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The modelling of meat consumption in Slovakia
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national food spending (accounting for more than 20% of national food expenditure), but also
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the most consummated sorts of meat in Slovakia - beef, pork and poultry. According to panel
data available, the model was estimated as a fixed-effects model. Data were obtained from the
Household Budget Survey of the Slovak Statistical Office.
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INTRODUCTION

This paper focuses on the impact factors that the consumers’
meat demand. A common procedure in empirical demand anal-
ysis is to estimate a system of demand equations.

Recently, the average meat consumption undergoes signifi-
cant changes. In the consumer food demand patterns, meat has
an outstanding position. The research interest has stemmed not
only from the fact that meat constitutes a major item in the na-
tional food spending (accounting for more than 20%), but also
from a series of significant developments in the meat industry
due to changing dietary patterns and health awareness.

METHODS AND CONDITIONS

Data

Analysis of individual meat sorts’ consumption in Slovakia was
based on documents of Statistical Office of the Slovak Republic,
Ministry of Agriculture, Ministry of Economy, Research Institute
of Agricultural and Food Economics as well as on documents of
the EU and FAO.

A set of panel data was used for model estimation. The data
set covers the most popular sorts of meat in Slovakia - beef,
pork and poultry. The Household Budget Survey of the Slovak
Statistical Office was used for the period 1993-2003. Because
the survey methodology changed in 2004, we employed a time
series of the years 1993 till 2003 in pursuit of data consistence.
The data include yearly observations of beef, pork and poultry
consumption, average annual consumer prices of beef, pork and
poultry meat and net income per capita.

Methodology

In the estimation process, the fixed effect specification of the
panel data is used. Fixed effect specification is preferred in case
of omitted variable problems in the regressions, by means of cap-

turing idiosyncratic factors that might have affected the demand
and meat consumption. The White period robust coefficient var-
iance estimator was applied to accommodate the arbitrary serial
correlation and time-varying variances in the disturbances.

The fixed effect model assumes that individual specific time
invariant effects should be treated as an intercept term of the re-
gression. This presents opportunities for a number of transfor-
mations of the data, which eliminate this effect. Essentially, any
transformation that rids the model of the fixed effect produces a
fixed effect estimator (Baltagi, 2001).

By far the most extensively discussed and used estimator of
fixed effects is the least squares dummy variable estimator, also
referred to as the within estimator (Greene, 2000; Hsiao, 1986).

The fixed effects estimation method is regarded as ridden
with problems in the literature. The least squares dummy vari-
able approach has been widely criticized. Less importantly, the
LSDV approach presents a loss in the degrees of freedom due to
the large number of parameters being estimated, which may or
may not be a problem in practice, depending on the number of
observations available (Wooldridge, 2002).

More importantly, the fixed effects approach rids the regression
of all fixed effects, regardless of whether they are contained as unob-
servable within the intercept term or as observable in the matrix of
regressors. Thus, the effects of individual specific regressors, such as
sex or place of birth, on the dependent variable cannot be estimated
under the approach of fixed effects (Baltagi,2001).

The dependent variable has been chosen to represent per
capita consumption of beef, pork and poultry meat. The coeffi-
cients are estimated by the OLS method.

The meat demand equation was specified as follows:

In(Y)=8,+B,xIn(P)+pxIn(P,)+p,xIn(P,)+
B, xIn(D) +B,x (t) +B,x(d)+Ine

(for symbols, see Table 1).
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Table 1. Variables used in the econometric model

Variable | Explanation
Y, \per capita meat consumption for i (I = beef, pork, poultry)
Py real price of beef meat (Sk/kg)
Poc real price of pork meat (Sk/kg)
P real price of poultry meat (Sk/kg)
| real income per capita
t trend
d a dummy variable that measures the impact of BSE. The variable takes the value 1 if the BSE was

v observed in the Slovak Republic and 0 otherwise.

Table 2. Per capita average meat consumption in kg

Year | Beef Pork | Poultry
1993 14.9 36.2 11.8
1994 13.7 36.4 11.9
1995 11.8 36.8 134
1996 11.6 37.3 144
1997 11.7 37.2 15.5
1998 114 36.9 16.0
1999 10.2 359 174
2000 9.1 33.1 17.1
2001 6.9 31.8 18.5
2002 6.7 31.3 18.5
2003 6.8 32.3 20.7
2004 6.2 31.9 20.4
2005 6.3 29.8 203
2006 6.3 29.0 20.4
RESULTS AND DISCUSSION

Recent years have witnessed structural changes in the demand
for meat products, especially beef. The declining per capita
consumption of red meat and the increasing consumption of
pork and poultry meat reflect consumer preferences not only in
Slovakia. The course of average meat consumption in Slovakia is
presented in Table 2.

The average consumption of beef meat per year during
1993-2005 in Slovakia was 52 549 tons. In the analysed period,
the average beef meat consumption decreased by 45 540 tons
(57%). A considerable effect on this fact has the occurrence of
BSE disease in Europe and later in Slovakia.

Slovakia counts among states with predominant pork meat
consumption. Pork meat presents a considerable proportion in
meat consumption per inhabitant and per year (51.1% in 2005).
Pork meat consumption started to decrease moderately in the
recent period.

During the analysed period, poultry meat consumption in-
creased by 45 366 tons. Poultry meat consumption has a long in-
creasing course, but it still didn’t reach the level of average con-
sumption in the E-15. We suppose that the annual rise of poultry
meat consumption in Slovakia will continue.

Another issue solved in the present research is demand
modelling. A simple linear demand model was applied. Most of
the estimated coeflicients are significant.

The significant variables that affect beef meat consumption
are beef meat price, pork meat price, income, trend and occur-
rence of BSE disease. Beef meat demand is inelastic with respect
to its price. As expected, pork meat is a substitute for beef meat.
According to our results, the price of poultry meat has no effect
on beef consumption. Based on the income elasticity coefficient,
beef meat is a normal commodity for an average household in
Slovakia.
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Figure. Comparison of average meat consumption in Slovakia
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Table 3. Estimation results. Dependent variable /n (V)

| Beef | Pork | Poultry
CONSTANT 197.9543%** 224283 -34.3893*
In(Py) -0.4707%** 0.3385***  0.1508***
In(P,) 0.7886*** -0.9778*** 0.0793
In(P,) 0.0324 0.0937 —-1.0038***
In (1) 0.8919*** 0.3823 0.7106***
d, -0.1037*** -0.0109 0.0161
d, -0.3581*** 0.0326 0.0863***
Adjusted R-squared 0.9018 0.8706 0.9561

*Significantata=0.1.
** Significant at a = 0.05.
*** Significant at a=0.01.

During the analysed period, beef meat demand declined by
10% yearly. This trend was caused by a change in consumers’
preferences in favour of pork meat. Occurrence of BSE disease
also significantly contributed to a decrease in beef consumption.
Beef meat consumption dropped by more than 30% as a result
of BSE.

Pork meat demand is price-inelastic with respect to home
price. Pork demand is income-inelastic which means that in-
come grows faster than does pork meat consumption.

For poultry meat demand, significant variables are poultry
meat price, beef meat price, income, and occurrence of BSE dis-
ease. Poultry demand is price-elastic with respect to its price.
Poultry meat is substituted with beef meat. Poultry meat de-
mand is income-elastic.

Due to BSE occurrence, poultry meat consumption in-
creased by around 9%. Consumers substituted beef meat mainly
with poultry meat as a result of BSE. The impact of BSE on pork
meat demand is insignificant.

CONCLUSIONS

This paper has used the method of fixed effects for the model-
ling of meat demand in Slovakia.

According to research results, the most popular meat in
Slovakia is pork. Beef consumption in the recent period has de-
clined in spite of the increasing poultry meat demand. BSE dis-
ease in Europe and later in Slovakia, as well as changed prefer-
ences have made a significant contribution to this fact.

Estimation outcomes indicate a significant influence on beef
meat consumption of beef meat price, pork meat price, income,
trend and occurrence of BSE disease. The significant variables that
affect pork consumption are pork and beef meat prices. For poul-
try meat demand, significant variables are poultry meat price, beef
meat price, income and the occurrence of BSE disease.
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Daniela Kunova, Peter Bielik
MESOS VARTOJIMO SLOVAKIJOJE MODELIAVIMAS

Santrauka
Straipsnyje analizuojamas meésos suvartojimas Slovakijoje. Atlikti §j
mokslinj tyrima paskatino tai, kad $alyje mésos suvartojimas sudaro
svarbig i$laidy maistui dalj (daugiau kaip 20% visy $alies i$laidy mais-
tui); be to, dél gyventojy susirtipinimo sveika mityba ir poky¢iy mity-
bos struktiroje Zenkliai pasikeité situacija mésos pramonéje. Modelio
apskai¢iavimui buvo naudota informacija apie labiausiai vartojamas
mésos rasis Slovakijoje — jautieng, kiaulieng ir paukstieng. Remiantis
turimais duomenimis buvo apskaiciuotas fiksuoto efekto modelis. Be
to, atliekant tyrima buvo remtasi Slovakijos statistikos departamento
namy tkiy biudzeto apZvalgos rezultatais.

RaktazodZiai: ekonometrinis modeliavimas, fiksuoto efekto meto-
das, jautiena, kiauliena, mésos paklausa, paukstiena

Hanena Kynosa, Ilerep buemnx

MOJEINPOBAHUE IIOTPEB/IEHN MSCA B
CIIOBAKII

Peswome
B crarpe aHammsupyercs notpebnenne Msaca B CnoBakyu. Crumynom
MPOBEfIeHNS HAYYHOTO VICCTIEOBAHNA TIOCTY)XIIO TO 00CTOATENBCTBO,
4TO MOTpeb/IeH e MACA COCTABIACT BXKHYIO CTATbI0 PACXOJIOB Ha IINTa-
Hye y HaceneHus (6omee 20% Bcex pacxopio Ha muranue). Kpome Toro,
U3-3a B pe3y/bTare 03a004eHHOCTH HACeNEeHNA BOPOCAMI 3[J0POBOTO
MUTAHNA U, COOTBETCTBEHHO, M3MEHEHNIT B CTPYKTYpe MUTAHUA Pe3KO
M3MEHWIACh CUTYaLVA B MACHOI IIPOMBIIIIEHHOCTH. [Ipy cospammu Mo-
JIe/IV MICTIONb30BaHa MHGOPMAIINs 0 IIMPOKO HOTPeO/IsIeMbIX BUIAX MsICA
B ClloBaKuu — roBAVIHE, CBUHMHE ¥ NTHYbero Msca. Ha ocHoBe nmero-
IIVIXCS IAHHBIX paccumTaHa Mofienb dukcnpoBanHoro addekra. Tarke
6b11H 06006111EHBI NTOTY 0030POB OI0/PKETOB JOMAIIHIX XO3SIICTB, IIpe-
nocraBneHHbIX CraTncTndeckuM fenapramMenToM ClIoBaKmi.
KnrouyeBsle coBa: roBsiinHa, MeTof ,,GUKCUPOBaHHOTO 3 dexra’,
ITINYbe MSCO, CBUHIHA, CIIPOC HA MSICO, 9KOHOMETPIIECKOE MOJENN-
poBaHue





