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9 - ECONOMETRIC MODBLS OF BEEF PRODUCING SECTORS IN MAIN EU MEMBER

STATES

Agenda 2000 and Beyond: Impact of relbrms of the Common Market Organisation for beef
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9.1. tntroduction 35O1X RffNNns CEDEX
Té1. 02.23.48.54.O9

The objective of this parl of the project (i.e., subtask 2.3) was to develop a tool for simulating policy

rel'orm in the beef and veal sectors of the European Union. In order to provide an assessment of the

impact of such poiicy refonls, at the national level and at the European level, sectoral econometric

models have been developed. Changes in these beef and veal sectors are induced by the market

conditions, ar-rd by policies. These policies may apply directly on these sectors, ol they may afÏèct

related sectors. A fair representation of the beef and veal sectors nrust include these main

cleteminants, and simultaneously tire dynamic interactions among categodes of animals, that is the

clemoglaphic stLlrotnre of the cattle anci the associated biological constraints.

National models arc developed lbr the main European beef and veal producers, i.e., France, Germany,

United-I(ingdom and Italy. These models are founded on a generic approach which aims to a good

coverage of relevant valiables and which specifies stock and flow variables with an explicit accoullt

fbr biological linits.

The ob.jective is to acconnt fbr the demographic stmctnre of bovine production and for the impacts of

economic variables (mainly plices) and agricultural policy vadables (intervention price, headage

premiums, milk quotas) on production. In other words, beef supply steadily depends on the bovine

clemographic characteristics: one of the concems is here to take into account how economic or policy

changes atTect this (dynamic) link. The approach can be summadsed as an inventory approach to

model the livestock sector, which accounts for behavioural relationships to finally determine meat

supply and trade. The model is rnade of a set of behavioural and biological relationships.

This approach reqnires a disaggregation of the livestock into categories of animals (calves fbr

slanglrtering, calves fbr breeding, adult male/female animals over 1 year, over 2 years, etc.) and a

disaggregation of the net production (slaughterings of calves, bulls, steers, heifers, cows).
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Fol each national model, parameters which linlc the variables of interest (calf crop, livestoclc addition,

slaughtering rate, etc.) are assnmed to be dependent on econonric or policy variables (which will be

the control valiables of the model during the simulation step). But these parameters rrust also enforce

biological constrair-rts, which frrst implies to build a dynamic set of relationships between these

vadables. ln that llrospect, a pafiicular attention is paid to the specification of the various variable

lates. Most of them are specified as logistic functions. Ali the parameters of the nodel (except the

biological r-ppel limits which are l.ixed accordir-rg to empirical observations and to corrrron

knowledge) are estirlated using econometric techniques applied to time series data.

Models can be nsed to simuiate a baseline scenario (including the "Agenda 2000" refonl measures)

and scenarios of clecrease in the number and/or the level of premiums.

More generally, the dynamic characteristics of each model allows for computing dynamic elasticities

of main endogenous valiables rvith respect to control variables, such as policy variables. An

illustration may be completed tlirough the assessment of the effect of the number of beef premiun-rs

gr-anted on net procluction.

ln the fbllowing section, a brief presentation of the methodology used and the data set built is given. In

section 3, the main quantitative lesults, alnong the main countdes which have been modelled, ale

presented. Section 4 reports ancl discusses sinulation results. Finally, section 5 concludes.

9.2. National models of beef and veal sectors: Structure and main characteristics

For each main proclncing EU Merlber State (France, Genlany, United-Kingdom, Italy) a complete

n'rodel of the bovine sector is specified and estimated. Each national nodel sinrultaneously accounts

lbr the cleurographio stlncture of bovine production and for the impacts of economic variables (mainly

prices) and agricultr-rral policy variables (intervention price, headage premiums, milk quotas) on

production. The whole system is perlèctly balanced over time, that is, the herd of one category of

animals at the beginning of one peliod is necessarily equal to the sum of all possible utilisations dunng

the peliod (slaugl'rtering, net export, or herd leplacement). This explicit intertemporal balance is at the

core of the model 1ùnctionning. 'to

Three subsets of relationships are deflned fbl calves, female animals aged one year and over, and male

aniurals aged one year and over. For each category, the herd at the beginning of one pedod is intended

to be slaughtered, bred, or (net) exported driring the period. These arbitrations apply to sub-categories

'to This; is not alrvays the case in rroclels of animal malkets. See, fbr example, Lianos and Katlinidis (1993)

rvhct'e thc liuk betrveen int,entories ancl slaughterings do not insure tlie dynamic balance between sr-rpply and
rutiI isations.
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sllch as heilèrs, sucklel cows ancl dairy cows fbr female animals, and bulls and steers for male animals.

For each of'these sLrb-categories, net production is detenlined at each period with respect to biological

possibilities, which leads to the total net production.

The complete structr-rLe of the model is provided in appendix I

9.2.1. Damogruph ic structure: An illustratiort

As an iliustration, calves bom cluring year t (BICA,) are a proporlion cc, of the female herd at the end

of the year t- I , (P-EHE,,) where cr; is the calf clop: BICAT : cc, . FEHE,-1

These born calves are then allocated into calves for slaughtering, calves for breeding and net expofis

of lives calves (the lattel can be derived from the fonler). Thus:

CASL,- csl, . BICA,where CASL,are calves fbr slaughtering and SLCA,: slr,. CASI4 where SLCA, are

tl-re slaughterings o1'caives (net production of veal is derived thlough the average slaughter weight).

CABR, : c:br, . BICA, where CABRT is the herd of calves for breeding, which itself is allocated into

nrales and fèmales, through the relationships MCAH,: ma.lt . CABR. and FCAH,: (1 - mal,) . CABR,,

wlrele MCAI-I,and FCAH, are respectively the herds of rnale and female calves for breeding.

These l-relds determine the herds of adult male and female animals the year after, and consequentiy

slaughtering of each kind of animal through similar arbitration rates. For example, the herd of adult

rlales is def-rned as:

MAHE, : y, MCllll,-r * nLrrr OIAHE, t - XLMA. + MLMA.) where XLMA, and MLMA are exports and

inporls ol live aclult male anin-ials. respectively. y, is the share of the male adult cattle which coules

fl'onr the lierd ol calves fbr bleeding and ntrr, is the rate of replacement of the male adult cattle.

Slaughterings and net production can be easily derived, and allocated into bulls and steers.

A sirnilar process is written fbr adult fèmaie animals, which leads to net productions of heifers and

cows, ancl tiren to the total net ploduction of beef.

9.2.2. Impucts of'econontic and policy vsriubles

It is assumed that each arbitration is a function of economic and policy variables. Hence, all the

various rates (cc,, csl,, slr,, cbr,, ntul,, !,, tnrt't, etc.) which link the different variables are specified as

fbnctions of economic and policy variables. To ensure that these rates do not exceed lealistic limits

which are imposed by biological constraints, they are modelled as logistic fuirctions of explanatory

variables (fbr a simiiar way to deai with biological lirnits, see Fabiosa and Qi, 1998). Such a

specification allows fbr setting ar Llpper limit to each of these rates.
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li-or any verriabie rrle lr,the specilioation is: -r', = ' 
-t'*-,,,, + e, where: y* is the upper linrit chosen lbr' I + e-'"r'

.y,,,1 is a veotor cl1'explanatory rrariables, B is a vector of parameters, and t, is an error term. The

Lrpper limit is flxed belbre estimation, and its value is detenlined according to empirical observations

on the concemecl rate ovel the szulple, and according to conrmon knowledge.

The efÏèct on ..)r, of one valiable of ,{ is of the sign of the comesponding parameter of B. The

elasticity of ,y, r,vith respect to a variable x,, of X, (which is assumed to be affècted by a palameter'

p, ) is given by: r,i,.,. =Ê, r,, (l _ 41 This elasticity can be computed for any sample point, or'
J'!+'

generally fbr the sample mean point. Note that this elasticity only measnt'es the instantaneous eifect of'

)[it on .))t, ceteri.s'lturibus. Actually, it does not take into account the simultaneous characteristic of

the model: fbr example, ,,ri/ uray appear as an explanatory variable in another relationship which

explains a variable which explains ,y/ too. Moreover, this kind of direct or indirect effect may occur at

time 1, or between two consecLrtive periods. The previous elasticity only offers partial infbrmation,

limitecl to the comparison arnoug efTècts inside only one relationship. Therefore it is necessary to

complrte clynamic multipliers whicir take into account both direct and indirect effects of each

exogeuous variable on one enclogenous valiable. Due to tire expression of the key rates which link

tl-rese variables in tenls of logistic fr-rnctions, the complete model is highly nonlinear, and a linear

apploximation would be lialdly tractable. Thus, these dynamic nnltipliers and the associated

elasticities nust be approximated through simulation methods.

Estimation of relationships where these vadable rates appear finally lead to the slaughterings

expressed in heads ibr each category of animals (caives, heifers, cows, bulls and steers). Relationships

which clelrne tlie average slaughtel weights are then estimated in the same rranner (the average

slaughter weight tbl each kind o1'animal is modelled as a logistic ftinction of explanatory variables,

such as the laggecl weight lellecting biological constraint, and the price of animal feedingstuffs).

Finally, the net lrr"oductior-rs explessed in carcass weight equivalent are obtained as the product of

slaughtelings by the avelage slaughter weiglrt.

Producel prices ale eudogenous in the model, and they are the only variables which are expressed in

linear fbrn-r. Prices fbr calves and fbr adult cattle are taken into consideration. The real producer price

inclexes are expressed as a function o1'the real intervention price and of the excess supply. Fol both

categories, the excess supply rs defrned as the difference between net production and domestic

consumption, which is assumed to be exogenous.
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Fol the t-rther relationships, tl're rlain explicative variables are these real price indexes and the

ergricultural policy variables, which ale exogenous. These are essentially: the total amount of male

premilrms granted, differentiatecl whether it is the first or the second paynent, and accordingly to bulls

ancl steels, the total amount of suckler cow premiums granted, and the national milk quota level.

Exogenons variables also include irnpofts of live animals for caives, heifers, cows and steers.

This leads to a set of endogenous variables and equations, anong which sorlle are identities (see the

list in Table 9.1, which coresponds to the French model).

Table 9.1. The sct of endogenous variables (example of the French beef model)

Dependent
variable

Identities

Culves
BICA, Bilths of calves
CALIE, Total held ofcalves at the end ofyear / €

CASL, Herd of calves fbr slaughtering
SLCtl, Number o1' calves slar"ightered

CABR, Herd of calves fbl breeding
MCALI, Herd ol ruale calves fbl breeding
FCAI-1, Herd of lèmaie calves for breeding €

C'rlSA, Flerd of calves fbr slaughtering still alive at the end of the year / €
XLCA, Exports of live caives €

CASW, Calf average slaughter weight
NPI/Et Net protlLrctiou of' veal

IPCA, Index of producer price of calves
Famule unùnnls older tlmn one yeûr

HEHE, Herd of heifers
XLI{E, Exports of heifels
XNLFIE, Net expolts of heifèrs C

SLI-IE, Number of heif-els slauehtered
I-IASW, Ileifer average siaughter weight
NPHE, Net prorlLrction of ireiièrs
DAHE, Herd of dairy cows
SUIIE, Herd of suckler cows
SLCO, Number o1' cows slaughtered
COASW, Cow avelage slaughter weight
NPCO, Net prorlLrction of cows

Mile unimuls older tlrun one vear
MAHE, Herd oi'rlale adult animals (over than I year)

SLMA, Number of male adult animals slaughtered
SLXMBU, Number o1'male adult animals slaughtered and net expofied
SLST, Number o1' steers slaughtered
XNLMtIC, Net exports o1'male adult animals e
SLBU, Number of bulls siaughtered €
BUASWI Bull avelage slaughter weight
STASI,V, Sleel avcl'lge slaughter weight
NPBU, Net procluction of bulls
NPST, Nel plorluction ol sleels
NPACI Net production of adult cattle e

IPCT, Index o1'prodllcer price of aduit cattle
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9.2.3. Thc dutu used

All eqLrations ol'the fbur national models are estimated econometrically. Requiled data are national

times selies clata fbl all enclogenons and exogenous valiables of the model (mainly, herds,

slaughterings, net productions, trade, prices, policy instruments, etc.... for each category of animais),

The completed database is macle Lrp of aggregate anuual data rnainly issued from the NewClonos-

Eurostat database,1iom 1973 to 1998.

9.3. Estimation results

I)irect estimation results, that is equation by equation, ar€ plesented first. Then, the main dynamic

multipliers that can be computed are conmented.

9. 3. l. D irect esti rtr ution results

Detailed estimation resuits are lepofied in appendix 3 fol each country and for eacir category of

aninals. This palagraph summarises the main findings.

9.3.1.1. Culf crop moclels

In all countries, the calf crop depends signrficantly on the expected real producer price of calves. But,

as indicated by Table 9.2, the magnitude of obtained elasticities (calculated at the sample mean)

diflèrs across cor-rntries.

Table 9.2. Elasticities of the calf crop with respect to the real price of calves

Frzrnce Germany Italy United-Kingdom

0,38 0.21 0.94 0.08

The allocation o1'calves born during year / among slaughtering and breeding herds is (nearly) always

signilicantly dependent on the total amount of first payments of male premiums. This variable has a

negative effect on tire choice in làvoul of slaughtering but a positive one in favour of breeding.

However elasticities (only evaluated here at the concerned equation level) reflect different sensitivities

acfoss cor.rntries.

Table 9.3. Elasticities of allocation in lavour of slaughtering or breeding relative to the total

amount of lirst payments of male premiums

France Germany Italy United-Kingdom

Slaughtering held -0.1 l -0.20 -0.06 - 1.05

Breedir-rg held 0. l0 0.03 0.05
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The various values of these elasticities do not seem to be related to the national odentation of calf

production, which is balanced between slaughtering and breeding in France and in Italy, but which is

mainly in 1àvoul o1'breeding in Germany, and especially in the UK.

The rate oi' slaughtedng detemrines which proportion of the held of calves devoted to slaughtering is

etïèctively siaughtered during the year /. Dr"re to the biological seasonality of births of calves, this rate

is rrearly the sarlie ibr each coLlntry, abott 75oÂ. The expected real plice of calves has generally a

rregative eifect on this rate (elasticity of -0.34 for France and -022 for the UK), reflecting the

expectation of a continuation of a pdce change: for example, an increase in the calf price will

erlcolrrage delaying slaughteling. But an inverse effect is obseryed in Italy: the elasticity of the

slatrglrteling rate to the calf pric e is 0.JJ , showing the interest to immediately benefit of an inclease in

this price.

The calf average slaughter weight is also different among countries, according to their main

orientations of ploch-iction. This average slaughter weight is very low (about 40kg cwerrs) in the UI(,

but this country does not breecl calves to be slaughtered as calves, but fol bleeding. This avelage

weight is higher fbl the other countries: about I l0 to I l5kg cwe in France and in Gernany, and nearly

l40kg in ltaly. The elasticity of the siaughter rate to the real price of animal feed is also quite difïelent

among cor-rntries: this elasticity is 0.25 in F-rance and -0.16 in Italy, but about 0.08 in Germany.

Finally, the net ploduction of carlves is indilectly dependent on all these variables, through the rate of

slaughteling and the average slaughter weight. The total effects will be analysed flirther.

9.3.1.2. Mctclels o/ /ëmale animul.y olcler than one yeor

Ilates o1'replacerlent and rates ol' slaughteling of adult animals are also significantly dependent on

price efTècts, bnt not always with the same sign (see appendix 3). Fol example the average elasticity of

the rate of replacement of the heifer lierd (tiiat is the proporlion of heifers which remain heifers the

fbllowing year') with respect to the expected real price of adult cattle is -0.1 in Germany, showing the

interest not to delay slaughtering olireifers in case of an increase inprice, butthis elasticity is equal to

0.1 lbr Italy and 0.4 lbl the UI(, sliowing the reverse effect.

Similal apparent contradictions can be obselved for some other rates, for which interpretation of direct

elasticities rlust be made cautiously (in the sense that they are evaluated within only one estimated

equation, withor"rt taking into accoLrnt possible indilect effects through othet variables). These opposite

't'a*" = carcass rveight eqr.rivalent

390



efïècts uray be only apparent, ancl only the tlrther computation of total effects are conclusive in some

cases

For the cow herd, it is generally fbr"rnd that the milk quota has a positive effect on the dairy herd, that

tl-re sucl<ler cow premium has sometirles a positive effect on the suckler held, and that there is a

substitution efIèct between dairy and suckler helds.

EfIècts on cow slaughterings ale.just derived fi'om effects on cow herds, due to the low impofiance of

trade fbr these categories of anir-nals, for all countries.

9.3.1.3. Motlels of ntctLe unimal.ç oltler than one ))ear

EfÏècts of prices and policy variables on endogenous vadables are lrore homogenous across countries

in the case of ach"rlt male animals than for adult female animals. For example, the herd of adult male

aninrals is assnmed to be made Lrp o1: a proportion y, of the herd of male calves for bleeding, and a

proportion nrrr, of the adult male animals which were yet present the previous year. The rate y is

aiways positively dependent on: the total amount of the first payments of male premium (tup_spmu l ,),

and/or the expectecl real producer price of adult cattle ( t3a),-,). On the other hand, the rate of aclr-rlt
rpgdp

t'trale relrlacet\ter.lrnrr, is aiways positively dependent on: the total amount of the secondpayments of

trrale pretrrittnt (Tu1t spntu2,), ancllor the expected real producer price of adult cattle (see Table 9.4).

'fable 9.4. ElTects of prices and policy variables on adult cattle

Ellècts on tire total slaughterings of male adult cattle are derived fi'om effects on inventodes. Specifrc

efÏècts on bull anc'l steer slaughtelings, respectively, may be influenced by ptemiums granted to these

oategories of animals. The effect of the total premiums granted either to bulls or to steers on the rate of
slattghtering is always negative (see Table 9.5). That reflects the oppofiunity of capitalising rather than

slaughtering the oattle in oase o1' an increase in the total amonnt of these premiums (which can be due

to atr iucrease in the uuntber of premiums, or in the unitary level). Note that this effect is always vely

small 1bl bulls, but more impofiant fbr steels.
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Table 9.5. Elasticities of the rate o1' slaughtering of bulls and steers with respect to the totnl

amount of premiums granted to these animals

bulls steers

France

Germany

Italy

United-Kingdonr

-0.01

-0.02

-0.01

-0.46

-0.60

- 1.18

Generally, the average slaughtel weights of all aninals are significantly aflected by a positive tirle

trend eI'fect (througir a positive eil'ect of the lagged slaughter weight) and by a negative effect of the

price of animal fèed. However, elasticrties of the slaughter weights to this pdce are not very large (see

Table 9.6).

Table 9.6. Short-run elasticities of irverage slaughter weights with respect to the real price of

anirnal I'eed

Real inclexes o1' prodncer pilces are moclelled as linear fiurctions of the real intervention price,

expressecl in national ÇLrrrerlcy, ancl of the excess supply. These indexes are positively correlated with

the intelvention price, and negatively clependent on the excess supply (calculated as the diffelence

between the net production and the domestic consumption). Elasticities of producer prices to the

intervention price, in real tems, are repofied in Table 9.7.

Table 9.7. Dlasticities of real proclucer prices to the real intervention price

Heifèr's Cows Rulls Steers

France

Gennany

Italy

United-Kingdom

-0.0ii

-0.08

-0.09

-0.05

-0.06

-0.04

-0.05

-0.1 I

-0.06

-0.12

-0.06

-0.10

-0.10

-0.01

Calves Aùrlt cattle

France

Germany

Italy

United-Kingdorn

l.l2
1.09

0.73

0.97

0.59

0.85

t.41

1.29
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9. 3. 2. Dlur unt ic el u sticities

Cotrttary to pt'evious dilect elasticities wliich ale calculated ceteris paribus, multipliers and dynanic

elasticities take into account all direct and indilect sinnltaneous and over time effects, within the

whole model, of a given exogerlor-ls variable on a given endogenous variable. Therefore, their

interpretation is more explicit. lt is theoletically possible to compute dynamic elasticities of key

valiables of the moclel (such as oattle ornet productions) to any exogenolrs variable of the model (such

as the number oi'premiums granted, the unitary level of one premium, the milk quota, the intervention

prioe, etc.). When the model is lineal of the fbrm: Y, = AY,_, + lox t+ lrX,_r , where )', is the vector of

enclogenous variables and X,the vectol of exogenous vadables, then the matrix of impact multipliers is

f, . The eI'fect at l*n of al1 exogeuous shoclc in / is measured by the matdx of interim rnultipliels of

order n: INTER,,: AINTER,, t= 11"-t(f, +,afo;, while the matrix of total multipliers (i.e., INTER,,

witlr n -; - ) is TOTAL : (I - zl)-'(f,, + Il ). Matrices of dynamic elasticities can then be derived

fl'otr tlrese n-iultipliers (whether impact, interim or total) by multiplying each term (g,lc) of any matrix

X

t*by where ^i':0,1, ... - (elasticities ar"e generally computed at the sample mean point)

llere, the urodel is not linear, beoause of the logistic specification of nulnerolrs relationships, but aiso

because of tl-re fàct that net production variables are the product of two other endogenous variables, the

average slaughter weight and the slaughterings expressed in numbel of heads. Due to these

nonlinearities, au analytic determination of these dynamic elasticities is not easily tractable. Thus, a

simulation method was preferrecl. The adopted method nay be desclibed as follows.

First ar retèr'ence baseline proiection is simulated on the period 2000-2010. The values of (exogenous)

polioy valiables (r"rnitary plemiLrms. intervention price, milk quota) are those decided within the

Agenda 2000 iïral clecisions Lrntil 2002 (200512006 fol the rnilk quota). 'tt' They are assumed to

reuraiu r-rnchangecl atïel this clate. Neveftheiess, the numbers of premiums (i.e., tl-re number of first ar-rd

secoud payments fbr the male premium and the nunber of suckler cow premiums) are lmown only

until 1999. Thus, tl-rey ate assumed to remain at their obserued 1999 level over the whole projection

per:iod. Changes in beef and veal consttmption in the four considered countries are based on the

assltnptiotr that per- capita corsLrurption goes on decreasing according to past obserued tlends. This

assuuptiou results in the per capita consumption levels repofied in Table 9.8 for 2000 and 2010. To

'tt' Not" that new policy instlurrents (such as the in-rplementation of an aid scher.ne for'private stol'age from 2002

on, rvhich will takc over fi'ou-r interveutiorr, or the introduction of a slar-rghtel plenrium), or instmments which zu'e

not it.ttloclucccl in thc model (sr-rch as the extensification prerniurr.r), are not taken into account in neithel the

baseline plo.jection, nol the scenalio of changes in the number of premiums. This ceteris paribus condition
makes the courputation of the clynanric elasticities t'eliable.
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Beef Veal

2000 2010 2000 2010

France

Germany

Italy

United-Kingdorn

22.4

13.8

20.4

15.3

20.9

10.3

I8.5

I 1.0

4.8

1.2

3.8

0.1

4.2

r.2

3.5

0.1

approximzrte the total consumptiorr, the population is assumed to keep on increasing in France ar-rd in

the United-Kingclom, but decreasing in Germany and Italy (FAO assumptions).

'I-nble 9.8. Beef iurd veal assumed per capita consumption levels (Kg/head)

Other exogenous valiables (price olanimal 1èed, price index of gross domestic product, and imports of

live animals except bulls) are assumed to lerlain stable relative to the recent period.

The seconcl step consists of making a variantial scenario involving a shock on one chosen exogenous

variable in the fh'st year of the sinulation period (all other exogenous variables remaining unchanged

lelatively to the baseline scenario). A shoclc of 1% is applied to this variable in the first year, and this

nnmbel recovers its initial level the lbliowing years. 'tt Then, year after year, changes in evely

endogenous variable can be compared to baseline scenario levels, and can be expressed in terms of

elastrcities.

This exelcise is carried out fbr the lbllowing key exogenous variables

- llre rttrnrbel of rnale plerniuurs.

- tltc rtrttrrbel o1'strcl<ler cow pleuriunrs

- the level of tlre interverrtion plice.

IllTècts are mainly observed on cattle (fbl the various categories), net productions, and prices.

9.3.2.1. Elcrsticitic.t to the rurmbcr of mule premhmts

In all countries, the instantaneor-rs efTect (neasured by the short-run or impact elasticity) of the number

of male premiums is positive ou net ploduction of veal and negative, but nearly nil, on net production

'tt Th. llllrllosa hclc is not to asscss the efïect ofa sustained change in an exogenous variable, such as the

nut-ubcr of plemiun-rs fbl examplc. which wor,rlcl actually be the leal consequence of a policy rcfbmr, but to
compLltc elasticities of l<ey valiablcs to thc number of prerniums. ln this airn, it is necessaly that the number of
plcuriuurs lecovors its prevrous levcl, afTct-the shock.
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o1'beel'(cf. Tablc 9.9). 't* The long-run (or cumnlative) elasticities remain negative for the net

plocluctiou olveal in all countries except Flance, where the long-run effect is zero. More impofiantly,

the long-rr,rn elastrcity of the net production of beef to the number of male premiums is positive and

about 0.4 tbl Flance and Germany, br-rt neally zero for Italy and the United-Kingdom. This suggest

that in the fbr,rr countries, the numbel of male premiums has relatively low effects on the net

produotion ol beel'.

'fable 9.9. Elasticities of the nct production of beef and veal with respect to the number of male

premiums

hr :rll countlies, the instantaneor-rs efïect of tl're number of male premiums on cattle is zero for both

calves ancl adult cattle (c1. Table 9.10). The long-run elasticity of calf herd is positive in all countries

but ltaly. The long-run elasticities of adult cattle are logically of the same sign than the long-n:n

elasticities of the net production o1'beef. The value is exactly the same for France (0.40), but lower in

Germany (0.23 as oompared to 0.45 fbr the long-run elasticity of beef net production).

Table 9.10. Elasticities of herds with respect to the number of male premiums

The elasticities ol producer prices to the nnmber of male premiums generally reflect the effects of

these pt'euriutls on net productions. For example, in France and Germany, the impact elasticities of the

uet production ol veal with respect to the number of male premiums are negative. Meanwhile, the

rrs 
As r"garcls to uct procluction of veal, tlic elasticities estin.rated for UI( must be consiclered with caution clue to

the vcly lorv ploclirction of veal in this couutry.
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Veal Beef

hnpuct Long-run Impact Long-run

France

Germany

Italy

United-Kingdorn

-0.2 5

-0.4 t

-0. r9

-t.68

0.00

-0.l9

-0.3s

-1.66

-0.03

0.05

-0.02

-0.00

0.40

0.45

-0.08

0.06

Calves Adult cattle

Intpctct Long-run Impact Long-n:n

France

Germany

Italy

United-Kingdorn

0.05

0.03

-0.03

0.01

0.45

0.25

-0.1B

0.07

0.02

0.01

0.02

0.00

0.40

0.23

-0.16

0.06



çorrespoucling elasticities lbr the plodr-rcer plices of veal are positive. One notes the same converse

relationship fbr long-run elasticities, still fbr France and Germany. They ale positive fbr net

procluction of beei' and negative lbr tlie beef producel prices, Table 9.1 I shows that the long-rr-tn

elasticities of the producer plices of both veal and beef are neaily nil for Italy and the UK. These

lesr,rlts suggest thert, 1br example, a decrease in the number of male premiums will induce a slight

inclease in the ploducer prices of beef and veal in France and Germany, but will have near'ly no eflect

on these prices in ltaly and the UI(.

Tnble 9.11. El:rsticities of the producer prices of beef and veal with respect to the number of

rnale prelniums

These global eiTècts may recover contrasted, and sometimes opposite efïects, accolding to the

categories of animals. For example, In France, the long-run elasticity of the net production of beef to

the number of male premiurls is 0.4. In fact, this elasticity is 0.71 for net production of bull meat, 0.66

fbr heifèrs, 0.35 lbr cows, brit the efïect is negative on steer ploduction, with an elasticity of -1.0.

9.3.2.2. Elusticilies to the nurnbcr of'suckler cow prerniums

A shock applied to the ntulber of suckler cow preminms has efTects on productions, plices, and herds,

but only some years aiter this shock has been implemented. Instantaneolls effects are always nearly

zero. The long-rrln elasticities o1'net production are positive fol both veal and beef (cf. Table 9.12). In

turn, the coruesponding elasticities of producer prices are negative. However, effects ol prices ale

rather low, and sometimes nearly zero (cf. Table 9.14).

Long-rr"rn elasticities of calf hercl and adult cattle to the numbel of suckler cow premiulrs are generally

vety close to those relative to net production of veal and beef. Globally, elasticities of net production

ol veal ancl beef arncl of cattle ale not very lalge, except in Gelmany. Note that the direct elasticity o1'

snckler herds to the runber of'sucklel cow premiums is about 1.5 in Italy (but the suckler herd

accotrrrts fbr only 20"/t' of the total cow herd in Italy), 0.7 in Germany, only 0.3 in France and zero in

the UI(.

Veal Beef

Intpctcl Long-rr'tn Impact Long-run

France

Germany

Italy

United-Kingdom

0.3 5

0.t7

0.00

0.03

-0.03

0.09

0.00

0.03

0.03

-0.03

0.0I

0.00

-0.46

-0.25

0.07

-0.06
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Veal Beef

Impucl Long-run Impact Long-run

France

Germany

Italy

United-Kingdom

0.00

0.00

0.00

0.00

0.11

0.50

0.29

0.1 I

-0.07

-0.00

-0.03

0.00

0.12

0.35

0.09

0.07

Table 9.12. Elasticities of the net production of beef and veal to the number of suclder cow

prerniurns

Table 9.13. Elasticities of herds to the number of sucler cow premiums

Table 9.14. Elasticities of proclucer prices of beef and veal with respect to the number of suchler

cow premiums

9.3.2.3. Elcrsticities to the interttention price

Iustantatteous elasticities of the ploducer pilces of beef and veal to the intervention pdce (expressed in

natioual currencies) are naturally close to tirose which are directly derived from the estimated beef and

veal price equations (due to the linear form of these equations, and because the intervention price

ailpcars only in these price eqtrations). They indicate that generally a shock in the intervention price is

nearly entirely tlansmitted to the plodncerprices of veal and beef atthe same period (cf. Table 9.15).

Dne to lagged e1Iècts on production, the corlesponding iong-run elasticities are lower. Fnrthermore, in

the case o1' Flance, the long-run elasticity of the beef price to the intervention price is negative; the
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Calves Adult cattle

Lnpuct Long-run Impact Long-run

France

Germany

Italy

United-Kingdom

0.00

0.00

0.00

0.00

0.13

0.50

0.25

0.11

0.02

0.00

0.02

0.00

0.22

0.52

0,27

0.16

Veal Beef

Impucl Long+un Impact Long-run

France

Gelmany

Italy

United-Kingdorl

0.00

0.00

0.00

0.00

-0.25

-0.11

-0.00

-0.00

0.07

0.00

0.02

0.00

-0.16

-0.17

-0.08

-0.14



efTect rs positive in the frrst year, but this positive effbct is compensated by negative effects in the

lbllowing years. This is due to the fact that the expected producer pdce has negative effects on adult

male slaughterings, which are higher in France than in other countries. These negative effects

overoompensate the positive eflècts inducecl by the cattle increase. Finally, the total compensation of

the instantaneous positive efIèst occllrs aftel about ten years. Moreover the computation of cumulative

eI'fects on a longel peliod leads to a negative long-run elasticity.

Table 9.15. Elasticities of the producer prices of beef and veal with respect to the intervention

price

A change in the intervention plioe af1-ects the net production of beef and veal and cattle only during tl-re

years fbllowir-rg the shock. The main reason is that the intervention price fir'st affects the producer

pdces, which, il tnm, modrfy all proclucers' decisions with a time lag. In all countdes, the long-run

elasticities of the net production of veal with lespect to the intervention price are positive (cf. Table

9.16). They ale close to one in (iermany, Italy and the UK, but only 0.6 fbr France. The long-run

elasticities of the net production of beef are positive in all countries too. They are higher in France

(0.7) and Germany (1.0) than in ltaly and the U.K. (0.2 to 0.3). Similar effects on calf and adult cattle

ar"e obselved, br"rt eiasticities are more iromogeneous across countries: except fol the UK, the

elasticities of calf herds are aboLrt 0,6 to 0.8 in all countries, while elasticities of adult cattle are abor.rt

0.7 (cf. Table 9.17).

Table 9.16. Elasticities of the net production of beef and veal with respect to the intervention

price

Veal Beef

Inqtucl Long-run Impact Long-run

France

Germany

Italy

United-I(ingdorn

0.96

L00

0.68

1.08

0.1 1

0.70

0.68

t.01

0.61

0.95

0.82

1.79

-0.16

0.42

0.64

1.48

Veal Beef

Intltu cl Long-run Impact Long-mn

France

Germany

Italy

United-Kingdom

0.00

0.00

0.00

0.00

0.58

0.83

0.8l

1.10

0.00

0.00

0.00

0.00

0.67

1.00

0.20

0.30
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Calves Adult cattle

[mpucl Long-rnn Impact Long-run

France

Gerrnany

Italy

United-Kingdom

0.00

0.00

0.00

0.00

0.69

0.83

0.55

0.35

0.00

0.00

0.00

0.00

0.65

0.73

0.75

0.34

'fable 9.17. Elasticities of herds to the intervention price

Finally, it appeals that the intervention price has more signilicant effects on the various endogenous

variables than the nnmber of plemiums granted. For example in France, the long-run elasticity of the

net procluction ol beef to the intervention price is 0.65, while the long-run elasticities of this variable

with lespect to the number ol'male preminms and to the number of suckler cow premiums al'e,

respectively, only 0.4 and 0.12. Similar conclusions can be made for the othel countries, even if in

sonle oases the respective elasticities have very low values.

9.4. Policy simulations

The national models have been used to sinulate two basic policy scenarios. The first one is the

baseline scenario. As this baseline scenario includes the policy changes adopted within the Agenda

2000 relbln, it ailows to analyse tire impacts of this reform on the considered national beef and veal

seÇtors. The seconcl scenario fbcuses on one key instrument of the beef and veal CMO: the headage

payment system. In older to shed some light on the potential impacts of restdctirlg the current

prerlinm scheme (tluorigh a decrease in the valions ceilings curently in force, such as the number of

eligible animals or the intensity ceiling fbr example), this second scenario asslrmes a-20"/u decrease in

the number of plemiums granted to farmers.

9.4.1. The buseline scenurio: Tha intpucts of'the Agenda 2000 reJbrnt

The baseline scenalio relies on the same hypotheses than the one adopted for computing the dynamic

elasticities. I-lence, globally, this scenario consists in the application of the Agenda 2000 hnal

decisions Îi-om 2000 to 2002 and a continuation of this policy afterwards (i.e., untill 2010). For

example, the levels of the unitary preminns decided in the Agenda 2000 refom ale applied fi'om 2000

to 20 l0 since they ale assumed unchanged after the lefonl is implemented. A similal assumption is

adopted legarding the number of plemiums glanted. For each country and each category of animals,

they are assnmed to remain at their 1999 untilthe end of the proiection period (i.e., 2010).

For tlre aggregated fbur countries (which account fbr about 60 fo 65% of the EU15 beef and veal

productiou), this baseline scenario induces filst a significant increase in the beefproduction until 2003,
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tlren a declease r-rntil 2010 (-3.91Zt). These converse rnovements result in a slight increase ovel the l0

years plo.jection horizon (+2.4tt/o). Fol veal production, the baseline scenario leads to a significant

decrease until 2003 (-9.9"1'), ancl tlien a relative stability resulting in a -10.Ju1, decrease ovel the whole

per-iod.

Figure 9.1. The irnpacts of the baseline scenario on beef and veal production at the lbur

countries aggregated level
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The baseline scenario induces clifièrentiated changes in the four considered countdes. For beef, France

and UK experienoe i'ur inclease in production over the projection period. This increase is about -l4oÂ it
France ard +43"1, in the UK (but it concerns a less inporlant quantity). These increases are loughly

oonrpensated by an important declease in Germany (-19.8%). The adjustrnent of veal production over

tlre projection period is negative fbr all courntries, but with different magnitudes: -9.6Vo in Flance, -

2J .5"1, and Germany, and -5.Itil' in Italy (net production of veal is nearly zero in the UK).

9.4.2. Tha rastrictive premium schenrc scenrrio: TIte impucts tf'u -20% decreuse in the number of'

pratniurns gruntctl

The lestliotive preminm scheme scenario rely on the same assumptions than the baseline scenario

except the one lelating to the number of preniums granted. In the baseiine scenario, the numbets of

the valiolrs preminms granted to 1ànlers are assurned to remain unchanged with respect to theil 1999

observecl levels, over the whole projection period. This concems the number of first and second

payurel-lts of the male premium anci the number of annual payments of the suclder cow premium. The

t'estrictive plemium scheme scenario asslunes a -20oÂ decrease in the total number of premiun-is

granted (the number of first and second payments for male animals, and the ntrmber of suckler cow

lrremiturs) during the first year of the simulation period. Note that in this scenario the change in the

uumbel of premiums is maintained all ovel the sinrulation period. National models provide the efïects
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of this policy chirnge on all endr:genous variatrles (cattle, net production, prices). In this palaglaph, we

report and disor-rss the simulatecl eifects on net productions only because they give a synthetic picture

of the overall incluced adjustn-ients within the national supplying beef and veal sectots

Corlputecl dynamic elasticities, palticulaliy of net productions with respect to the number of premiutls

granted, alleady suggested that this policy instrument has a low impact on beef and veal supply in the

foul consiclerecl countries. The simuiation results of the rcstrictive premium scheme scenatio confir'ms

this oonolusion. The efÏects of this scenalio on net ploduction of beef and veal, relative to the baseline

scenario, are reported in table 9. 1 8.

Talrle 9.18. The elTects ol a -20o/o decrease in the number of premiums granted on uet

production of beel'and veal (relative to the baseline scenario)

n.s.: no significant

Simulation results show tirat even a drastic reduction in the number of premiums has nearly no efïect

on tlre net procluction of veal at the aggregate level. The 10"/o declease in the number of prcmiums

induoes a decrease in the net production of beef, but, at the aggregate level, this decrease remains

lelatively limited (-1.5'% until 2003 and -5.3Yo over the whole projection period). The decrease

observed at the aggregate level lesults mainly from slightly more impoftant decreases experienced in

Ffance and Ger"many (-8.3"/o and-9.5'%, respectively), Italy and the UK being nearly no affected by

the policy change.

The policy change that is simrilatecl in this scenario is a cut-off in the numbel of all premiums. Efïècts

are clifÏèr'entiated among countlies, but also ârnong categodes of animals. This last finding indicates

that a change in the awalding of premiums may have more significant consecluence s if it is targeted on

specilic categories oi'animals. I-Iowever, such targeted changes would probably induce cross eflects

alrong categories of animals, such that impacts on targeted categories of animal could be partially

oomlrensated by ef1ècts on other categories of animals.

Finally, one of tl're main linclings o1'the plesent study, either thlough the computation of dynamic

elasticities or through the analysis of the impacts of policy reforn scenarios, is that dircct payment
40t

Net production of veal Net production of beef

2003 2010 2003 2010

France

Genlany

Italy

United-Kingdom

+4.3'.%

+ 10.2'%,

+3.5'%

n.s.

-0.8"1'

+3.0%

+t.B%

n.s.

-r.4%

-4.3%

+0.4%

+0.1%

-8.3%

-9.s%

-0.2%

-t.B%

Total +4.4',% +0.30 -1.s% -5.3Vo



sllch as the beei'pleminm scheme in iblce in the CMO fbr beef and veal are rather decoupled in the

sense tirat they incluce relativeiy lorv efIècts on production.

9.5. Conclusion and policy recommendations

A complete noclel of the beel' ancl veai ploducing sector has been estimated for the fbur major'

proclucing Member States. Each model focnses on the effects of economic and aglicultural policy

variables on beiravionrai and biologicai relationships. Such nodels may be used to make simulations

of policy changes in the beef sector, that is mainly, of changes in direct aids (both unitary premiums

and the numbel ol pr-emiums granted), in miik cprotas, or in the intervention price.

To assess the eflècts of such policy changes, the dynamic elasticities of the main endogenous variables

(cattle, production, and prices) with respect to the policy variables are computed through a simulation

method. They sliow, for example, that the number of prcmiums glanted has no sizeable eflècts on net

plodr-rctions of beel' and veai, br-rt that ef'tects of the intervention price are more significant.

Then, an issne which is addressed here is the assessment of a more restrictive awarding of direct aids

thlough a cut-ofï in the number oi'preminms granted. Simulation results suggest that a change in the

lu,rmber of premir-rms granted cloes not have a sizeable effect on net productions of beef and veal,

although impacts on herds and net productions vary across the vadous categodes of animals and

among countdes. A change in the number of male premiurns has an incidence only on beef production,

not on veal production, but this efïèct is relatively limited.

Responses of tlie main Eulopean ploducing countdes to policy changes are not homogenous. But,

generally and naturally, elïècts obsefved at the aggregate level are close to the ones obserued in

France, which is the lirst producing Member State for both veal and beef.

One of the rlain rcsults that can be drawn on our analysis is that the number of prenrir"rms (that is

essentially the density ceiiir-rgs) is not an eflicient instrument for regLrlating the EU supply of beef and

veal. Therefbre, in order to afTect significantly the beef and veal supply, the number of premiums

should not be used alone, but in coniunction with other policy instrutnents.
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APPENDIX 1

Structure of the nntional motlels

Tl-ie strnctule of tlie French moclel is presented. Some slight difTerences llay occur fol models of other

countries. In tiris case, they are r.nentioned in appendix 3 when presenting the estimation rcsults.

Nanes of'endogenous variables are given in Table 9. 1.

Calves

BICtl , -- t:c, (I-lEIlE Ft + COHE t-t)

CASL ,: c.''1,. BICA ,

CABR,: c:l'.lr, . BICA,

SLCA,- slr,. CASI"

MCAII , : nurl,. CABR I

FCAH ,: CABR ,- MCAH,

XLCA ,: BICA t+ MLCA , - CAHE ,- t.02. SLCA , + CASATT

CtlI'IE ,: CABR,+ CASL , SLCA ,

CtiSA ,: C,rlSL ,- SLCA ,

Bovine l'emale anirnals older thau I year

HEHE , : FCAH ,-1 i hrr,. HEHE ,-t

(SLHE , + XLI{E ,- MLHE , ) :hs:x,. HEHE rl
SLHE , : lt.sl,. ( SLI-LE r + XLHE ,- MLHE ,)

DAIIE,= (l - hrr- hsx,). HEHE,-, Y?*clhrr,.DAHE,-," coHE,_,

S (J H E, = (t - h r r - h s x,). I'IE H E, -, 
t=Y-!:' 

-t s hr r,. s (IHE,-,' COHE,,

SLCO ,: (l - clltrr,).DAHE ,-, + (l-shrr1).SUHE bl

Bovi4e male animals older than I year

MAHE, : f , .MCAH t-t t n'Lrr,(MAHE tt -'YNLMA )

SLMA, : (l - y, ).MCAH,-t * (l ntrr).( MAHE t+ MLCA,-XNLMAt )

SLMA I : SLBU '+ SLST 
'

SLBU, + XNLMA ,: buslx,. MllLIE ,-t

SLST , - ,r'/r/,. IVIAHE Ft

SLBU, : busl,. ( SLBU | +,YNLMA t)
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Net production ol'veal and adult cattle

NPVET:clsttt, .SLCA,

NPIIE ,: husu,,.SLIIE

NPCO ,: cou,sv',.SLCO ,

SDecilication of the kev variables of the model

The various rates

where

NPBU t: buasw;SLBU

NPST t: stctsw,.SLST,

NPAq: NPHEI + NPCOI + NPBUI +NPSTI

,v: { cc,csl,cbr,slr,mul,hrr,hsx,hsl,clhrr,shrr, l, ntrr,buslx,bosl,busl}

', - 
l'' 

-.
'"- I+t.up(-X,.[3) '-'

.y* is the upper limit choosen fory,,

X, is a vector of explanatory variables

lJ is a vector of palaneters,

t, is an error term.

The average slaughter weights

Cult,e"'

I-lei/ër.t

Covts

Bulls

Steers

C(1,\'14)*
('(1.S14' --+t' I+ exp(- X,.13) I

. hu"^vr,*
Ittt.t'tt'=-*t' l+c.tpl-X,13) t

huus'wn
ltllttsl ,=-*t' l+ axfl- X,.13) I

(:t)u,ttl,t'

,çlds r,p+

indexes of producer prices

Culves
rpcct

ipgclp
:x, fi+e

:x, fJ+e,
ipgdp

ipct
Aclttlt cuttle
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APPENDIX 2.

List of the exogentlus variables

iltgclp,

ipJèed,

tap .sltrna I ,

lctlt_s1tntcr2,

tup_bu,

talt .st,

tup .scp,

millç,

intp,

Price index of gross domestic product (1990:100)

Animai f-eed price index

Total amount of the first payment of the special premiurn for male
animals (bulls and steers)

Total amount of the second payment of the special prcmium for male
animals (bulls and steers)

Total armount of the special premium for bulls

Total amount of the special premium for steers

Total amount of suclder cow premiums

Milli quota (assumed equal to the milk collected, before 1984)

Nonrinal intervention price

Each variable "total amount of plemiums" (tcrp_*) is the product of the nunrber of premiums granted

by the unitary level of the plemium.
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APPENDIX 3.

Estimation results

FRANCE
(t-statistics are proviclerl in parenthesis)

Constzint

(
tpc0

ipgclp
)r -r

Table 9.19. Estimation results for the calf model

Table 9.20. Estimation results for heifers for slaughtering and export

X, bsxl
(bsx+:0.3)

Con.ttant 3.745
(2.80)

-0.6 14. 1 0-4

(-i.58)

-0.3 83. I 0-6

(-3.6 1 )

-1.268
(-2.81)

Average slaughter
weight

(cusw*: I 30)

0.519
(0.1 3)

0.036
(1.44)

-2.032
(-2.2e)

0.87

1.r5

, ipcl ,
\ 

' 
)t-t

ntilkl

milltl-1

Iu 1t_s pntu I 
1

CU,tWFt

iplèccl

ipsdp
)r -t

R2

DW

nùlk,

tup_scp,

R2 : 0.40
DtIt = 1.97

Calf crop
(cc':0.7)

Slaughtering
fate

(slr':0.95)

Calves fbr'

slaughter ing
(csl':0.7 5)

Calves for
breeding

(cbr*:0.75)

Male calves
for breeding
(ntaf :0. S 0)

-2.926
(-2.84)

1.794
(s.3 e )

0. 102. l0-3
(3. r7)

0.5Itt
(rs.5)

-0,334. r(16

(-5.e3 )

1.235
(3.72)

-1.594
(-2.14)

1.607
(3.60)

1.039
(20,8)

1.280
(r.04)

-1.083
(-2.84)

0.41410-4
(1.18)

0.538.1O6
(6.41)

0.59

l.4t{

0.65

0.t{ I

0.61

0.91

0.10

1.07

0.46

t.76

I tpct I

l,ps,tt' ),-,
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'fable 9.21. Estirnation results for the rates of cow replacement

X dairy herd
dhrr,

(dhrr.:0.9)

suckler herd
shrr,

(shrr*:0.9
Con:;tunl

rnillc, - milh,_,

DAIIE _ DAIIE,-}

1.7 45
(2s.03)

0.240.1(t4
(r.8e)

2.086
(11.02)

-0.123 .102
(-2.1 r )

R2:0.t7
DW:2.19

R2 : o.t4
Dlï/:1.75

Table 9.22. Estimation results lbr the heif'er and cow average slaughter weights

X Heilèrs
(ltusu;':370)

xt

Constant

coasvtFl

Cows
(coctsw* =3 50)

-8.704
(- r e.38)

0.035
(24.r)

R2:0.96
DW:1.96

Cott,vtttttl

ha:;tv,-1

ip/ëad

iltgdp

-3.126
(-3.35)

0.019
(7.24)

-0.456
(- r.e0)

R2 --0.97
DI,l/:0.80

Table 9.23. trstimation results for the herd of adult males

xt tn rft

y+:o.ss mrr+:l

Coustant

lLtt) SDtn{il,

tttD :;Dttta2,

-3.756
(-1.40)

0.221.1Us
(1.73)

4.584
(r.ee)

0.060
(0.0e)

0.3 I 7.106
(0.5e)

0.404
( r .04)(*)

-l

R2:0.96 DW:2.t4
RMSE:3.23'%
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Table 9.24. Estimation results fbr the rates of slaughtering (plus export for bulls) of adult males

(XNLMÀ, : XLMA,- MLI4A) (uso^ttme XLSTT : MLSTT: 0 :> XNLMA : XLBU, - MLBU)

(SLXMBU.:XNLMA+SLBU)

XLBUT ancl MLBU, ure respectit)eb) exports and imports of bulls,

XLST, nrul MLST, ure respectively eypor\t und imports of'steers

SLXA4BU.: buslx,. (MCAH. 1 + MAHET)

SISI : stsl,. (MAHE,-)

SLBU,:SLM4-SLSTI

XNLMAI: SLXMBU' - SLBU,

Constunt

rap *bu,

Bulls
(bttslx': l.)

1.033
(2.79)

-0.199.10-?
(-0.10)

-1.429
(-s.r9)

BLrlls

(lttttrsr.rt =JtU)

xl

Con.stant

tctp

ipct
ipsdp

xl

Constant

stctsw. .

Steels
(rtsl* =0.9)

1.467
(2.0 r )

-0.227 .10-s

(-7.87)

-0.715
(-1.e4)

xl

st

tpc

ipgrlp

X,

Con:;tant

btrusw,_,

-0.113.rO2
(-3.1 e)

slbu,_,

:0.82 :0.94
Dt4/:0.90 DW:1,52

Table 9.25. Estimation results for the bull and steer average slaughter weights

( iptr"rt \
l'^au ),

-0.687
(-1.74)

0.41() .102
(5.s5)

-0.301

(-4.3s)

Steers

(stusw+ =550)

-0.119
(-1.35)

0.489.10 2

(4.27)

-0.274

(-3.1 3)

R2 --0.96
DW:l.69

R2 :0.96
Dt4/- t.33
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Table 9.26. Estimation results lbr the real indexes of producer prices (national currencies)

Calves Adult cattle

(lonstant

lLezil intelvention price
cxpressed in national

cLll'fency

Ilxcess supply

-0.229
(-0.ee)

0.43 t.103
(5.22)

-0.501 .102
(-4.37)

0.276
(1.62)

0.245.10 l
(2.86)

-0.556.1O:t
(-8. r 6)

R2 :0.88
DW - 1.s6

R2 : 0.98

DW :2.40
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GERMANY

(t-statistics ar-c proviclccl in parcnthesis - lbl nearly all relzrtionships, a dumlry variable equal to I in l99l and zero otherwise

is intt'oclucecl to take into âccollnt the Cerrlan reunification, bnt the correslronding coefficieuts al'e llot reported here)

Table 9.27, Estimation results for the calf model \

. lt)cu(:t,),r
tpg(U)

tup,tcl) |

Constaut

itlèetl

ipgtllt

Avemge slaughter
weight

(casw':130)

-3.9 I 0
(-2.3s)

0.056
(4.es)

-0.194
( -0.5 7)

tu1,t ,spntu l1

(:u.\Vtrl

)r_.t

R2

DW

0.81

1.54

Table 9.28. Estimation results for heifer cattle (hehe,)

LIEI-IE,: rcu'ct . FCAHT-: + hrrr . HEHET l

X, rd/è 1

(rclJb+:0.98)
hrc1

(hrr+:0.4)

Cottstctnl 2.349
( 1e.0)

-0.920
(-8.e1)

1.113
(i 0.4)

-0.267
(-3.25)

(;,m),

(;tr)
I

R2 : o.9z
DW: L5s

d -- o.B2
DW:0.85

Call'crop
(r:t' -0.ii 5)

Slaughtering
rate

(fixed)

Cah,es 1br

siaughtering
(csl':0.2)

Calves for
breedrng
(cbr*:1.)

Male calves
for breeding
(ntat':0.50)

0.336
(2.44)

0.978
(rj.4rJ)

0.7 s11294

().e7)

-0.2411.1o5
(-3.66)

1.853
(25.0)

3.495
(37.e)

-0.6921ï5
(-4.58)

0.917.106
(2.36)

0.9I

|.04

0.39

Ll4

0.21

1.25

0.63

0.90
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Table 9.29, Estimation results for heifers for slaughtering and export

SLHE, + XLHET- MLHET : bsx, . FCAH,-I + fl. HEH&I

1tr bsxl
(bsx+: | .3)

Pt

(p* : 0.4)

Cons'tant -3.955
(- r4.8)

0.969
(3. r 1)

(;tr) 1.405
(7.01)

-t.203
(-5.07)-l

R2 = 0.92
DW : 1.49

RJ : 0.59
Dtlt: l.l4

Table 9.30. Estimation results lbr heif'er slaughtering

SLHE,: hsl,, (SLHE. + XLHET* MLHE)

X, hs l1

(hst+ : t.)

Consttrnt 2.233
(3.62)

(ffi) 0.837
(1.54)-l

R2 : 0.22
DIr: 0.43

Table 9.31. Estirnation results for the rates of cow replacement

X dairy herd
dhrr,

(dhrr*: l.)

suckler herd
shrr,

(shru*:L)
Con:;ttutt

tnillc, - miLh,_,

tTp_scpl

0.873
(25.4)

0.230.10-3
(8.80)

1.006
(6.08)

-0.304.103
(-1.64)

0.381.tO6
(0.14)

R2: 0.24
DW:1.65

R2:0.14
DW:1.7s
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Table 9.32. Estirnation results lbr the heifer and cow average slaughter weights

X,

Constunt

hu,sw, 
1

Heifèrs
(ltusv,'- 300)

-0.683
(-0.33)

0.013
( r.82)

-0.541
(-2.87)

R2 --0.84
DW:2.01

X, Cows
(coasw* =300)

Cor-rstant

cofl.\v), r

-2.383
(-0.62)

0.022
(r.6e)

-0.743
(-3.5 e)(#\ ('urn"r

l'rtn,
R2:0.81
DW:2.32

Table 9.33. Estimation results lbr the herd of adult males

xl Tt

T+ =0.8

tn rrt

mrr+ :0.2

Coustarrt

tLtD sDtnal.

Iult - ,spna2,

0.85 8

(23.8)

0,461.10-6
(2.36)

-0. 178

(-0.80)

0.(r 12.10-5

(2.73)

0.17 5

(1.12)

R2 =0.57
DW:1.56

( iprt \
l*rr, ), ,

R2 =0.78
DI,I/: I .2 I

Table 9.34. Estimation results lbr the rates of slaughtering (plus export for bulls) of adult males

(XNLMA,: XLMA,- MLMA) (ussume XLSTT: MLSTT: 0 :> XNLMA: XLBUT - MLBU)

(SLXMBU,:XNLM4+SLBU)

XLBU, ancl MLBU, ctre respectively exports and imports oJ'bills,

XLSTT uncl MLST, ure respectively exports and imports of'steers

SLXMBU,: buslx,. (MCAH. t + MAHE.)

SISI : stsl, . (MCAH,-I + MAHE.)

sLBUt: SLM{ *SrS4

XNLMA, : SLXMBU, - SLMA + SLSN
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Cotxstut'tl

tup _bu,

X

Cctn.ttunl

buusw,_,

inlëed

ipcdp

BLrlls
(ltuslx' : l.)

0.925
(8.22)

-0.224.rct6
(-r.17)

-0.t79
(-2.48)

Bulls
(buusut':370)

-4.015
(- r .iJ0)

0.021
(3.68)

-0.469
(- r .80)

R2 -0.92
DW=2.06

xt

Constant

tctD st

Steers
(stst*:0.9)

4.855
(4. r 3)

-0,446.1(t4
(-5.48)

-0. I 65.102
(-3.4 1 )

Steers

(stctsu,*:360)

xt

(;tr|
I

slbu t-l

:0.69 :0.64
DW:1.73 DW:0.71

'fable 9.35. Estimation results lbr the bull and steer average slaughter weights

X,

Constant

stasw !,1

0.526
(0.25)

0,806. l 0-2

(1.41)

-0.684
(-2.26)(ffi\

R2:0.58
DW:0.87

'fable 9.36. Estirnation results lbr the real indexes of producer prices (national currencies)

Calves Adult cattle

Clonstant

Real intervention price
cxpressed iu national
0 Lr fren cy

Excess supply

-0.296

(-r.45)

0.1 40.1 02
(e.36)

-0.563.102
(-r.83)

0.070
(0.38)

0.1 10.10-2

(3.58)

-0.219.103
(-3.54)

P 0.3 8

(1.41)
0.92

(r 0.8)

R2 : 0.92
DIï/ : t.71

Rt : o.9g
DW :2.32
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ITALY

(t-stiLtistics arc provitlerl in parenthesis )

Collstzrnt

Table 9.37. Estimation results for the calf model

Table 9.38. Estimation results for heifer cattle (hehe,)

I1 EHE, : relJb, . FCAHLT + hrr, . HEHE,-I

xt

I t)ca(.t , ),-r
tpgd p

, iltc'l,
(:-----;- // -rtpgdp

lult-s1.It'ttt l,

ht1
(ht't' :U.5)

Average slaughter
weight

(cctsw*:150)

4.1 86
(6.70)

- I .689
(-2.e7)

0.41

2.2'7

iilëecl

iltgtllt

R2

DW

)/ I

rdfc 1

(rdlc = t)

Conslant

(*)

-1.220

(-0.8s)
3.414

(2.63)

0.662
(4.38)

0.213
(0.e5)

t-l

R2 : 0.37
DW : 1.15

R2 :0.16
DW:2.67

Calf clop
(cc' :0.7)

Calves tbr
slaughtering
(csl' :0.7)

Slaughtering
Iate

(slr.:0.95)

Male calves
for breeding
(maf :o.st)

Calves for
breeding
(cbr*: L)

2.090
(3.ee)

0.151 .10 
7

(1.55)

1.642
(1.r8)

-5.360
(-1.e4)

4.913
(3.15)

2.654
( r.70)

3.15
(r.02)

-4.311
(-2.4t)

t.4t2
(12.4)

-0.394.1(I'r
(-1.87)

0.486
(0.61)

3.250
(2.06)

-2.184
(-2.42)

0.60

1.28

0.37

1.03

0.35

1.29

0.18

0.79

0.59

1.59
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't'able 9.39. Estirnation results for heifer slaughtering (s/fte)

SLHE,: (1 - rclfè) . FCAH, | +6t HEHEGT + MLHfl

(all hei/ër itnports ure u:;sunted to be slaughtered the same year, and XLHE, : 0)

ô
(6':0.5)

Cr,tnslunt 2.419
(2.83)

-0.200.10-i
(-4.13)

-1.036
(-2.21)

tup *scp t

: 0.58
DW: t.83

Table 9.40. Estimation results for the rates of cow replacement

X,

('r"\
liÆlp ),-,

DAHET = (t - hrr - 6,). nrttn,-,.2jY--1-' + dhrr,.DAHq-l'-' coHE, ,

s(JHEt = (t - hrr - 6,). nanz,-,.t=YÏ-trt + shrr,.s(JHEt-l, , 
COHE,_I

X, dairy herd

(dhrr)
(dhrrt:0.9)

suckler herd

(shrr)
(shrr*:0.9)

Con"'tctnt 2.039
(27.8)

1 .171
(3.43)

0.732
(2.7s)

I DCO( ). ,'ipgtlp"-'

millc, - ntilk,-, 0.152.10-3

(0.e3)

Ï:-ï::
DW :0.55 DW : 1.65

SLCO ,: (l - dhrr,).DAHE ,, + (1-shrr).SUHE Fl
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Table 9.41. Estirnation results lbr the heit'er and cow average slaughter weights

X,

Con"'tant

hasw,_,

Heifèrs
(husv,*:270)

xt

Constant

coctsw t*l

coctsw F2

Cows
(coasvt*:270)

1.441
(0.48)

0.013
(i.28)

-0.194J02
(-1.43)

-0.312
(-2.27)

R2:0.46
DW:t.6 t

-1.434
(- r.70)

0.01 8

(s.62)

(#) (ffi)
-0.571

(-s.62)

R2:0.93
DW:t.t5

Table 9.42. Ilstimation results for the herd of adult males

MAHE. : ttn't(tt. (MCAH,4 + MNLBUT) + mrrt. MAHET-t

(MNLBU. : MLBUT - XLBU,) fttssume XLBU,:0 and XLSTT : MLSTT : 0)

XLBU, md MLBU, ere respectively exports and imports of bulls,

XLST, unel MLST, ure respectivellt evpor|t and imports o/'steers

xl Vl1l(l 1 tlxrrt
(vmct+ :0.6) (mrr+ :0. 5)

Constant 0.216
(4.2e)

lup -spnxult 
0.202.10

(r.7s)

tult _.tpntul ,

tttn sonru2.
I

- r .960
(-5.35)

0.678.10-8
(2.4e)

0.529
(2.4s)

R2:0.26
DW:1.1 5

-F

(#h),
R2 --0,20
DW=0.62
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T:rble 9.43. Estirnation results for the bull slaughterings (slbu)

SLBU,: busl,. (MCAHL:+ MAHEr.t + MNLBU)

xl busll
(bust+:0.8)

Corrstant 2.186
(3e.e)

-0.263. 1 08
(-1.83)

R2:0.29
DW:0.98

SLMAT: (1- t,mu,) (MCAH,-1 + MNLBU) + (l - mrr) . MAHE.I

Slaugltterings ol .steers : SLSTT : SLMAT - SLBUI

Table 9,44. Estimation results lbr the bull and steer average slaughter weights

tap bu

X, Bulls
(buusu,+ :3 5 0)

xl

Constant

.stctsw
I-l

Steers

(stctsu,+:350)

Con.çtctnî

bttctsw ,_,

-0.81 1

( -0.76)

0.01 r

(3.67)

-0.61 3

(-4. r3 )

0.238
(0.20)

0 .446.102
(1.t2)

-0.040
(-0.33)

( iptr*t\
l rrr, )

( iplaua \
l,pc,tt' ),

=0.92 :0.09
DI4/= 1.04 DW:1.66

-Lable 9.45. Estirnation results lbr the real indexes of producer prices (national currencies)

Calves Adult cattle

(lonstant

Il.cal interventi on price
cxpt'essed iu natioual
cufrellcy

Ilxcess supply

0.261
(r.56)

0. I 23.1 05
(4.88)

-0.274.rc4
(,0.03)

0.043
(0. i e)

0.1 37.1 0 
5

(2.85)

-0.529.10.3
(-2.56)

0.09
(0.26)

0.83
(13.0)

R2 = 0.79

DW :1,91
R2 : 0.98

DW :2.28

t')
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, iltc'tt ,(- // I

t pgLlp

UNITED-KTNGDOM

(t-statistics ale proviclecl in palenthesis)

Clonstant

Table 9.46. Estimation results for the calf model

Table 9.47. Estirnation results for heil'er cattle (lrehe,)

hrrl
(hrr+:0.45)

C0nstent -0.449
(-1.e4)

1.228
(6.34)

R2 : 0.63
DLI. = 1.93

Average slaughter'
weight

(casw*:60)

-4.985
(-2.96)

0.058
(4.3e)

0.232)0-3
(1.e3)

ipc/

ipgtlp

i/lëetl
ipSidp

)r -r

tup,:;1tntu l,

)r -t

('tl,\ 11)t I

ntil k1

R2

DW

0.60

2.06

X,

( iprr \
l'Ps'h ),-,

Call'crop

(r:t:':0.(t) slaughtering
(c.tl':0. I 5)

Slar"rghtering
fate

(slr':1,)

Calves fbr' Calves for
breeding
(cbr' : I )

Male calves
for breeding
(maf :o.s t)

t.278
(5.12)

0.470
(2.s7)

-0.66 7

(-2.e1)

-0.1 95. I 04
(-4..1e )

-1.751
(-4.53)

-0.585
(- r .73)

2.8 89
(6.65)

2.047
(i 1.7)

3.141
(23.2)

0.986.1 05
(2.8 r )

-0.657.1O5
(-3.4e)

0.22

0.63

0.34

0.84

0.34

0.50

0.45

0.41

0.73

1.17
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Table 9.48, Estimation results for heifer slaughtering (slhe)

SLHET : ô, .( LIEHE,-, + MLHET - XLHE)

xl ô

6:o.s)
Constant

millc,-millc,-1

( iprr \
lù,s,tP ), ,

2.862
(8.0e)

-0.351.10-3

(-2.22)

-t.446
(-4.es)

R2 : 0.63
DW:1.9t

ï'nble 9.49. Bstirnation results for the rates of cow replacement

DAHET = (t - hrr - 6,) nnun,,. !!!:' + cthrq.DAHEt-l' coH\_l

suHE, = (t- hrr -6,). unttn,-, t=Y-Ï=':t 
* shr4.sunq-l' coHE 

I

X, dairy herd

(dhrr)
(dhrr.:0.9)

suckler herd
(shrr)

(shrr*:0.9)
Con"'tqnt

millc, - ntillc,_,

Dtll-lll - l)tlllEr t-l

2.245
(30.7)

0.1 20.1 0 
3

(0.70)

2.509
(1 r.e)

R2 : 0.02
DW:2.17

-0.548.10 2

(-2.37)

R2 : o.2o
DW:1.37

SLCO ,: (l - dhrr,).DAHE ,.' * (1-shrr).SUHE Lt
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Table 9.50. Estimation results lbr the heif'er and cow average slaughter weights

X

Constuttt

Itusw .

Constant

cousw t_l

-5.320
(-2.1e)

0.032
(3.77)

-0.466
(-1.22)

R2:0.51
DI,l/:2.43

i p/'ee tl

ipgclp (ffi)

Heife ls
(h a,svt''= 280)

-1.289
(-3.41)

0.041

(5.e3)

-0 381

(-r.03)

R2:0.91
DW:0.90

X, Cows
' çcottsu,':290)

Table 9.51, Bstimation results lbr the herd of adult males

MAHE, : )'t . MCAHt.t * mrrt.( MAHET t - XNLMA)

XLMA,: XLBUI + XLSTI

I/ILMA.: MLBUT + MLSTT

(XNLMA,: XLMA,- MLMA) (us.sume XLBUT:0 and XLSTT: MLST: 0 :> XNLMAT: - MLBU,)

XLBUT untl tl4LBU, are resltectively exports crnd imports o/ bulls,

XLSTT cuul MLST, ure respectiveLy exports und imports of'steers

xt v
rf :0 9)

nlrr I
(ntrr*:0.4)

Cor-rstant 0.346
(1.0)

0.91 6

(3.21)

R2:0.46
DW:0.78

0.122
(0.63)

U.JÔO

(2.28)

R2:0.20
DI4/:1.63

(#h),
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Table 9.52. Bstimation results for the bull slaughterings (s/srr)

xt .slst1/ (ntccthl-1 + muhett - xnlma.)
(sts l*:0.71

Constant 0.784
(17.0)

-0.929.10s
(-5.05)

R2:0.60
DW:0.79

SLMA,: (l- vmu,) . (MCAH. t + MNLBU) + (I - mrr) . MAIIE, l

:> Sluughterings ol bulls : SLBUT : SLMA - SLST

'Iable 9.53. Estimation results fbr the bull and steer average slaughter weights

X, Bulls xl Steers

(lntustt,+ :3 50) (stasw*:350)

Con.stcrnt

lup .tt

bttusw

-2.718
(-3.20)

0.016
(s.80)

-0.324

(-2.81)

=0.69

Constant

stasw Fl

-5.602
(-14.2)

0.025
(re.r)

t-l

(#\
:0.94

DIry= t.98 DW= 1.24

Table 9.54. Estimation results tbr the real indexes of producer prices (national currencies)

Calves Adult cattle

Clonstant -0.369
(-3.07)

0.520.102
(12.8)

l{eal intelvention price
explessed in national
cufrellcy

llxcess sr-rpply

R

-0.015
(-0.04)

0.388.1O2
(2.84)

-0.01 3

(-0.40)
-0.293.1Ol

(- I .8s)

D 0.44
(2.28)

0.50
(3.78)

À2 :0.51
DW :1.28

R2 : 0.96
DW :2.19
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