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S0 RAPIDLY?

Greg Corra, Andrew Dickson and Francis Teal
' Australian Bureau of
Agricultural and Resource Economics
Canberra

The supply of beef in Japan has been growing repidly since
the 1960s. This output growth, sourced mainly from dairy
breed animals, has occurred wille the meat industry’s rate
of protection has declined relative to other agriculture.

This paper presents a partial-equilibrium econometric model
of the Japaness dairy beef sector. The model ls used to
assess the major factors which have influencer growth in
dairy beef production. The paper concludes that Input cosis
appear to have a grester influence on production than price.
This is discussed within the context of Japanese
agricultural policy.

Research on this project was supported by a grant from the Australian Meat
and Live-stcck Research and Development Corporation. The comments and
assistance of Joe Dewbre were essential to this research.



One chjective of Japanese agricultural policy is to achiwve high levels
of self-sufficiency (BAE 1981, 1987; ABARE 1988), It has been argued that to
ieet this objective high rates of agricultural lE!ms:ac‘:t,:ztcm have been imposed
(Lengworth 1983), A policy objective of self-sufficiency implies that
 chahging consumption patterns must be reflected in changing production.
Singe the Second World War the wain change in Japansse consumption patterns
has beer a shift from 'traditional’ foods, such as rice and fish, to “non-
traditional’ ones such as meat and products based on vheaten flour

 (Longworth 1983, pp &-9).

In 1960-61, chicken, pork and beef were consumed in similar amounts, per
person. By 1984-85 per person beef consumption was less than half that of
either chicken or pork (MAFF 1985). These diffsrential rates of growth in
sonsumption were reflected in production, the growth rates for cuicken and
pork being more than twice that for beof. The mora rapid rates of s cuth For
chicken and pork have been achieved with rates of protaction far Lulow thevs
of beef. While there has been no trend in the protection affordad to beef
(Teal et al. 1988) - and the seme is true of other meats - the protection
for grains has steadily increased since the 1950s, with the result that by
1980-82 the meat sector as a whole was the least protected sector of
Japanese agriculture (Anderson, Hayami, Honma, Saxon and Shei 1986, p.129).

Despite the declining relative rate of protection for beef, domestic
supply growth has been rapid, Longworth (1983, ch, 4 and 5) describes how
the source ¢f domestic beef supply has shifted from the traditional source,
wagyu breed cattle, to dairy breed cattle, The nature of these changes iy

- discussed by Simpson, Yoshida, Miyazaki and Kada (1985). Several attempts
have been made to model this supply response (Kagatsume and Zwart 1983; Liu
1985; Tyers and Anderson 1986; and Wahl, Hayes and Williams 1987). These
studies differ markedly in both the approach adopted and the supply
elasticities raported. ‘ '

It iz the intention in this paper to extend this supply response work in
several respects. In the next section, a brief description of the dairy beef
industry is given and is used as the baais for a wodel of the supply of beef
from dairy breed cattle (hereafter referred to as cairy beef), In the
following sections the performance of the model is :ssessed, and estimated
supply elasticities are reported and compared with those obtained in earlier
studies, The price variables of importance in determ:ning supply changes are
identified and the question posed in the title of this paper is answered.
The paper concludes with a discussion of the problems currently faced by
Japanese policy makers in relation to beef production and trade,

The Japanese dairy beef industry has been changing rapidly over the
period 1965 to 1986. It is not the aim of this paper to describe the
industry and its related policies in detail (for a detailed description see
ABARE 1988), However, three integrally related changes in industry
characteristics which have affected dairy beef supply, and hence ‘the model’
specification used in this study, require discussion. First, there has been
a dramatic vreduction in the number of dairy calves slaughtered, despite
increasing dairy cow numbers; second, the average slaughter weight of dairy
cattle has increased; and third, returns to beef producers have risen
substantially since the late 1970s and early 1980s.

In the three-year period 1963-65, an average of 23% 000 dairy calves
wers slaughtered annually. In 1986, only 28 000 calves were slaughtered.
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This neaxly tenfold dacmage*bcmrmd despite an increase in the nusber of
- calves available for slaughter: the dairy cow inventory averaged some 1,3

. million head in the period 1963-65 and rose to 2.1 million head by 1986.

- This reduetior in calf slaughter - which occurred mainly during the early to
mid-1970s - has been an important factor contributing to the increase in

dairy beef production and has undoubtedly been influenced by the gross
marging earnsd from fattening dairy breed cattle, : : :

o Turning to the second point: in the period from 1970 to 1986 the average
 slaughter weight of dairy steers increased by 34 per cent while that of
datxit cows and heifers increased by 32 per cent. In the late 1960s and early
1970, substantial productivity gains were made with dairy cattle through
the adoption of the feedlot system of fattenirp and the introduction of
- feeding arrangements more suited to the dairy bleed. The returns to the
industry since the late 1960s have benefited from the adoption and
implementation of these new technologies. For the future, however, the
opportunities for increases in dairy beef production through technological
innovation (in the forms of either increases in average slaughter weight,
increzsed calving rates or diet improvement) are regarded as relatively

The returns to dairy beef production, as measured by the wholesale price
of dairy steers relative to the import cost of feed grains, have risen
consistently since 1965, and dairy beef production has increased
accordingly, Longworth (1983) has pointed out that 'the feed-price/dairy-
beef-price ratio appears to be the single major variable determining dairy-
beef output’ (p.284) - a significant factor which has been captured in the
model developed here. Between 1981 and 1986 the cost of feed grains to '
domestic producers fell by over 50 per cent, contributing substantially to
the rise in returns to beef producers.

In the literature published in English, two approaches have been adopted
in the modelling of Japan's beef supply. In the first, used by Kagatsume and
Zwart (1983), Liu (1985) and Wahl et al. (1987), it is the dynamics of herd
‘size and slaughter which are modelled. In the second, adopted by Tyers and
Anderson (1986), beef supply is estimated as a function of real prices to
producers. This second approach provides what is, in effect, a reduced form
relative to the first, by omitting the industry dynamics,

These studies differ not only in the structure of their models but in
the generality of their specifications regarding substitutioen within the
meat sector and between livestock and grains. Liu (1985) and Kagatsume and
Zwart (1983) adopt a partial equilibrium approach, Tyers and Anderson (1986)
report cross-price elasticities of beef supply with respect to both coarse

grains and non-ruminant meat (chicken and pork). ‘

Both Liu (1985) and Tyers and Anderson (1986) present supply
elasticities, The results presented by Kagatsume and Zwart are multipliers,
from which elasticities cannot be directly inferred. The long run supply
elasticities reported by Liu (p.29) and Tyers and Anderson (p.156) are
radically different - respectively, 0.18 and 0.8. As their modslling
approaches differ, it is clearly important to establish whether these are
due to the approach used or to sdse other factors.

Most Japansge agriculture is subject to policy regulation, and the dairy
beef industry is no exception, The dairy beef industry is affected by
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~ compared with those for such countries.
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wholesale price stsbilisation, feeder calf price stabilisation and the
various atrrangéments influencing milk production including milk quotas and

~ sthe milk price stabilisation arrangements (Longworth 1983; ABARE 1988),

However, producers can still respond to changing fnput and output prices. It
is therefors possible to model the Japanese dairy beef industry using a
structural, partial equilibrium approach. There are two reasons for :
selecting this approach. The first is its greater generality compared with

the *reduced form! method used by Tyers and Anderson (1986), The second is

~ that, because a similar approach has been used in ABARE to model beef supply

in other major beef producing countries, the results obtzined can be

 The method used to model producers’ response is, in essence, fo model
the variables that determine inventory size. The most important of these is
the decision variable of how many head of cattle to slaughter. This decision
influences both current output (by changing supply) and future output (by
altering herd inventories). This modelling approach differs from that of Liu
(1985) and Wahl et al (1987) who represent inventories by behavioral
equations. The advantage of modelling slaughter is that it provides

~additional structural informatiou as to the nature of the supply response.

It is an approach similar to that used by Dewbre, Shaw, Corra and Harris
(1985) to estimate beef supply in Australis. '

The model reported in this paper provides only a partial equilibrium
analysis of beef supply, rather than including other meat industries in an
integrated system. This choice was made not on a priori grounds but after
attenpts to model substitution within the meat sector had falled to show
significant substitution effects. That such substitution could occcur is
obvious, However, a consequence of Japanese policy is that, since a major
cbjective is self-sufficiency, real returns to one sector relative to
another can be allowed to alter only slightly. Thus the use of partial
equilibrium analysis is justified as it focuses on the essentials of the
Japanese policy makers® problem: beef output must be expanded but not at any
substantial expense to other agricultural sectors.

Finally, the model presented here is only for dairy beef, Of the total
increase in beef supply of 344 kt over the period 1965 to 1985, 87 per cent
was sourced from dairy breed cattle (MAFF 1986a). Thus a model explaining
the supply of beef from dairy cattle will clearly capture the major causes
of supply growth over the last twenty years. o

The structure of the model is shown in Figure 1, (An appendix gives
details of the model, including the coefficients and diagnostic results for
each equation,) The size of the dairy cow herd (KC) determines the nusber of
calves reared (C) (assuming a constant reproductive technology). The calves
are either allocated to the heifer or dairy beef herds, or slaughterad to
produce veal. The heifers have three potential uses: to be included in the
slaughter of the cows (SC}, to be used to restock the cow herd (PF), and as
inputs into the dairy beef herd (P),

The dairy inventory thus consists of three components, the inputs to
each being determined by the allocation of the calves reared. These three
components are: first, the dairy cow inventory, which is the female dairy
herd over two years of age (KC); second, the dairy heifer inventory, which
is the female dairy herd under two years of age (KV); and third, the dairy
steer inventory (KB), which consists of dairy steers and that part of the
female inventory allocated to beef production. Estimates of these
inventories for 1985 are included in Figure 1.
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production ‘1 |production| - {production
168.6 kt | | 2.2kt | © 182.6 kt |

353.4 kt I

PIGURE 1 — Structure of the Model, Showing Figures for 1985

These relationships are expruud by nhe following identities, which
form the bnla of the model, (j indicates the current year,)

{1) inry cow inventory:
KCy = KCy.3 - SCy + PFy

where SG is cow and heifer slaughter and PF is prm:ions to the cow

inventory.
(2) Dairy heifer inventory:
KVj = KVj.3 + 0.5 Gy - PFy - PHy

where G is calves reared and PM is promotions to the dairy beef inventory.

(3) Dairy male inverrory:
KBy = KBy.3 =~ SBy + BMy - 5Vy + 0.5 ¢y

where SB is zlanghmr of dairy beef and SV is slaughter of calves.

The mubgt of promotions and nupber of calves reared are sinply modelled

 as functions of inventory size (equations A153-17, appendix). Though, in

principlae, chu decision between promoting calves to the cow and beef herds
&



will dopend on relative returns, the returns varisble was omitted from the
: mati&m because its cociﬁnimi; was £aund insignificant. '

The slaughter of dairy cows and hcf.fsm is specified as a function of a
returns variable and lagged inventories, Initially, sn attempt was made to
model the returns varisble zs the sum of returns from milk production,
salvage value of wilking cows and the sale of feeder calves, using three-
year moving averages deflated by the cost of feed grains and interest rates.
~ On estimating a slaughter vate eéquation in which all the returns components
vere -thus separate independent variables, the fesder calf price coefficient
was £, wd to be highly significent but positive (contrary to sxpectations).
Theret:re, the constraint that all three components should appear in the
returns varisble was rﬁam& and an nltamctw returns variable vas
deﬂmd, as: .

By = T = 3-2, §-1, §) ((PMy.My + Py.WG()/Fy)/3

vhere PM fs the farmers' sale price of milk (Yﬁcs}* M is tha graducuian of
milk per cow (kg/hd), P is the prics of dairy steer beef (¥/kg), WC is the
 average slaughter weight of cows and heifers (kg/hd) and F is &n index of
the imported cost of feed grains. (For a detailed description of this index
ses the footnote to the dats listing; in the appendix,)

As can be unn, this measure includes the returns to milk prcdut:nmn and
a return to dairy beef production, and enters the equation azs a thres-year
- moving average deflated by feed grain costs, It is recognised that the
variable only proxies returns to dairy producers, rather than including all
returns, However, the diagnostics of the dairy cow and heifer slaughter
equation (equation A5, appendix) s:rongly support the exclusion of feeder
calf prices,

 The returns varisble (EB) that determines calf slaughter is analogous to
- the beef return component of the returns varizble specified above; that is:

EB = E(1 = 3-2, 3-1, 1) (By.WBy/F1)/3.

The calf slaughter equation (equation A7, appendix) is specified as a
 function of this returns variable. As the proportion of calves reared vhich
are slaughtered, SV/C, necessarily varies between zero and unity, this
variable is modelled using the function:

((8V3/C53/(1 - SV3/Cy) = exp(@ - B log EB) + Eg.
This specification was found to model the variable adequately.

The equations for the slaughter of cows and heifers and for calves are
tha major behavioral equations determining inventory size. The remaining
detexminant of beef production is average slaughter weight, In the estimated
model the average slaughter weights of calves, cows and helfers, and steers
are modelled as functions of the ratio of the whelesale price of beef to
imported feed grain costs (equations AB-10, appendix), These specifications
attempt to capture the trade-off between returns and costs faced by beef
fatteners. As the output price (P.WB) increases, or as the input < st (F)
decreases, the return to fattening rises. The average slaughter .eigh® of
the animals can rise, up to some practical limit, thus increasin, toial
production. Thr equations are specified in a form which allows for this
upper limit: average slaughter weight is specified as a function of the
inverse of the output price. In the cow and heifer and calf equations, time
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vas also included in an inverse form which captures the veducing returns to
fattening livestock.

As iz summsriged in Figure 1, these factors - inventory changes, mumbers.
slaughtered aud average slaughter weight - all interact to determine the
final components of total dairy beef production: namely, veal, beef sourced
from both cows and heifers, and dairy steers. :

To assess the performance of the model, two kinds of validation
experiment were performed. The first type of experiment consisted of a
cosparison of static and dynamic simulations with historical data over the
period 1975-86, A static simulation uses actual values of lagged endogenous
varisbles while & dynamic simulation uses prior-pericd model solutions for
those wariables. The means of the actual and simulated data for the major
model variables are presented in Table 1. In most cases the model replicates
historicsl data well, with dynasic simulation srrors of less than 11 per
cent. The exceptions (not shown) are the prowotion of heifers to the dairy
‘beaf herd, the slaughtex of calves and the quantity of dairy veal produced.
These variables are very small, and their simulation errors are small in
gbsolute terms, AR

The second type cf validation experiment concerned the stability and
dynamic behavioral characteristics of the model. These sxperiments consisted
in setting all exogenous voriables to the same values for all perioeds (in
effect making all exogenous variables additional parameters of the modal)
and solving the model a sufficient mumber of periocds forward to discover
whether the solutions converged or diverged. In a nusber of such ‘
experiments, each involving different starting values for lagged endogenous
variables the model solutions for all endogenous varisbles converged. This
procedure is analogous to the determination, for linear models, of
properties of characteristic roots. Though not constituting a formal
uwathematical proof of model stability, the resulis of these sisulations
provide empirical evidence of stability,

To summarize the behaviour of the model, supply elasticities are ‘
presented in Tsble 2. Supply elasticities for total dairy beef and for beef
from dairy steers and from cows and heifers are shown with reszpect to the
wholesale price of beef, the farmers’ sale price of milk, imported feed
grain costs and the domestic interest rate. The elasticities were estimated
from experimental runs of the system of supply equations; an outline of this
procedure can be found in Dewbre et al. (1985). Such elasticities are
explicitly time-dimensioned. The simulations were performed using the 1975
and 1985 values of the exogenous varisbles. Because many of the elasticicies
from these twn simulations were found to be markedly different, both sets of
elasticities are preserved.

“The negative elasticities affer one yeat with respict to bbth the beet’
and milk prices ars indicative of the ‘slaughter now or retain’ option. They
indicate that, when faced with increasing prices, producers suspend or
reduce slaughter in the short tarm, and thus forgo a certain return in the
expestation of increased future retuvrns.

“he medium and long term elasticities indicate a larger response to beef

~ prics changes than to milk price changes.

g



S

Static and Dynamic

s

TABLE 1

Variable

Unit

Actual
mean

—Static

Mean

RMS error

Hean ;

- RMS error

Slaughter of dairy steexrs

1000 hd

Slaughter of daity cows and heifers '000 hd

Average slaughter weight of
dalry steers

Average slaughter weight of
dairy cows and heifers

Average slaughter weight of
dairy calves

Inventory of dairy steers

Inventory of delry cows

Inventory of dairy heifers

Dairy calves yesred

Promotions of heifers to the
dairy cow herd

Dairy steexr production

Dairy cow and heifer production

Total dairy beef production

ke
kg

kg
*000 hd
*000 hd
*000 hd
7000 hd
000 hd
ke
ke

ke

393.1
421.7

354.2
319.3

754.7
1 423.5
617.4

2.1
140,7
135.7
276.4

386.5
423.7

354.5
320.2

45,2
7574
429.5
138.7
136.4

277.6

10.1
7.3

1.2
195

3

388.5

357.2
320.2
720.0
370.9
596.2

- 408.2

135.4

262.8

-

11.2

L
1.6
5.5

w o o

-

»

e
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Ed




A s

Elasticities of Balry Besl Supply with Respsct to Prices and Interwit Rate, by Slmintion

With respict to:  Wholesale teef pelcs () itk price () Feod gralne Irchx {F)

Peried ) eee) " o © P ® s o o

After 10 yoars 0.679 1280 0495 o082 0082 000 9819 DA D2 DY 923 B2
Terg rintdy 0919 15w 0.7 0.6 0.3 008 AT SLBT7 04 03X 037 <03

After 1 yeur =0.016 0.0  -0.02 6,009 8.0 022 0.0% 00 8.0k 0,083 g0 O.MS

Atter Syews 081 0,25 0072 g0 00 0026 0228 BHI 007 -DOM 0001 0.0
Mter 0 yesrs  OMS  04% 04T 0.5 .92 M8 -0ASE 0,625 026 D2® 02K 0837
Lorg rin 0482 a6 o2 052 0150 M5 DT DB 01 03N 033 03

T Toal mvantity srlied oF deiry Deak ol veals (6} Guntity suppiied of dairy steer besl, (€) Gommtity scppl1ed of Gairy cow and heifer best,
{d) The result {or 2020 (sfter 35 years). ' '



Both fesd grain costs and interest ractes enter the model as denominators
of the beef and dairy returns varisbles. As Table 2 Indlcates, :mpgly is
very sausitive to the cost of feed graing,

It ix also of nots that dalry steer beef production is more responsive
than is production icom delvy cows and helfers to both the vholesale price
of baef and the imported feed grain Iindex. Although the production of beef
 from male dairy breed cattle has traditionally been sean as a sideline
opuration {S.aww;g‘mx 1983, p. 38), these results suggest that such
w:udwcim has been highly respensive to price.

ﬁm& tha slasticiriss obtained using the 1985 exogenous mmm axe
cowpared with thoxe from the 1975 data, & reduced responsivensss to
wholesale besf prices and imported fesd grain costs is seen, though lictle
change %» cbserved with respesct to either milk prices or intersst ratss. It
is possible that this reduction in elasticity is dus to the lover level of
calf slaughter in the 1980s relacive to the late 1960s and sarly 1970s -
thet is, further substantial reduction in cakif slaughter is no longer
available as & mesns of incressing dairy beef herd size {n response ty beef
price improvemant, and thus responsiveness has necessarily diminishad,

Preszented in Table 3 » . oy of alut:kh:y and other response
estimates €rom ot~ <ty ,  _uarces. Tyers and Anderson (1986} estimated
& supply slastici~, * gor ‘rusinant seat’ (beef and sheep meat) in
Japan. This, it wilt be noted, is very close to the 10«:5 run slasticity in
the model using the 1975 data. ,

Alternative Japaness Beaf Supply Response Estimates

Price Type of :
Source Variable variable nesUYe Value
Tyers and Ruminanc World beef Long run 0.80
Anderson (1986) mest price slasticicy

Liu (1985) Wagyu and Beef price/  Current price |
dairy steer fead grains elasticicy 0,17

beef production index Lagged price .
elasticicy 0,01
Kagatzume and Dafry toef stabilisation Short run(a) 0.01
me‘t (1983) production price Long run(a) 0,45
Feed grains Short runa) «0,0%

fndex/

beef ;xricn Long run{a) ~0,43

{l) Su:pp}.x uumpth nat elasticities.



Liu (1985) estimated current and lagged alasticities of supply with
respect to the price of besf. %he beef price was defined relative to the
cost of feed grains and Is thevefore Identicsl to the price variable used in
this paper. Tae cosfficient vn this beel rrlce/ferd cost ratie, reported as
a supply elasticity, sppears im the Liu modal in an average slaughter weight
equation, Uhin the besf compauent of the Liu model was placed in a partial
equilibriym EFramevork similar 2o that used for the present model, two
problams were encountered. The Eirst was thit the model was unstable: an
exogenous ‘shock’ to the price term lad to Jn infinite rise in output. The
second was that the elasticity of supply with respect te price was found to
be negative, This latter result occurred because the elasticity of stock

additfons with respect to price wvas lower than that of slaughters; thus the

net effect of a price rise vas to lower inventories and ultimately
slsughters and output, ~

The results from the model presented in this paper are, for the early

~ part of the sample period, consistant with the results of Tyers and Andersosn
(1986). The supply elasticity now appears to bs substantially below the
Tyers #nd Anderson estimate, The fmplications of this resulc will be
conzidered in the final section.

 The production of besf from dairy breed animsls has grown rapidly since
the 1970s, Over the period 1971-75, an annual average of 173 ke of dairy
beef was produced, By 1986 ths figure had approximately doubled to 362 kt.
Production from dalry steers alone rose from an average of 71 kt pe” year ia
the period 1971-75 to 187 kt in 1986, (Prior to 1967 this categoxy was not
even officially recorded.) The growth in the production of beef from dairy
breed animals (AQ) may be decompoxed into two components: changes in average
sleughter weight (AW) and in slaughter numbers (AS). Thus:

Q=W AS + 5 AV + AW AS.

This identity has been calculated and is tabulated in Table 4. It can be
" gmen that ths changes in slaughter nusbers alone {closely proportional to
inventory increases, since slaughter rates have changed very little) account
for some 67 per cent and 56 per ceat of the growth in the production from
dairy steers and cows and heifers, respectively. The growth in aversge
slaughter weight alone contributed only some 16 per cent to the growth in
tihe production of beef from dairy steers, but a substantial 32 per cent to

that of dairy cows and helfers.

What has determined these changes in slaughter weight and pusbers?
Counterfactual simulation using the model provides one way of answoring this
question. Ths nstimated error terms are included in the model, so that it
replicates history. An exogenous variable is then ’shocked’ and the model is
run to determine the effect on the final out-turn (in this case, total dairy
beef production). The difference between the level of production in the
counterfactual simulation and the historical level indicates the estiwmated
influence that the exogenous variable has had on the growth in preduction.

The results of such counterfactual simulations are presented in Table 5.
The historical production and fnventories for 1975 and 1985 are shown in the
first tvo lines. When wholesale beef prices were held comstant at their 1975
level, total production and inventories for 1985 were reduced by 2.4 per
cent and 1.1 per cent respectively. Holding the feed grain cost index and
 interest rates, in turn, constant at their 1975 levels (which were higher

10
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TABLE 4

Composition of Dairy Beef Production Growth

Average siaughter

Average annual
weight

slaughter number  production

Decomposition of increase

Sector and e
year(s) W .8

Py

1971-75
1986

316.7
396.9

225.5
470.0

1971-75
1986

282.7
346.9

361.4
504.0

Xi/yenr Wtjyear ¥(a) Kt/year % ktjyear %

1.4

186.5  77.4 67.3 18.1 15.7 19.6 17.0

102,2 L ‘ PN R R
174.9 40.3 55.5 23.2 319 9.2 12.6

(a) Proportions of totai’g:éﬁcﬁ‘éééquhtéé?féﬁlbjlfﬁe‘éoﬁpbﬁen:;'
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TABLE 5

Counterfactual Simulation Results for Dairy Beef Production and Inventories

Yaar

B —

Production

Inventories

Dairy females

Dalry males Total(a)

Dairy females  Dairy males  Total

Historical
variables

Simulations

Wholesale beaf
price
songstant at
1975 level

Feed grains index
constant at 1975
level

Interest rates
constant 7
at 1975 level

1975
1985

1985

1985

1986

ke

112.9
168.6

166.8
(-1.1)

156.2
I“"‘ 7 ié)

142.4
{‘15¢5)

109.0
182.7

175.8
€‘3§G}

(-22.8)

156.8
(‘1&92)

kt

225.6
353.4

345.0

301.5

(*16w8)

R

1 808.3
2 1030“

2 090.7
(-0.6)

2 001.0
(-4.9)

1 881.9

(~10.5)

7000 hd

485.2
977.0

- 954.3
(’2&3)

814.3
(~16.7)

816.6

7000 hd

2 £98.5
(=126}

{a) Includes dairy veal production,

Note: Figures in parentheses are percentage

differences betveen actual and simulated production in 1985.
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than subscquent levels) reduced production by 14.7 per cent and 14.8 per

cent respectively, and inventories by 8.6 and 12.4 per cent respectively.

The results for the components of beef production (dairy steer and cow
beef production) are .lso presented. Notably, dairy steer production was :
 reduced by 23 per cent when the feed grain index was held at its 1975 level,
while the production of beef from cows and heifers was reduced by only 7.4
per cent. - ‘ :

These counterfactual simulations indicate that the growth in dairy beef
preduction since the mid-1970s has been due primarily to the reduction in
input prices over this pericd, and not to increases in output prices. The
rapid growth of supply can be attribuced to policy measures which have
reduced input prices, rather than to increased prices for the output.

‘Japanese policy toward beef has been of major importance in the
restructuring of the Japaness agricultural sector which has occurred over
the last twenty years. Table & shows the extent of that change. The meat
sector has besn by far the most important source of growth in agriculture.
Its share in production rose nearly threefold, from 6.2 per cent in 1965 to
17.8 per cent in 1985. It iz important alsc to note that only cereals and
pulses have undergone ary fall in output, and that fall has been modest.
Thus, the expansion in Japan's meat cutput has not been at the expense of

other agricultural sectors.

Further, within the =ezt sector, production of each of the major meats
has grown at roughly similar rates despite the higher levels of nominal
protection for beef relative to pork and chicken, reflecting the higher cost
of beef production relative to other meats. Thus, it appears that beef
returns, and hence beef production, have been maintained by a combination of
beef price protection and access to feed grains at close to world prices.

Liberalisation of the Japanese beef market - that is, removal of beef
quotas - would induce substitution in demsnd; the evidence for this is
discussed by Teal et al. (1988), However, little substitution in meat
production would be expected, because chicken and pork production are
already internationally competitive, Thus, the consequences of
liberalisation for weat production would be largely determined by the
magnitude of the own-price supply elasticity of beef.

The potential consequences of liberalisation of agriculture generally
have been considered by Tyers and Anderson (1986) and OECD (1987). As has
been noted, Tysrs and Anderson estimated the price elasticity of beef supply
as 0.8. The OECD study gives no information on specific supply elasticities,
but does report aggregate agriculture supply elasticities for the OECD
countries covered. Japanese agriculture appears to have thsr highest supply
elasticity of all OECD countries - more than twice that oZ Australia.

The implication of these high elasticities is that trade liberalisation
would result in large changes in net trade volumes - for beef, according to
Tyers and Anderson (1986, p. 53), a nearly tenfold increase in imports to
Japan. This predicted consequence is of course regarded as a major gain by
those favouring liberalisation and as a major threat by Japanese policy
makers concerned to maintain self-sufficiency.

13
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TABLE 6

Value of Production for Japan's Agricultural Commodities at 1980 Producer Prices(a)(b)

Commodity

1965

970

1975

1980

1985

Rice , 3 798
Other cereal and pulses 1 285
Fruit and vegetables 2 649
Industrial crops 220
Milk and eggs 616
Other livestock 458
Heat 594
Beef and veal 288
Pig meat 235
Chicken ' 61
Other ‘ 9

Total 9 621
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*
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-

Y
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100

Ya

3 884
738
3 000
240
989
618
947
371
424
147
5

10 415

2.3

-

*

S WD AN AD
LI~ ol R o -

-

»

*

100

Yo
4 030

463
3181
235
1 025

604

1 292
468
221

2

10 829

37.2 2985
4.3 531
29, ,
2.2 269
9,5 1242
5.6 665
11,9 1748
4.5 556
2.0 337

-

100 10 662

4 3223

2

»

™~
b

B

.

b Ak o 4
PR PMOUNOO WM

Y

100

3 570

648

3 361
293

11370

604
2 026
731
886
407
2

11 870

5.5

28.3
5.1
17.8
6.2
3.4

-

100

(a) All prices are simple averages of the sub-categories available, (b) Price series (1980) were sourced from
MAFF (1986a, pp.247-80). Exceptions to this were: sugar cane (Industrial crops), MAFF (1986a, p.197); sugar beet
(Industrial crops) indexed to sugar cane price; beef, medium grade wholesale price of dafry stesrz, MAFF (1986b,
p.60); chicken, wholesale price dressed broiler, MAFF (1986b, p.61); Pork, medium grade wholesale price, MAFF

(1986b, p.6l); veal, as for beef; horsemeat (Other), Unit value of imports, MAFF (1986b; p.85); other meat

(Other), average of pork, chicken and horsemeat; silk (Other livestock), spot quotation, MAFF (1986a, p.131);

milk, MAFF (1986a, p.197) and LIPC
and 85) and LIPC (1987, pp.18-21),

-

(1987, pp.18-21); other dairy products (Other livestock), MAFF (1986b, pp.6l



The results of thia study suggest that for beef the price elasticity is
currently much lowsr than that used by Tyers and Andsrson (1986) - that it
has in the recent past been very close to that used by Tyers and Anderson,
but has £allen by nearly half over the period 1975 to 1985.

In general, a policy of iucr:ming both domestic production and imports
of any product is difficult to implement, as raising prices to producerg
reduces consumption. Hence, increases in output induced by high producer and
thus consumer prices generally entail reduced imports, In contrast, Japanese
policy makers have baen sble to expand both output and imports of beef.
Batween 1978 and 1987, cutput increased by 166 kt (carcass w&ight) and
hporu by a slightly larger 184 kt.

The kay to this outcome has been the £3ll in input prices relative to
output prices. As the counterfactual sismulations have shown, declines in
input pricss were a much more important determinant of output increases than
rises in output prices. Those price reductions have been due in part to

. falling import prices. Though Japan has not, in the past, had an explicit

policy chjective of beef import growth, the results clearly suggest how
Jtpm can uﬂ: both dmstic vrusu:w i:'or minuining outpm: and

the removal aﬁ all tariffu and. quotas would be the pr«fezmﬁ @tlﬁn to
Australisn policy makers; a second-best option, vhich would still ensble
both output and imports to grow, would be a policy change from output price
control to inmput subsidy. The costs of this policy change, together with
those of marker liberalisation, ave topics of current ABAR} research,

15
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APPENDIX

_Source

. i
sc

PF

KC

QB

Q
F(1)

___Definition

: S‘Imghur of dairy stnm

, muughmr of dxixy cows md ,

heifers ,
Slaughter of dairy calves

k Promotion of heifers tu the

dairy cow herd

Promotion of heifers to the
dairy steer herd

Average ;uhugh:uv weight of
dairy cows and heifers

Average slaughter weight of
dairy steers

: Average slaughter weight of

dairy calves

Unit

~hd

hd

hd
hd

hd
kg
kg

kg

Closing inventory of dairy cows hd

Closing inventory of dairy
heifers

Closing inventory of dairy
staers

Calves reared
Returns to dairy producers

Total quantity supplied,
dairy breed beef

Quantity supplied from datry
cows and heifers

Quantity supplied from dairy
stesrs

Index of imported feed
Q:ain cosu :

ha
ha

hd
¥/hd
ke

kt

kt

Quantity of dairy veal supplied kt

MAFF (1986b)
MAFF (1986b)

MAFF (1986b)
Derived from equations A2-4

’Bez:;ivad; ﬁm amtinns A2-4
Dexived (QG/'SG}
Derived (QB/SB)
Derived (QV/SV)

MAFF (1986a)
MAFF (1986a)

MAFF (1986a)

Derived from equations A2-4
Derived from equation Al
HAFF (1986b)

MAFF (1986b)

MAFF (1986b)

MAFF (1986b)

Index Derived from Japan Tariff

Association (1986)
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Yactibdn .. Dekinition b0 BPRRREDY. ... B

o sumuy of milk per head kg/hd  Derived (total milk fat
” R ; , ~ production/KG) '

] Wholesale price of medium  Y/kg  MAFF (1986b), LIRG (1987)
- grads dairy steer beef S -

-8 Farmsrs* sale price of milk  Y¥/kg  LIFC (1987) |

R Hominal interest rate, Index  International Monetary Fund
unconditional call money, . {1987y il
short ters quotation, Japan ‘ R o

T Time ,  1950=1 Derived

(1) Caleculated using base weights for 1980 (MAFF 1980), The prices are

' represanted by the unit values of imports, which include those of 'other
vheat’ (10.01-911), barley (10.03-011), maize (10,05-010) and kao-liang

(10,07-310) (Japan Tariff Association 1986). Durum wheat and soybeans wers
excluded as they would have restricted estimation to 1976-86, This varisble
was seen as most appropriate for use in this supply model as it reflected
changes fn world feed grain prices and therefore allowed simulation of the
effects of changing world feed grain prices on Japanese dairy beef supply.
Furthermore, this index was found to correlate closely with prices paid for
feed concentrates by Japanese farmers. ,

Equation Al: Expected real dairy returns
Ej = E (1 = §2, §-1, 3) ((PMy.MPL + WCL P1y/Fy)/3

A2: Dairy cow inventory (over 2 years of age)

Ry = KCj.1 - SCj + BFy

s

1.A3: Dairy beef inventory
Ky = By + RByg - SVp - SBy 4 0.5 G5

: Dairy heifer inventory (under 2 years of age)
KVj = KVj.1 + 0.5 Gy - FFj - 2My

17



Egustion: A5: Dairy cow and heifer slaughter ’
log SCy = -19.491 - 0.151 log(Ej/N4) + 2,368 log KCy.i
3 (-3.386) (-2.389) ¥ (5.526) 33
Range 1972 to 1985  NOB = 14 NOVAR = 3

B 0757 CR¥= 0718  F(2/11) =~ 17.168

SER = 0,091  SSR = 0,091 DW=~ 1.782 Cond. = 596.26

$C ~ Dynsmic and static simulation résuits(a)

| Ssatic

Actusl  Eeror Percentsge . Eeror
error

- Mean 421 695 423 677 1 823 1.2162 388529 <33 165.8
RNS 426 195 426 309 26 £95.6 7.527 392 002 4% 1705

Sed dev. 66 78S 4P Sev.Y 28 133 7.579 54 601.5 25 586

" percentage

error
9709

6,518

ta) These and Tollouing simalations were over the period 197586,

Equation A6: Dairy beef slaughter

log SBy = 0.776 + 0,898 log KBy.1
{0.536) (8.263) )

Range 1972 to 1985 HOB = 14 NOVAR = 2

8% - 0.851  CRZ =0.838  F(li/11) = 68.278

38 « Dynsmic and static simulation results

14 14 1- . Dynasic

Actual - Error Fercentege ~ Eeror
: errar

Nean 593 120 386 456 -5 663.1 1515 a74 760 -18 3995
s 400 347 395440 33T 10,1170 380 724 35 892.5

Std dev, 79 423.8 87 903,7 34 296.% 10493 70 402.2 32 346.9

. percentage

error
11,239

11,128

18



Tog((sV 31{ j’/ {1-~5V }f

Range 1972 to 1985

2% - 0.661

- SER = 0.392

3

AZ: Slaughter of dairy calves

(4.261)(-4.842)
: HOB ~ 14
&? = 0.633

P(2/11) = 86,211

Cy)) = 19,2346 ~ 2,306 iox(xa - §-2, §-1, 1) {Pi.WG‘ {Fi}) ,

Cond, = 86.212

v = Dynamic and static :ﬂmhﬁm‘rmtm :

M\‘:ml

 Hean 58 2%0.5

64 002.8

27 31k.e

stotlc

58 731.5

43 034.3
2 00,9

" Errer

 percentsse
T 12 Tl

481.01 6.357

18 654,6  29.41%

19 5482 30921

5% 882.7

39 46.8

26 112.8

18 766.6

 percentage
ereor

Error

-3 4or.7 -1.519

18 196.1 27.348

wey -

Range 1972 to 1985

82 = 0.958

SER = 5,601

8: Slaughter weights of daliry cows

482,501 - 229,347 Cl((tj..:;/ﬁ'j«.ﬂ) -
(45.217) (-3.178)

OB = 14

&% = 0.950

"SR = 345.039

HOVAR = 3

W o= 1.109

wzs.aa /T
(~13.143)

F(1/12) =~ 125.67

Cond, = 17.720

e « fynamic snd static simulation results

Actuat

Hean 319322

L 319,978

B4 dev. 21,687

—ynamic

320.228

320.753

19.297

Percentage
/L

“Erter

g J’ﬁ! o p!u‘

4.952 1,602

5,167 1,643

320,225

320.753

1¥.297

Fercentage
error

Error

0.903 4.338

4952 1,602

S.407 1,443
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9: Slaughter weight of &ﬂxy beef animals

WBy = 75,720 « 293,17 (1/(Py.1/Fy.1)) + 0.866 WBy.)
17 e cassy YR Gyseey Ot

ange 1972 to 1985 MOB = 16 NOVAR =7

# = 0.97 ca? - 0.972

ﬂm b é‘c?g& Sm - 253;2“ PR - 2.13-5

F(1/01) = 223.456

Cond, = 31.730

W+ pynesic and gtutic simulation results

Fercentage
Grrer

Actusl Lirrer

pesn 356,203 354,492 0.288 8,597 357.193

ans 356,896 355 15¢ 4323 1,247 IST.975

Sed dev, @328 22,495 £.526 1.304 2687

erver

2.989

5.076 1.428

4302 1.2z

A10: Slaughter weight of dairy calves

Wy = 50.319 - 90.808 (1/(Py.1/F}.1)) + 0.556 WV,
37 e creen YT Toseey ot

OB - 14

Range 1972 to 1985 HOVAR. = &

2% - 0.893 &? - 0.861

SER = 3,767 S5R = 141.918 DW= 2,201

W~ pynanie and static simulation rexults

F(3/10) = 27.761

tintic

© Percentage
greor

kezoat £rror

45.991 45.949 S A &.857 K8, 485

Error Percentage
esfror

0.72% 2.364

2.e92 5.533

2.28¢ 5.247
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. Al8: Promotions uz’ dairy heifers to the gmmer»mm»m«yam herd
log PFy = =5.915 + 1,418 log ¥Vj5.1
f 1 £-1,110) (3.5340) 4

Range 1972 to 1985 ROB = 14 HOVAR = 2

2° - 0,510 c? - D.470 F(1/12) = 12,530
SER = 0.106  SSR = 0.136 D = 1.215 Cond. = 375,011

B~ Syeamic and sratic similatien results

Aevost Errer Mcmtm Errer Percentage
eerer ‘ werEr

Mean A2 1B AZPSIS R ILE 2423 W8N BN o755
pus 485 158 431 37% 34 8 7.042 419 119 39 422 879
Srd dev. 462 6 41 IS 29 3378 3% 411526 24918 4720

17: Promotions of females to m‘r dairy beef herd

Py =~ 0,343 PMy.y + 0,027 KV,
4 £1.387) e {2.047) 13

e 1972 to 1985 OB = 14 NOVAR = 2

2 - 0.726 ca?

- 0,70% FL2/12) = NA
SER = 17492.6 SSK = 3.67E +09 LW = 1.532 Lond., = 3,111

¥« Dynanlc sod static similatfon resuits

Hotual trrw Percentege Error Peroentage
|rrer arror

Bean 2% M b 2N 1 0669 15,669 24 0027 B3, 1y 105,242
s 2% 379.2 25 1198 15.842.8 1828 24 87,8 7187 452.358

Std dev, T8 S09.4 T 019,28 16 159 169,99 18524 17 9284 L5149
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3 Berf pm&ucmm from daiw cows and heifers
ch = ¥Gy.SC5/1000 000

+ Dairy beef production
QB3 = %j.&ﬁjil(}w 000

Al3: Dairy b«xf calf veal production

LAL4: Total dairy beef md veal pmdm:,cim
‘%J = Qcy + QBy + QVy

4 - synanic and seatic simalation results

—Ssazic

Ereer

Percentage
errer

 percentage Eerer

error

Actusl

Bns /5011 28NTTS 16,078 7.887 268,172 Z.292 8,945

Std dav. - AT

41,545 16.5% E 1) 35932 z.an 8328

: Dairy calves raaved
log Cy = -9.597 + 1,650 log KCy.1
1 (~1,964) (4.768) 3-

Ranrge 1972 to 1985 NOB = 14 NOVAR = 2

g% = 0.,6544 CR? = 0.6257

SER = 0,101

F(1/12) = 22.731

ssk - 3.122 DY = z'n 51& amdw - 362\\3-0?

¢ « dyoamic snd static sisulation results

Actust

Hean PLT 593
RuS 951 493

$td dev. 90 267.5

14 14 (-0

Syoasic

938 648
P42 910
93 7009

Ereor

55 832.9

57 804.6

s

Percentage
*rroy

~0,782 882 012

.28 886 043

6,536 88 53¢9.2

Porcentage
eryor

Error

-85 580.1 -6.323

77 753.3 a,320
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