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In this paper demand for beef in Japan is analysed at the wholesale level, The
study extends previous research by disaggregating imported beef into four
categories, This will lead to a better understanding of Japan'’s likely import
requirements of various beef types, in recognition of the faet that beef is rot a
homogenous praduct in Japan, Wagyu beef was found to have the highest
price elasticity, followed by the two categories of imported grain-fed beef,
Demand for echilled grasssfed beef was found tw be the most responsive to
expenditure changes.

Introductior

In recent years market liberalisation and growing consumer incomes have contributed
to rapid growth in the demand for beef in Japan, As a major supplier to the market
Australin has been able to capitalise on this growth. Apart from a downturn in 1991
Australian beef exports to Japan have risen steadily during the 1980, to the point
where in 1992 Japan secounted for 26% of Australian exports compared with 14% in
1982, The indications are that growth in demand and Australian exporis will continue
in the future due to further liberalisation, rising incomes and efficiency improvements in
the distribution systeny in Jupan,

A feature of the Japanese market is that it is differentiated into various segments on the
basis of quality and end-use of the beef, Thus beef is by no means a homogenous
product in Japun, with different types of beef supplying each segment,

There are three broad segments of the maiket, The top end of the market s the high
quality restaurant and wble beef segment and is supplied by Wagyu beef, hi;,h prade
dairy beef and some imported grain-fed beef, The middle segment, which is by far the
largest, consists of supermarkets and buteher shops, department stores, micdle range
restaurants and the foud service sector, This segment is supplied by domestic dairy
heef, lowes grade Wagyn, imported grain-fed beef and imported chilled grass-fed beef.
The bottom segment comprises some fast food outlets, the institutional trade and the
meat processing sector, 1t is supplied by lower grade dairy beef, imported frozen
grass-fed beef and some imported frozen prain-fed beef,

* The views expressed in this paper are those of the authors and do not necessarily
reflect the views of the AMLC, Helpful comments from some colleagues are
acknowledged.



Australia supplies muinly the middle und lower murket segments, with four broad types
of produet - chilled and frozen grass-fed besf, and chilled and frozen grain-fed heef.
Australian exports of cach of these categories in the past four years are shown in
Figure 1. The United States supphies chilled and frozen grain«fed produet, while the
Japanese domestic industry supplies Wugyu and dairy beef.

Animportant issue for the Australian, US and Japanese domestic industries is likely
future demand trends in Japan for these virrlous beel categories. This information
would be useful as it would enable the beef production and processing industries in
those countries to gauge more aceurately what types of product (e.g grass v grain-fed,
chilled v frozen) are likely to experience the fastest growth in demand, and thus o
wilor produetion and marketing strategies aceordingly,

In order to examine this issue it is necessary to model Jupaness beel demund at o
disuggregated jevel, There have been several earlier studies of Jupunese beef demand,
but most have only examined beef demand in uggregate, or split beel Into two
categories, imported and domestic, or high and low quality. A potential shortcoming
of this approach is that it fi's to recognise the differentiuted nature of the Jupanese
beet market, and thus masks differences in demand patterns which may exist at a more
disuggregated level, One exeeption to this approach was u 1991 report by ABARE
which exumined demand for four categories of beef, imported grain-fed beef, imported
grass-fed beef, Wagyu and dairy beef, at both the retuil and wholesale levels,

The main aim of this paper is to examine wholesale beet demund in Japan at o more
dhsagregated level. Beef is split into six categories - chilled grain fed, frozen grain-fed,
chitled grass fed, frozen grass-fed, Wagyw and dairy beef. Pork and chicken are also
included 1 the demand system. Thus this paper extends the research of ABARE by
examining beef demand ata more disaggrepated level,

In the next section the results of previous studies that have analysed demand at a
chsaggregated level are briefly outlined. A discussion of the data and estimation
echnigue used in the current study is then provided, fulfowing this the resuits are
outlined and, finally, implications of the results are discussed.

Previous Jupunese Meat ermand Resgareh

A number of earlier studies have examined beet demand in Japan at a disaggregaed
level. ABARE (1YR7) attempted to test the assertions that have been frequently made
thut there is an inverse relutionship between the guality of beef and its responsiveness
W own-price changes, while o positive relationship exists between quality and
sensitivity to changes in consumer incame. In this study beef was split inta two
caiegories, high quulity (Whagyu beef plus US beef imported outside the LIPC frozen
tenders) and low guatity (all other imported beef plus domestic dairy beef),
Statistically sutisfuctory results for price and income elasticities were obtaingd for low
quality beef but not e high quality beef. Although this Jed o the conclusion that,
with the availuble data, it is nat possible to accurately assess demand parumeters in
mors thun one segrment of the market, ABARE did conclude that, contrary to prior
beliefs, the income elasticity of demand for low quality beef was above that for high
guality beef.



Another important conglusion from the 1987 ABARE study was that it Is not possible
o inglude high and low yuality beef as sepurate meats in an AIDS model, because the
price elasticities obtained were ingonsistent with theory,

Hayes, Wahl and Williams (1990) adopted @ similar o proach fo the ABARE study,
splitting beef into Wagyu and import quality, Using &, LA/AIDS mudel, it was found
that the own-price demund elasticity was much higher for Wagyu beef than import
quality beel while for the expenditure elasticities the reverse i true, Another important
coneluston from their study was that Wagyu beef and imported beef ure not perfect
substitutes, implying that each type of beef must be treaterd as o separate commedity,

Mot and Gorman (1989 snalysed demand ot the wholesale Jevel for dairy beef,
Wagyu and imported beef us part of 0 meat demand system, 1t was found that Wagyu
had the highest price elasticity while dairy beef demund was slightly more clustiv then
imported beet demand, although both exceeded unity. Wagyu was also the most
responsive o expenditure changes, followed by fmported beef. It is of note that Mori
aneh Gormun (1989 concluded thay disaggregation into three elasses may not be
sufficient,

A mure revent ABARE study (ABARE, 1991) examined beel demand at a more
disapgregated level than the ubove studies. Beef was broken up inio impuoried grain-
fed, smported grass fed, datry and Wugyu, and demand analysed at both the wholesale
andd retail levels

in the wholesale mudel, using o translog cost function specification, Wagyu beef was
found t be eusily the most respunsive 1o own-prive changes, dairy beet the feawt
responsive, and imported grain and grass fed beef had similar elasticitios, Al the own.
price elasticities were less than unity. In terms of income elinticities, imported grain-
teed wars found o have the lighest elasticity, muore than double that of the next highest
Wagyu, and again dairy beef had the fowest elasticity, It should be noted that several
complementary relationstups between the varous beel types were found.

The results obwined for the retail level analysis, using an LAJAIDS mudel, were similar
to those abtained at the wholesale level, although the own-price elasticities were
sigmificantly highet,

On the basis of their results, ABARE conciuded that consumption of impuorted grain-
fed beef would grow at u faster rate than thay of imported grass-fed, as the former had
higher price and income elasticities of demand,

In conclusion, most of the previous research has rebuted the assertion that comsumption
of high qualivy beef (e, Wagya) is less responsive to chunges i its price than lower
quality or imported beef, but more responstve ta changes in income. However, the
recent ABARE study did find that there are significunt differences in elastivitios
between fimported grain-fed, prass-fed and dairy beef. This puper aims o extend this
research further by exumining demand for different types of grain and grass-fed beef,
us well as domestic benf,



In shis paper o system of demand eguations is estimated using the linear approximate
AIDS (LA/AIDS) specification, This specification has been used in several previons
stuties of meat damamh both in Jupan and Australia, 18s popuing bmmmz,i tean be
estimated easily and, in addition, sutisfies the axioms of ¢hoice,

The speeification of the LA/AIDS model is:
Wi = ai + %§ bij log Pj + 81 log (B/P) (n

where Wi is the shure of nggregate expenditare of the I th goad, Pj is te price of the
jth good, B is per mpam totul expenditure on the group of goods being analysed and P
is @ price index. In the LA/AIDS speeification the price index (P) Is generally a Stone's
prive index, log P = i Wi log Pi,

in applying this specification 1o meat demand system a number of important issues
arise. First, is the tvsue of separability, which relites to the number of goods that
should be meluded in the demand system. 1 o group of goods is weakly separable
from other gondtss then only prices and aggregate expenditure an that group of goods
need o be ncluded m egquation (1 For example, in the vase of o meat demand
system, the assumption of weak separability means that only prices and expenditure on
the relevam meat types are required. Should the assumption of weak separability not
hold the estimation procedure becomgs mure burdensome as it means that prices of,
and expenditure on, other goods must also be included in each equation.

The assumption of xeparubility in the Japanese meat market was tested by Hayes et al
(991). ftwas found the assampuon that meat (beef, pork and civicken) is weakly
separable from seafoad could not be reected. Therefore, in this study only beef, at a
disaggregated level, chicken and pork were included in the demand system.

The other major issue in the mivlelling approach is whether the theoretical restrictions
of homogeneny, Slutsky symmetry and adding up should be imposed on the system,
The advantage of imposing these restrictions, apart from the fact that they are
consistent with consumer theory, is that they reduce the number of paramet s that
need (o be estimated. o general, these set of restrictions have been imposed in sther
studies of Japunese meat demand (e.p. ABARE, Hayes et al), aad in fuct, Hayes ot al
(1990) tested and aveepted the imposition of Shusky symmetry,

In terms of the parameters of equation (1), the restrict’ .. are:

Yibij=0 humogeneity
bij = bji Slutsky symmetry
Liaiw 1, Lidis= Xibij=0 ackling up

The LA/AIDS mudel with the ybove testrictions imposed was used to estimate a
system of eight demand equations. As outlined in the previous seetion, beef was
disaggregated into six carepories « imported chilled grass-fed, imported chilled grain-



fed, imported frozen prass+fed, imported frozen gruss+fed, domestie Wagyu beef' und

domestic durry beef, Pork und chicken were also ingluded in the demund system.

The estimation procedure used was similar to that adopted by Cashin (1991) n g
madel of disaggregated demand for meat in Australia and Chulfant (1987) ina model
of US meat demand, Muximum tikelihood estimates of the parameters were obtained
using the iterative, non linear seemingly unrelated repression procedure of SHAZAM
version 6.1, As is standurd practice, one equation was arbitrurily deleted (in this case
the Wagyu equation) from the sysiem since otherwise the covariunce mutrix is singulur,
The parateters of the amitied equation can be calealated using the udlching up and
homogeneity restrictions, The puramete: estimutes in the system are invariant in the
equarion thut bs deleted.

Dummy variables for the traditionally strong demand months of April, November and
Devembier were alwo tested in the system. However, it was found thut in many cuses
these varbles were not significant so it was deeided to omit seasonal dummies, A
passible reason fur this lack of significance is thut se-sonality of demuand nuy exist fowr
certain categories of beel but nut for others. This woulkd mean thit seasonality is
important tor beef in sggregate but not in all cases ata disaggreguted level,

An tliseussed above, this study advances previous research into the Japunese market by
disappregaung imported beet into both chilled and frozen beef, for bath grinn-fed and
grasw-fed beef. The carlier research has recognised the need to do this but duta
imtations have been a constraint,

tn this study monthly data covering the period Junuary 1990 to Seplember 1992 are
useed.

i Quantitics

The procedures used to derive quintity sald at the wholesule level are nutlined below,
Frozen grass-fed beef sples were derived by subtracting frozen grain-fed exports from
Australia, lagged by one month, from Japunese imports of Australian frozen beef, with
a further adjustment being made for stock changes. The smull quantity of Australian
frozen grain-fed exporls means that errors coused by the estimuted lag are likely to be
small. Changes in stacks were alloeated to Australian frozen grass-fed beef in
propartion to their shure of wial frozen imports,

Frazen gram-fed sales were derived i a similar way, That Is, Japanese imporis of
frozen beef fram the United States were adjusted Tor stock chunges by allocating
chunges in stocks in proportion to the share of US frozen imports in total frozen
imports.

Sules of Australian chilled grain-fed beef were derived by lugging Australinn chilled
grain-red exports by one meath, For sales of this category of beef from the US
Jupuness impurts of US chilled beef were used, Note that this method ussuimes that ull
chitled beef imports, both from Australia and the US, are sold direetly on the wholesale
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market rather than going into frozen stocks, This is likely to b
rodluct into frozen sio

assumption given that putting chilled p
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Wholesule market sales of the two domestio ategories of beef, Wagyu and dutry, were
derived by converting domestic produgtion te ¢
for changes In stocks of domestic beef, Stocke

the shares of each category in tatal production,

Figures 2 w 4 show wholesale owrket sules of the mpotied and domestic beel
cutegories,

Pork and chicken sules were obtuined by adding imports to domestic production and
adjusting for stock chinges.

tily  Prices

For cach meat type, an indicative or representative prive was used as the p ice variuble,
The prices of chilled grassfed and grain-fed fullsets were used ox the price indicators
fir the chilled grass-fed and grain-fed categories respectively (sourced from the
Japanese newspaper, Chikusan Nippa), Frozen grassfed and grain-fed beef were
represented by prives of chuck and blade, and square cut chuek respectively, Note tha
these mdicative prives were also used in the ABARE study,

For dumestic dairy beef the price of dairy steer B2/B3 was used as the indicator price
while fur Wagyu beef the prive indicator was the AS steer prive. Pork and poultry
prices were represented by the wholesale curvase price at Tokyo and the Tokyo
wholesale broiler price respectively.

Whulesale prices for imported amd domestic beef are shown in Figures 5 and 6.
The estimated parameter cocfficients of the deniand sysiem are set out in Table 1.

Marshallfan (uncompensated) own and eross price efastivitios and expenditure
elasticivies are shown in Table 2. Wagyn beef is eusily the most responsive o own
price changes. Chilled and frozen grain-fed have very similar price elastielties, cach
being close to unity, Both types of grass-fed, chilled and frozen, are inglastic with
respect o own prive changes, with chilled grass-fed having a slightly higher elasticity
(in abswlute terms) than imported frozen grass-fed beef,

Dairy beef hiss an extremely low owneprice elusticity, as does chicken. Pork's price
elasticity, however, is higher and is similar to that of chifled grass-fed beef,

As has been found in most other studies of Japenese meat demand, severa)
camplementury relatonships were found to exist between the various beef types, and
chicken and pork, ‘This was parteularly the case for pork which was found to be o
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which the crossprice clusticity Iy inuch higher,

The high incidence of complementarity refationshipy betwesn the meat categorics
suggests the presence of strong expenditure effects, That iy, the effects of price
changes on consumption are outweighed by the effect on consumption of real
expenditure changes wiused by the pries changes, This s consistent with the
significant orice changes that aceurred i Japan over the period analysed, Due to
liberalisation of the Jupanese beel market since 1990, imported beef and, to # lesser
extent domestic beef, prices have fallen significuntly, Consequently, consumption of
beef has also grown rapidly, ‘The complementarity relationships ideptified in this study
inclicate that this inereased consumption has been dupe not only 1o the lower prices but
also the increased expenditure avallable for meat conssmption as prices have fallen,

This Is borne out by the compensated price elusticities repurted in Table 3. These
indicate that ance allowance is made for gxpenditure effects many, but not all, of the
complementarity relationships disappear, und many of those that remain are low.,

In terms of expenditure elasticities, the results indicate elearly that the impurted beef
Categories are more responsive to chunges in group expenditure thun are either of the
domestic beef categories. In fact, all imported beef types could be regarded as luxuries
as they all have expenditure glasticities in excess of one, Chilled grass-fed beef is easily
the most sensitive to expenditure changes. Again, frozen grain-fed and chilled grain-
fed beef huve very similar expenditure clusticities, both well in excess of ane. Of the
imported beef types frozen grass-fed has the lowest expenditure elasticity, ulthough it
is still high i absolute wrms,

Alsa of note is that pork has u much higher expenditure elasticity than either chicken
or domestically produced beel.

The elasticity results obtained in this study are broadly In fine with the elasticities found
at the wholesule levet for the period 1984 (1) to 1990 (4) in the 1991 ABARE study
which examined beef demand at @ mare aggregated level, although the magnitude of
the elasticities are much higher than in the ABARE study. In terms of own-price
elastiities, both studies found that Wagyu beef was the most responsive to price
changes while domestic duiry beef was the least responsive. ABARE'S results show
than tmported grain-fed beef has o higher price elasticity than imported grass-fed beef,
a result that was also obtained in this study, sithough chilled grass-fed was found to
huve a higher price elasticity thun frozen grass-fed beef, Anather similur finding to the
ABARE siudy is thut pork hus a much higher prive elasticity than ehicken.

One notable difference from the ABARE results is In relation o the eross-price
elasticities for Wagyu, ABARE found thut Wagyu beef hud o higher cross-price



elasticity with respeet to r.
eross-price elasiicitiey were highe
which In fact were both negative,
more elosely substitutable with grabnefed the
study suggest, ' ;

there are some significant differences from the
ABARE study, possibly due to the greuter degree of dissgaregation, As putlined
ubove chilled grass-fed beef had the highest expenditare elasticity, while, of the
Imported bief types, frozen prass-fed-hud the lowest, The expenditure elasticities for
bath types of grain-fed were found to-be very similar, but Tower than that of chilled
grass-fed beef, The nggregation by ABARE of the two types of grass+fed beef may
musk the significant differences that exist between the expemtiture elasticities for its
two compunents, thus feading to their conelusion that grainsfac beef has a highe
elusticity than grass-fed beef,

In regard to the expenditure elasticites,

The other major differences between the two studies s that ABARS concluder ihat
pork hus o lower expenditure elasticity than chicken, whereas in this study the reverse
wis found Lo be the ease.

In another comparable study, Hayes et al, the Wagyu own-prive elasticity is very
simitor to that reported hgre, as is the pork own-price elasticity, The price ¢lastivity
reported by Huyes et al for aggregote imported beef, however, Is much lower than the
elasticities obtained for the individunl components of Imported beef in this study, The
expenditure elasticity for Wagyu reported by Hayes ot al is mueh higher than that
obtained in this study, and the expenditure elastieity for aggregate import quality beef
s v mueh higher than the elasticities thut were obtained tn this study for the various
components ef imported beef. Also i contrast to this studly, Huyes et al found that the
expenditure elastcity for chivken b= much higher than it is for pork,

Finally. the price elasticities abtained in this stutly are lower than those repurted by
Mori and Gormun (1989), Also, that study found that while Wagyu had the highest
prive elasticity, duiry beet had u higher own-price elasticity than imported beef, which
vontradiets most other stacies, inchiding this one.

Another contrast with this study was thut Wagyu had u higher expenditure elusticity
than imparted beef.

The results reported abave indicate thit sspnificunt differences do uppear t exist in
demand parameters for the various categories of imported beel, These differences
huve been masked in previous studies which have only analysed beef demand at o more
aggregated fevel than was the ease here, Thus the results confirm that any analysis of
Jupunese beef demand should treat beef as a heterageneous product,

Differences ure particularly apparent for the two eategorles of grass-fed beef, Chifled
and frozen imported grain-fed beef have similar price and expenditure clusticities, bus
pgain they are quite different to the elasdvities for tie other eategorics,



The results alse broadly canfiem earier re:
rlationship between the products value/y
"That 4, higher-priced products have higher elastici
There are somg exeeptions to tils, however, notably
beef

"Phe expenditure elasticities ubtained in this swidy ure pencrally quite different from
thase repored in the 1991 ABARE study, ‘This presumably reflects differences in the
time period analysed, the data used, the estimution teehnique and the Jevel of
aggregation.

astleities

Also there dues not sppeur to be a ¢lose correlation between a produet's value and ity
expenditure elasticity, as has been hypothesised, Forexumple, chilled grass«fed beef
has the highest expenditare elastieity even though it sellls for less thun both Wagys udn
chilted grain-fod beef.

In regard to the implications of this anulysis for Japunese beef imports and Australian
produetion, the results indicate that grain-fed beef (buth chilled and frozen) is likely to
experience faster growth in demand than other imported beef categories as wholesaie
prices fall in response to further wriff cuts and other faetors, Both types of grainled
beef are likely to experience similir growth rites in response w price and expenditure
chatiges,

The results also suggest that consumption of chilled grass-fed beef will increose as
prices full, but not W the same extent as gramefed beef consumption, However, chilled
grass-fed beef will benefit more than uny other category of beef from increnses in
cunsumer expenditure allocated to mest purchases.

The hgh expenditure elasticities, purticularly for impored beef, indicaie the
impuortance of growth in Japanese consumer incomes for future beef consumption
levels. That is, as consumer incomes grow the expenditure allocation to meat will
inerease. and imported beef will be o major beneliclary of this.

Due to the fact that it has the Towest price and expenditure elastivities of all the
imported beef types, consumption of frozen grass fed beef is likely to grow less rapidly
than consumption of ather beef. From the Australinn industry's viewpuing, this
emphasises the importance of continuing 1o focus on the produetion and marketing of
grain-fed and chilled grass-fed produets for the Japunese market, 11 s also apparent
that it s important for the Australian industry to maintain, snd where possibie expand,
aeeess 1o traditional and new markets for frozen grass-fed product, as the results
suggest that Japan may not have a great capacity to absorb large quantities of this
produet without significant price falls, This Is a concern glven the threat of angoing
aceess problems in the United States, which is by far Australin's lurgest market for
frozen grass-fed beef,

Another noteble fmplication of the rexults is that Wagyu beef consumption Is likely 1o
increase more than the other categones from fulls in Its price. However, it should be



g

noted that on the bass of thess results Wagyu begfcrmimmptmn will not benefit us
much from increases in expenditure as other beef categories:

The apparently strong substitutability botween Wagyu and the two grain-fed categorics
(as Is evident from the relatively high positive crosseprice elasticities) also has some
interesting implications, This relatively strongg substitution effect Implies that by graine
fed beef wholesule prices fall (s.g, in response to tariff cuts) Wupyu beef consumption
will full. This could be exacerbuted by the high production cosss For Wagyu und the
fluor price system, which will both uct to keep Wagya prices high, even if imported
beef prices fall, However, it shoukd be noted thut the high owneprice elusticity for
Wagyu suggests that it Wogyu prices to full, the increuse In guuntity consumed will
offset the effect of price falls, thereby leading to increased revenue for Wagyy
producers.

Dairy beef consumption will, on the basis of these results, not increuse significantly In
response to falls in ts price, however the low cross-price elasticities imply that dairy
beel consumption muy not be atfected greatly by falls in the price of other ypes of
beof,

The results ulso indicate that Australia should be able to at st maintain its market
share in Japun, given the increased emphasis in Australio on feediotting and chilled
prass-fed beef production. One possible aren of concern, however, is the frozen grass-
fed murket for which growth in Jupan is likely to be lower than for other Imported beef
eategories,

Some caution needs 1o be exervised in drawing conclusions from these results, for o
number of reasons, Fir, deficiencies und Inaceuracies in the dotg, particulurly in
relation to the measurement of ¢hilled beef sules, are likely to affect the results.
Previous rexearchers have found that results are sensitive 1o fuctors such us the price
tnchcastors that are used for the price variable, This Is also tikely o be the cuse in this
study. Anather deficiency in the data is the use of the assumption that all chilled beef
is sokl directly onto the wholesale market and Is not fiozen und put into stoek, In
reality, this is unlikely to be the case, although the commerclal loss involved SURLESLS
thut only small quantities would be put into stock, The use of & one month lag factor
for Australiun exporters would ulso introduce insceurices,

The assumption thut Australian chilled grain-fed produet is identieal 1o US chilled
grain-fed is also unlikely to be realistic, The lack of data on prices Tor US chilled
gruin-fed beef in Japan prevented the disaggregution of this category into US and
Austratin product. This would be o useful avenus for further ressarch.

A second potentiul problem relates 10 the use of the assumptions of separability,
homogeneity snd symmetry, There is still some uncertainty nbout whether beef
demand In Jepan can be modelied separately from other meats, In this studly 1t was
assumed that domestie and imported beef is weakly separable from seafood but not
from park or chicken, Tt Is clear thut more analysis needs to be carried out to test the
aceuracy of this mssumption, The presence of severa) high negative and positive cross-
priee elasueities, parteulurly for Wagyu, also cust doubts on the duta and ssumptians,
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Finully, 11 should be kept in mind that over the period analysed there were )
unprecedented changes In the Japanese beer murket us fiberalisution took place. These
changes are likely to have fed to changes In the structure of the murket und In meut
demuncl, which would east further uneertainty on the results,
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The nawtion Is as follows: | = Chilled grass-fed heef, 2 = chilled grain-fed beef, 3 = duiry boef,
4 = frozen grass-fed heef, § = frozen grain-fed beel, 6 = pork, 7 = chilcken




Table 2: Uncompensated Demand Elasticities i{

Consumption of:  with respect ta price of: Meat g
‘Expﬁnéimxc:f ;

Chilled grass-fed  Chilled gran-fed  Frozen grass-fed  Frozen grain-fed Daiy Wagyu  Pork Chicken

Chilled grass-fed -G.75 0056 {131 1.87 023 -3.06 -0.10 308 203

Chilled grain-fed €.05 -1L.O1 0.39 -2.40 9846 287 643 07 1.69
Frozen grass-fed D39 091 .64 27 0.32 -2 09 0409 -L18 100
| Frozen grin-fed 1.56 261 06l -1.03 -145 386 036 -157 166
| Dairy 012 0.0 0.06 0.42 006 024 013 013 043
| Wagys 658 0.52 024 0.80 g4 -181 005 035 064
{ Pork 0.1 003 0.02 003 019 013 078 028 147

 Chicken 0.07 011 0.0 0.30 009 027 012 013 068 |




Table 3: Compensated Demand Elasticities

{ﬁm@np{im of: with respect fo price of:
Chilled grass-fed  Chilled gratn-fed  Frozer grass-fed  Frozen grain-fad Dairy  Wagyn  Pork

| Chilled grass-& 057 016 4127 197 0.5 -269 £57
I hilled grain-fed iz 93 HES L 433 318 %313
i: t vozen grass-fed -0.25 .96 062 1.32 646 -i51 024
} Frozen grain-fod 1.66 2253 .64 .95 -1.22 335 029
| Daity 013 BOR HALH 040 .01 6.31 0.0t
1 Wagyn 035 083 023 0.83 023 175 026
| Park 447 a2 a0t 003 001 014 630

{ chicken 009 H.59 1 528 4603 034 0.02
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