These results suggest that the domestic
beel market was characterised by competitive behaviour bit the export beel market was nol,

However, to model internatonal trade properly, we need to go back to the strietural model and
disaggrogate the retail demand into domestic and export components. A set of new ¢quivalent
conditiens for 0 =0 may then be derived in terms of domestic retil price, export price, domestic and
export demand shifters, ete. This could be a very difficult excercise as Molloway recognised. The
questiun also remains as how to empirically characterise the export market properly when many
destinations are involved with very different market «ituations and when the data for some of these
comntries are limited.

5. Conclusions and Implications

In this paper, & model developed by Flolloway based on the conjectural varintions of noncompetitive
firms was used to assess the level r)f competition in Australian meat industrics. In the base model, the

PN pgNy + (LppING whre pg and (1-py) are proportions-of domestie and ¢xport consumption.
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b idustry was found to generite pricing patterns consistent with competitive market behavinur,

& wlile the heel industry was found 1o show very sirong evidence of noncompetitive market hehaviour

and the pork industry showed some departure from competition.

Sensibvity analyses were undertaken with respeet to a number of the assumed duta ansformations and
parameter vithies® I generl, the specification of the faem and marketing input prices did not seem
have any appreciable effect on the conelusions drawn. Therefore published farm level prices and a
wage tate respectively may be used without loss of mformation if gonstruction of & farm- price net of
bypraducts angd an index of marketing costs are expensive to assemble. Similarly the resulis were
wsensiive (o whether the farm supply of pigment was reprosented by totl pig production or
disapgregated 1o an estirate of the supply of pigmeat ta the fresh pork sector

The results were sonstve 1o the specilication of the domeste and export markets for beel. When the
domeste heef market was completely quarantined from the wxport markedt, the farm supply of beel
bemg defined as only that destined for the domeste market, there was lide evidence of non-
competitive behaviour m any of the three heef equations. Mowever when the export markel was
exphicnly accounted for, there was evidenee thit the export market appears to he non-competitive.
The smplieation here s that the way export produets are modelied has & major effect on the results, and
i this parteular mstance, tis means the domestie beel market 15 consistent with compeitive hehaviowr
hut the export heet market 1s not

Thus w this paper some strong evidence has been presented which suggests that the lamb industry may
b competitive, and that the beet industry, particularly is export seetor, may not be. There was some
weak evidence that the prgmeat idustry may not be competive. These findings rise sone ineresting
guestions,

¢ why s the heel idustry different from the other mdustries?
¢ what factors contribute 1o ths apparent monopoly power m the beel mdustry”? ¢
¢ how s the heel mdusiry best modetled i the fuare?

‘Farning to the first question, while the heef and lunb industries are far more extensive than the pg
mdustey, the three share processing inputs and would appear to vely on lew speeinlised inpats. They
share the common feature that there are barriers o entry into processimg partly arising from fixed
assets end partly [rom statntory regulation of capaetty. The industrics face similar issues of union
power in processing 1 would seem that the key difference is that the beef industry is far mare relian

¥ Snme experments were also dane w investigate whether different elusticity values rom those used in the hase
madet 1o calewlate N woauld resalt i differens (est results, Two allernative sets of elasticines wers sonsimetid from the
Yerare ancancorporpied mstead of thie base madel elastenics, These alternative vidoes thid seany o have an apprecible
effict o fhie conchisions drawn. Fo' ~~ample, nsing one set of lasticities, 4l three meat markets would be concluded 1o be

ponscompettive. Howey & ares woted for ilnstrative pumposes only s there iy some coneern thi glistcities
depived ooty theory = ampetitve warket, Further work is required (o develop an-up o dite set of amuil
et v glsteies ta




on especs o Man the pig and lamb industries, and access to these markets is regulated by

Bicensing irarly the way in which domestic and export markets are modelled is critical,
an e “ooway ! Hustrated in the results above,
Fustvr o i iy be <ensiive to the way in which different enduses are aggregated into

ot e products In e meaneat industry, for example, there are large fresh and processed
enduse componente and the ditficulty . modelling this feature of the industry may be the cause of the
weak evidence against compe Htion i the pigmeat market, Finally, in-the sheep industry, meat and wool
are produced as joint products. Thus the lunb market is closely linked to the wool market, and in an
aggregate sense this may make die lamb industry more responsive to market forces,

In the Introduction several fuatures of the livestock industries in Australia that might lead to the
emergence of market power were identified. These wncluded barriers to entry in the form of
government regulaton. Another issue was the extent of union power, While these results suggest some
degreee of monopaly power in the beef industry, it is not clear where this power originates, ic who
enjoys the consequent rents? That is, it is not clear which of these features are the binding constraints.

If union power is a binding constraint, then the assumption that the supply of marketing inputs is
perfectly elastic is untenable. It is not clear how important the violation of this assumption is because
there is little evidence of non-competitive behaviour in the lamb and pig industries. However an arca
for further work is the derivation of testable hypotheses about competition which do not require the
assumption that the supply of marketing inputs is perfectly elastic, and the subsequent testing of these
hypotheses.

Finally, as noted already, there is a need to think carefully about how to model the beef export markets,
particularly if it can be confirmed that that is where the monopoly power resides. A more theoretically
sound and empirically feasible approach than that attempted in this paper is needed to properly handle
the trade situation.
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Appendix 1: Byproduct Values and Adjusted Farm Prices
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Appendix 2: Raw Cost Component Indices and Aggregate Cost Indices

WAGEAUT ELECTI INTI COST1 COST2
1968 9%.59524 99.05000 98. 30500 95.74718 95.89912
1969 10%.30476 101.7%000 101.69490 103.80781 102.31088%
187¢ 112.28%71 107.55000 104.23730 109.80488 107,32404
1971 118.38571 106.55000 110.169%0 115.36971 112.35371
1972 129.36665 108.70000 102.54240 122.6763% 115.9860%
1973 147 .8809% 112.80000 119.49150 139.51443 131.14792
1974 182.94286 123.25000 1%0.00000 171.43214 159.92143
197% 220.33334 137.25000 16%,25420 203.16313 185.98294
19786 247 . 48096 149,35001 171.18640 225.62387 203.76640
1977 276.01428 16085001 167.79660 247.66%21 219.31612
1878 283.78094 173.35001 1%9. 32201 260 .96902 228,15707
1979 30615759 186.25000 168.64410 272.93982 239.72203
1980 336.93237% 204, 45000 197.45760 302.156293 267.39346
1981 374.72382 237.715000 238.13560 339.83820 305.15259
1982 420.90479 299, 60001 293.38980 383.04706 345.18933
1983 452.6190%5 348.60001 239.83051 409 . 69885 366.77869
1984 483.331810 367 .54999 231.39590 432.86197 3187.318580
1985 502.76187 373,24649 228.81360 448.11810 393.47430
1986 $28.19043 186.65100 230.508%0 468.78421 409.377496
1987 550.04761 403 78030 221.18640 485.49170 420.9357%
1988 574.87140 423.47040 21%.2%420 506.18872 435.50R04
1989 619.29242 443.92651 222.03391 541.56708 463,.84167
1890 £61.59521 463.19519 215.2%420 $74.20404 486 .81290
1981 T05.67139 480.21%61 186.44070 604. 64124 SD3.61102
1992 THh1 . 44287 498.501339 154.23730 §43.46808 $25.49329

WAGEAUT ~ wage rate index

ELECTI - electricity price index

INTI - interest rate index

COSTL - marketing cost index (79%:10:1%)

COST2 -~ marketing cost index (50:20:30)




Appendix 3 (a): SUR Model for Estimating Eiasticity Values

Log of Likelileood Function = 207 .35k
tNumber of Obgervations = 25
Standard

payrameter Estimate Ervey t-staristic
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Erquation BFEQ: Dependent variable: LDCBPAU

Mean of dependent vaviable = 3 82921 gtd. error of regression = 025996
Srd. dev. of dependent var. = 201423 R-squared = .98264%
Bum of squared residuals = 016855 Durbin-Watson statistic » 1. 9%788

Variance of vesiduals » .67%786E-03

Eguation LBEDZ: Dependent variable: LDCLBAU

Mean of dependent variable = 2,81288 Sud. error of regression = 026882
std. dev. of dependent var. = .172964 R~sauared = 974839
Sum of squared residuals = 018066 Durbin-Watson statistic = 1.50638

Variance of residuals = .722638E-03

Equation PGED: Dependent variable: LDOPGAN

Mean of dependent variable = 2,72525 &td. errer of regression = 823057
8td, dev. of dependent war. = 127812 Resquared = 966112
sum of scquared residuals = 013290 Durbin-Watson statistiec = 2.55288
Variance of residuals = ,531818E-03
Equation CHEG: Dependent wariable: LDCCHAU
Mean of dependent variable = 2.85128 std. error of regression = 066273
std. dev. of dependent var. = 315485 R-squared = .954323
Sum of squared resideals = ,109804 Durbin-Watson statistic = 1.12458

Variance of residuals = ,4392158-02
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