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SUMMARY

This empirical analysis revolves around the issue of deriving the underlying trends in the demand for beef, pork and poultry meats for years
2007, 2010 and 2012, respectively. Our research rests upon the presumption of Engel law which postulates the dependence of food demand
given the income available, by holding the condition of ‘ceteris paribus’ valid. Econometric modelling results provide the estimates of meat in-
come elasticities of demand. Their values range between 0.1 and 0.5, thus indicating that the demand for meat in Slovenia is income inelastic.

Beef, pork and poultry meats have the characteristics of normal market goods for the whole period under the scrutiny here.
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INTRODUCTION
Estimating the food demand is not a particularly novel
research challenge, however there are not that many
food demand studies in ex-transitional economies such
in Slovenian. Most studies about analyzing food de-
mand in Slovenia were done before 2000 (Turk, 1997; Er-
javec and Turk, 1997; Turk and Erjavec, 1998). Analyzing
results of demand allows us deriving income and price
elasticities of food, which generally represent coherent
empirical tools for agricultural policy decision making
(according to Erjavec and Turk, 1998; Regorsek, 2005).
For calculating individual coefficients of income ela-
sticity demand we need to develop econometric mo-
del. Econometric modelling approach is undoubtedly a

useful methodology to analyse food sector issues. One
of the earliest models in this respect has been develo-
ped by Nose (1988). In analysing the Slovene food de-
mand time series data were used over the period of 21
years. Further econometric models have been develo-
ped between 1990 and 2000. Slovenian experts (Erja-
vec and Turk, 1998) were also included in developing
AIDS model (Almost Ideal Demand System) which is
recommended as a vehicle for testing, extending, and
improving conventional demand analysis (according to
Deaton and Muellbauer, 1980). One of the most recent
econometric models in Slovene food sector have been
developed by Hari (2012), Turk et al. (2013) and PriSenk
(2015).
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In line with some relevant literature review (e.g. Gu-
jarati, 1995) we envisage that econometric modelling
approach could be useful way to estimate the demand
for beef, pork, and poultry in Slovenia. The aim of this
paper is to develop the statistically valid econometric
function for analyzing and estimating the demand
for beef, pork and poultry. We assume that coefficient
values of expenditure/income elasticities will range
between 0,1 and 1, which would have meant that the
demand for meat in Slovenia is income inelastic.

MATERIAL AND METHODS

Input data collection

The time series data for the years 2007, 2010 and 2012,
respectively have been collected from the Slovenian
statistical office (SURS, 2014). The results of available
questionnaires stem from data compilation regarding
the individual household income data sets in Slovenia.
The years of data collection refer to the time period be-
fore and after the financial crisis. To obtain expenditu-
re/ income elasticities of demand, three different input
data were collected: i) expenditure on the purchase of
certain types of meat, ii) income per household and iii)
household size. Data were collected from 1414 hou-
seholds, which means that 33936 individual statistical
pieces of information have been compiled altogether
in total.

Model specification

To estimate expenditure/income demand elasticities,
four main econometric models have been specified
and tested by applying four different functional forms
(linear [1], logarithmic [2], linear-logarithmic [3] and lo-
garithmic-linear [4]). Specified regression models were
used in all three years (2007, 2010 and 2012), which
means 4 types of regressions on 3 types of meat for
3 yearshave been developed and estimated by using
EViews 7 econometric package.

EXPyeet pork, poultry = PB1+Ba INC, + ug [1
I”EXPbeet pork, poultry = /nﬂ; + ﬂz /nINCn + Uy [2]
EXPyeet pork, poultry =B+ B InINC, + uy [3]
INEXPeet pork, pouttry =B1 + By INC, + [4]
Where:

EXPpeet pork, poultry - household expenditure for beef, pork
and poultry for n-year

B;- constant

B,- parameter estimate

INC,- household income in the n-year

ug- random residual
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Model evaluation

Econometric results derived have been further evalua-
ted given economig, statistical and econometric criteria.
Econometric and statistical tests can be gleaned from
Table 1, which is structured into two relevant parts.

Table 1. Evaluation tests for estimating econometric regression models
(according to Turk et al., 2013; Pridenk, 2015).

Purpose of thetest ~ Name of the test Acronym

Statistical evaluation tests - part 1

Std. Error (S.E.) of

Optimal values

Low values which are

Statistical significance Standard error ) . inversely proportional
regression coefficient .
with t- test values
Gossett t - test T-test Near 2
Low values of S.E.
The explanatory ) )
. Standard error of . which areinversely
power of econometric . S.E. of regression . .
. regression proportional with t-
regression models
test values
Multiple determination 2
coefficient R-Squared (R%) Near 1
HIEEY .mul't [if3 Adjusted R-Squared
determination () Near 1
coefficient adj

Econometric evaluation tests — part 2
Durbin-Watson test DW test 1.8-22
Gossett t - test T-test ~2
Regression between
two variables

Autocorrelation
Heteroscedasticity

Multicollinearity

RESULTS AND DISCUSSION

After estimating the models the most appropriate mo-
del has been selected for particular type of meat, and for
each year. This would in turn imply that models selected
did not suffer from perfect multicollinearity, there was
no high degree of heteroscedasticity and no autocorre-
lation to be traced. Twelve econometric models alto-
gether were used here to derive elasticity estimates.

Selected econometric models for pork

The estimated models for individual years (2007, 2010 and
2012, respectively) with statistical and econometric tests
values for pork (fresh or frozen) are presented in Table 2.

Table 2. Selected econometric models for pork

Values of econometric
and statistical tests*

DW.=2.04

Models with Values of Std. errors and T-stat tests Equation No.

INEXP 0007 = 5.0472 +0.04447 (INCy57) L Sy
Std. Error (0.4257) (0.3089)
T-stat (prob) (0.0000) (0.3089)
INEXPg200= 304.929 + 0.0018 (NG g W=7
F-stat =3.8513 (0,05)
Std. Error (23.864) (0.0009)
T-stat (prob) (0.0000) (0.0499)
IEXP, o012 = 36856 +0.1813 (NCp1) g =1
pork2012 2012 F-stat = 24.509 (0,000)
Std. Error (0.3635) (0.0036)
T-stat (prob) (0.0000) (0.0000)

Note: *Coefficient of determination (R2) not shown here due to its relative low value which is not
important in studies dealing with similar research topics as stated by Gujarati (1995) and shown
by Turk (1997).



Selected econometric models for beef

The most appropriate models for the years 2007 and
2010 proved to be logarithmic models [8] and [9], while
for the 2012 [10] the most suitable model is linear regre-
ssion model (Table 3).

Table 3. Selected econometric models for beef

Values of econometric
and statistical tests*

DW.=2.02

Models with Values of Std. errors and T-stat tests Equation No.

INEXPyeeyg07 = 3.07594 + 0.2379 (INCypp7) 8] Fstat = 45,008 (0.000)
Std. Error (0.3466) (0.0355)
T-stat (prob) (0.0000) (0.0000)
I _ DW.=2.01
INEXPyeera010 = 250.5703 +0.002584 (INC59;,) [9] Fstat—13.9511 (0.0002)
Std. Error (18.3171) (0.0007)
T-stat (prob) (0.0000) (0.0002)
| _ DW.=2.04
INEXPbeerz01, = 310.6883 + 0.02374 (INC5;,) [10] Festat1.4724 (0.308)
Std. Error (24.178) (0.00082)
T-stat (prob) (0.0000) (0.0040)

Note: *Coefficient of determination (R2) not shown here due to its relative low value which is not
important in studies dealing with similar research topics as stated by Gujarati (1995) and shown
by Turk (1997).

Selected econometric models for poultry
Logarithmic models clearly bring about most convin-
cing result estimates given the statistical and econome-
tric validation criteria (Table 4).

Table 4. Selected econometric models for poultry

Values of econometric
and statistical tests*

DW.=1.80

Models with Values of Std. errors and T-stat tests Equation No.

INEXPo11y2007 = 1.1793 + 0.3264 (INCy057) M e 57 3110000
Std. Error (0.3770) (0.0432)
T-stat (prob) (0.0018) (0.0000)
INEXPy141y2010= 3.1662 + 0.1979 (INCy000) [12] %}zr :223 973210000
Std. Error (0.3126) (0.0316)
T-stat (prob) (0.0000) (0.0000)
InEXP, =3.2307+0.19817 (INCyy;,) [13] =iy
polutry2012 212 F-stat = 54.3901 (0.000)
Std. Error (0.2681) (0.0268)
T-stat (prob) (0.0000) (0.0000)

Note: *Coefficient of determination (R2) not shown here due to its relative low value which is not
important in studies dealing with similar research topics as stated by Gujarati (1995) and shown
by Turk (1997).

After the model evaluation processes income elasti-
city demand or expenditure for all econometric models
(for [5] to [13] equation) were calculated from equations
in Table 5. On the one hand, the coefficients for income
elasticity of expenditures are increasing during the ob-
served period which means that demand for pork meat
becomes more sensitive to the income changes. On the
other hand, the expenditure elasticities coefficients for
beef and poultry meat are not within the expected ran-
ge and tend to decrease from 2007 to 2012. An increa-
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se in income for 2% in 2012 means that expenditure for
beef meat will rise by 0.32%, while in 2010 the income
increase for 2% means that expenditure for beef meat
will enhance by 0.48%. The inelastic demand can also be
observed for poultry meat (Table 6).

Table 5. Equations for elasticity calculation

Type of regression FORM Equation elasticity
Linear y=a+bix b1*(x/y’)
Logarithmic Iny=a+bllnx b1
Logarithmic-Linear Iny=a+bix b1*”
Linear-Logarithmic y=a+blnx b1*(1/y")
Reciprocal y=a+bi(1/x) -b1¥(1/xy)

Note: x'y’- mean values

Table 6. Calculated expenditure elasticity coefficients for selected
econometric models

Expenditure elasticity

Selected econometric model Year  Typeof meat

coefficient

L0G 0.04 2007

LIN 0.12 2010 Pork
10G 0.18 2012

L0G 0.24 2007

L0G 0.20 2010 Beef
LIN 0.16 2012

106 033 2007

106 0.20 2010 Poultry
106 0.20 2012

CONCLUSIONS

The value of the determination coefficient is very low,
but this does not affect the final selection of regressi-
on model, since other statistical tests are very favou-
rable. The values of calculated expenditure elasticity
coefficients range between 0.1 and 0.5, which means
the analyzed type of meats have the features of normal
goods. This relatively finding is in congruity with some
similar studies, while some statistical and econometric
outcomes corroborate with the empirical results previo-
usly obtained (Nose, 1988; Turk, 1997). Results indicate
the inelastic to income changes for all types of meat in
Slovenia. The pork, beef and poultry meats found to be
normal goods in Slovenia and consumers are obviously
reluctant to alter their meat consumption habits given
their income changes (salary increases). Empirical re-
sults derived here also show that recent financial crisis
has not carried any significant corresponding impacts
pertaining to the meat consumption patterns exhibited
by Slovene consumers.
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I
IN MEMORIAM

prof. dr. sc. Branimir Cavlek
1929. - 2016.

Branimir Cavlek, kemicar i biotehnolog, roden u Zagre-
bu 1929. godine, umro u Zagrebu 26.08.2016. godine, u
87 godini Zivota. Maturirao je u Zagrebu 1949. godine, a
diplomirao je 1955. godine na Tehnickom fakultetu, gdje
je pri Biotehnoloskom odjelu 1964. godine doktorirao na
temu ,Faktori koji utieCu na mehanizam nastanka poZzelj-
nih i nepozeljnih pigmenata mesa’.

Svoju znanstvenu karijeru poceo je kao asistent 1958. go-
dine, zatim je 1966. godine postao docentom, 1972. go-
dine izvanredni profesor i 1978. godine je postao redoviti
profesor na kolegiju Tehnologija mesa i ribe Biotehnolos-
kog odjela Tehnoloskog fakulteta u Zagrebu (od 1980. go-
dine Prehrambeno - biotehnoloski fakultet).

Bio je dugogodisnji predstojnik Zavoda za prehrambeno -
tehnolosko inZenjerstvo i procelnik Laboratorija za tehno-
logiju mesa i ribe sve do odlaska u mirovinu 1999. godine.
Vise godina obnasao je i funkciju voditelja poslijediplom-
skog studija Prehrambena tehnologija. Bio je nositelj pred-
meta ,Tehnologija mesa i ribe” na dodiplomskom studiju
te nositelj predmeta ,Dostignuéa u tehnologiji mesa” i, Do-
stignuca u tehnologiji ribe” na poslijediplomskom studiju
Prehrambena tehnologija, gdje je i sudjelovao u nastavi na
predmetu ,Znanost o hrani’.

Usavrsavao se na Institutu za tehnologiju mesa u Beogra-
du 1958. godine, a od 1959. godine vise puta je bio na stu-
dijskim boravcima u inozemstvu.

Tijekom gotovo citave znanstvene karijere bavio se pre-
hrambeno - tehnoloskim inZenjerstvom, a osobito tehno-
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logijom mesairibe.

Objavio je, sam i kao suradnik, radove o promjeni mesa
djelovanjem topline (Revija industrije mesa, 1969.; Pre-
hrambeno - tehnoloska revija, 1970.; Tehnologija mesa,
1974.), proucavao je faktore koji utiecu na boju mesa i
mesnih proizvoda (Tehnologija mesa 1963., 1974. - 1975.;
Prehrambeno - tehnoloska revija, 1979.) te utjecaje proce-
sa prerade i kakvoce sirovina na svojstva mesnih prerade-
vina (Tehnologija mesa, 1960., 1971., 1974. - 1975, 1981.,
1987.; Prehrambeno - tehnoloska revija, 1966., 1975.,
1977.,1984.).

Sudjelovao je u izradi mnogih tehnoloskih projekata, ela-
borata i studija. Bio je ¢lan Drustva za unaprjedivanje zna-
nosti i tehnologije mesa Instituta za meso u Kulmbachu, te
¢lan ocjenjivacke komisije na Medunarodnom ocjenjiva-
nju mesnih proizvoda na sajmu AGRA u Gornjoj Radgoni
11 godina (2001. - 2011. godine).

Od samog pocetka izlaZzenja casopisa MESQO, od 2000. go-
dine, bio je ¢lan njegovog Strucnog urednistva, te je kao
autor znanstveno - stru¢nih radova i kao suradnik dugi
niz godina dao velik doprinos ¢asopisu MESU u pogledu
stru¢nosti i vierodostojnosti.

Smréu prof. dr. sc. Branimira Cavleka izgubili smo izuzet-
nog znanstvenika, stru¢nog suradnika i dragog prijatelja.
Sacuvat éemo ga u trajnom sjecanju.

U ime Urednistva ¢asopisa MESO
Katarina Luci¢, glavna urednica



