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AT-HOME CONSUMPTION OF OLIVE-OIL IN GREECE: 

O live-oil, a tradition
al product of the 
Greek agricultural 

sector, plays a very impor
tant role both in terms of 
demand and supply. 
Greece ranks third in the 
world, after Spain and Italy, 
in olive-oil production. Av
erage annual production in 
recent years is close to 300 
thousand tons and its value 
represents almost 10% of 
the total value of agricultur
al production. On the other 
hand the total quantity con
sumed domestically is close 
to 200 thousand tons ac
counting for almost 3% of 
total expenditure on food. 
At the same time the role of 
competitive products, espe
cially seed-oils, is increas
ing. In recent years, other 
fats and oils represent al-
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In this paper the effects of prices, expenditure on food and a number 
of socio-demographic factors on the consumption of olive-oil in 
Greece were examined. For this purpose, the 1987/88 data of the Fam
ily Budget Survey were used and a single equation econometric mod
el was employed. 
The problem of zero-consumption was overcome with the use of 
Heckman's two-step procedure. The results show a high own-price 
and a low cross-price elasticity of olive-oil. 
Combined with the other socio-demographic variables, this suggests 
that consumption of olive-oil in Greece is very much affected by tra
dition. 

REsUME 

Dans cel article ani ele examine les effets de prix, la depense pour /' ali
mentation el un certain nombre defacteurs socio-demographiques re
latift a la consommation de /' huile d' olive en Grece. Pour cet/e raison, 
on a utilise les donnees 1987/88 de /' Enquele sur les budgets familials 
et un modele economelrique cl equation unique. Le probleme de la 
consommation-zero a ete surmonte en utilisant la procedure de deux 
pas de Heckman. 
Les resullats mon/renl que I' elasticile de prix d' huile d' olive est elevee 
tandis que la cross-price elaslicily est basse. 
Ces resultats combines avec d' aulres variables socio-demographiques 
indiquent que la consommation de /' buile d' olive en Grece esttres in
fluencee par la tradition. 

haviour is a single equation 
linear model which incorpo
rates the effects of prices, 
expenditure and a number 
of sOcio-demographic fac
tors which refer to house
hold characteristics (size, ur
banisation, presence of chil
dren etc.) as well as to those 
of heads of households (ed
ucation, sex, etc.). One com
mon problem associated 
with using survey data to 
analyse the consumption of 
a commodity is that many 
households report zero ex
penditures during the survey 
period. 
The proportion of house
holds, which are likely to re
port not purchasing a prod
uct during a survey, tends to 
increase, as the category be-
comes more specific and the 
survey period shorter. 

most 30% of the total quantity of fats and oils consumed 
domestically. Although the traditional character of the 
production as well as the consumption of this commod
ity is frequently stressed, the empirical evidence on 
which this argument is based is mostly concentrated on 
the production side. Empirical data on the demand for 
olive-oil are very limited(I). The purpose of this paper is 
twofold: to investigate the role of prices and income in 
the consumption of olive-oil using cross-section data and 
to examine the effect of a number of socio-demographic 
factors which in turn can provide some evidence of the 
role of tradition in the demand for olive-oil. 

There are two main questions associated with non-pur
chasers. First, do they provide any additional informa
tion, or can they simply be omitted? Second, if they are 
different from purchasers, what is the appropriate econo
metric method for estimating the demand equation? In 
general, a household might report zero expenditure for a 
commodity during a survey period for three reasons. The 
first reason is because of health concerns, religious be
liefs etc. the household is not a member of the market. 
The second reason is because the household is an in
frequent buyer of the specific commodity. 

MODEL SPECIFICATION AND ESTIMATION 

The model employed to analyse olive-oil demand be-

(-) Agricultural University of Athens, Department of Agricultural Economics. 
Lab. of Political Economy, Athens, Greece. 
(1) All existing studies are based on time series data and their focus is on pri
ce and income elasticities. Demousis (1986), Andrikopoulos, Brox and Geor
gakopoulos (1987) and Mergos and Donatos (1989) refer to consumption of 
fats and oils as one commodity in a system of demand equations. The same 
approach is used also by Rigas (1987), where olive-oil is used explicitly. Fi
nally, Miliakos (1980) estimates olive-oil elasticities through Single-equation 
demand models. 

61 

Finally, the third reason is because the household faces 
economic conditions (high price or low income) that do 
not allow the purchase of the specific commodity (cor
ner solution). 
The choice of econometric method should be based on 
which case the household with zero expenditure be
longs to. 
However, the typical survey does not provide this type 
of information and this is also true for the survey used 
in this study. 
It remains the econometric problem, which is how do 
treat non-purchasers. This problem may be approached 
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as an issue of salnple selection bias. Thus, we treat the 
sanlple of purchasers as a non-randonl sall1ple and \ve 
try to correct the bias created in that ,,'ay. 
More specifically, the general form of the equation to 
be estimated is written as 
')!. = X'b + c. if ')1. > 0 (1) 

• I I • • I 

= 0 otberwise 
where yi is the quantity of olive-oil conslllned by the ilh 
household, X is a 1 X k vector of explanatory variables, 
b is a k X 1 vector of unknown coefficients and i's are 
independently, identically, nornlally distributed randoll1 
variables 'with nlean zero and variancee). 
If we restrict the sall1ple size to the nUll1ber of observa
tions for \vhich the quantity consul11ed was greater than 
zero, we introduce selectivity biase) since 
ECyjlx , Y j > 0) = X'b + E(f)y; > 0) = X'b + aA, (2) 

,,'here: 

A,'= .f(qJ) and qJi= _ X~b 
1 1- F(lfJ) v 

while .f and F are the density and cumulative distribu
tion functions of a standard nOfI11 a 1 randon1 variable. 
The ratio A. is also known as the inverse NIiBs' ratio. 

I 

To avoid the problenl of bias instead of equation 0) 
one should estill1ate the equation 
y. = X'b + aA. + u. (3) 

• I I I 

Fronl this estll11ation we get consistent estin1ates of b 
and G. This approach, ho\vever, requires that ~\ be 
known and since this is not known it should be esti
nlated. 
It has been proved that if we estinlate a probit nlodel 
using the total nunlber of observations, all the regres
sors of equation (1) and the values 1 or 0, depending 
on whether yi is greater than zero or not as a depen
dent variable, we get consistent estil11ates of 'P; and Ai" 
This is the first step in the two-step procedure proposed 
by HeckIl1an(i). With these estllnates, we can proceed 
to the second step which is the application of ordinary 
least squares to equation (3) only for those cases where 
yj> O. 
The exact forn1 of the equation is given by 
InQ o1L = bo + bI In POll. + b2 In P..,)UB + b3 In EXP + b" In 
AGE + bs In FSIZE + b6 hJJUC, + b7 URBA~ + bs URBAN2 

+ b9 URBAN3 + blO URBAN<j + btt URBAN; + b1Z QUAR~ 

+ b13 QUART; + bIll QUART; + bIS SEXM + b16 EMPL, + 
b17 EMPLz + b1S OCCUP, + b'9 OCCUPz + bzo OCCUP3 + 
bZ1 OCCUP" + bZ2 OCCUPj + b23 OCCUP6 + b24 OCCUP7 
+ b2S CI-IILD + b26 A 
and the descriptions of the variables used are given in 

(!) BlaylockJ.R and l3lisard (1992). 
(-') See G.S. Maddala (1985) and Green H.W. (1993). 
(.) Heckman J. J.( 1976.1979) and Olscn J.R. (1980). 
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DATA 

The data source for this study is the 1987/88 Fanlily 
Budget Survey. This survey is contacted by the Nation
al Statistical Service of Greece and its Illain purpose is 
to cOll1pile data on the level and the composition of 
household expenditure pattern which would be further 
used for revising and expanding the consunler price in
dex. The survey covered all the households of the 
countty and 6489 of thenl selected on the basis of ran
dOll1 sal11ple. The ll1ain body of the data collected refers 
to quantities and expenditures for a great number of 
goods and services. However, there is also inforInation 
on a nU111ber of socio-dell10grahic characteristics. 
Each household in the san1ple "vas visited for seven 
consecutive days and was asked to con1plete special 
questionnaires. In the case of goods and services fre
quently used such as foodstuffs, beverages etc. individ
ual expenses of the household nlenlbers were recorded 
for each day of the survey. In the case of other n10re 
durable goods or services of restricted frequency such 
as furniture, hospitalisation expenses etc., the data were 
recorded for longer periods of tillle varied between one 
l110nth and one year. In the final stage quantities and 
expenditures with a reference period other than one 
n10nth were transfornled to quantities and expenditures 
of a 1110nthly duration. According to the survey data 
consull1ption of olive-oil represents 83% of the total val
ue of consun1ption of fats and oils which accounts for 
5.89%> of the total consun1ption of foods and beverages. 
FrOIll the total nUIllber of 6489 households 4433 repolt
ed non-zero consull1ption and 2003 of them reported 
that sonle or all the quantities consunled were obtained 
without paYlllent n1ainly froln own farll1. The total 
quantity obtained without paynlent represents alnlost 
half of the quantity purchased and its value for each 
household was estllnated by the interviewers on the ba
sis of the retail prices prevailing in the local or the near
est nlarket. The price of olive-oil was con1puted fron1 
the quantity and expenditure data. The total quantity of 
seed-oil and nlargarine was used as the conlpetitive 
product and its price was con1puted as a weighted av
erage. Whenever the computation of prices was not 
possible the average price paid by households in the 
neighbourhood was used. It is also assumed that the 
consumption follows a two-step decision process. In 
the first step is decided the amount of inCOll1e devoted 
to food and in the second step the quantity of olive-oil 
to be purchased. Thus, the expenditure on food is used 
as one nl0re explanatory variable. The socio-denlo
graphic variables refer to age, level of education, em
ploYlnent status and occupation of the head of the fanl
Hy as well as to size of the family, presence of children 
(less than 13 years), population density and quarter 
during which the survey took place. Descriptive statis
tics for these variables are given in table 2. It is obvious 
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that the nature of the data do not allow the investigation 
of total consun1ption and that is why only the at-honle 
consllInption is taken in to account. 

EMPIRICAL RESULTS 

The results obtained in the second stage of Hecklnan's 
procedure are presented in table 3. According to these 
results, all the econonlic variables have the right sign 
and they are all significantly different from zero. The 
own-price elasticity (-0.777) is veIY close to nlost of the 
respective elasticities of the studies nlentioned at the 
beginning. However, this cOlnparison should be made 
with care since on the one hand this study concentrates 
on at-holne consllInption and on the other hand differ
ences in prices nlay represent, up to a point, differences 
in quality. The value of cross-price elasticity (0.080) is 
very 10wCS). Con1bined with the own-price elasticity this 
shows that the relative prices do not play an important 
role as long as the own price remains unchanged. 
The size of the expenditure on food elasticity (0.315) is 
very nluch as expected and so is the elasticity with re
spect to the size of the family (0.213). Thus, olive-oil is 
not a luxury good in Greece and its consuI11ption is 
characterised by economies of scale. 
Concerning the characteristics of the head of the fanli
ly, we notice that age and education level have also an 
effect, which is significantly different fron1 zero. More 
specifically, families with older or less educated heads 
tend to consume more than those with younger and 
more educated heads. With respect to elnploYI11ent sta
tus, there is evidence that those falnilies with heads 
who are employed or housewives tend to spend lnore 
on olive-oil than the others. The sanle evidence is 
found for pensioners, although here it is not very strong 
since the zero hypothesis can not be rejected. The erll
ploynlent status in this case reflects to son1e extend the 
income effect. Finally, sex and occupation status do not 
seem to have a significant effects. 
There is strong evidence that the population density 
plays a significant role. Households in areas with high
er population density spend less cOll1pared to those in 
less populated areas. 
It is very difficult to identify a time pattern of olive-oil 
consumption fronl the data referring to quarter during 
which the survey took plac <:ven though 1110St of the 
parall1eters are significantly ; ferent fronl zero, the dif
ferences between them are veIY sl11al1. If we were to 
risk tracing a pattern we would say that the COnSUI11p
tion is higher during the SUI11nler and autulnn months. 

CONCLUSION 

The main purpose of this study is to exaI11ine, besides 
the effect of prices and incolne, the effects of a nUlnber 
of socio-demographic factors on the consuI11ption of 
olive-oil. For this reason, Fanlily Budget Survey data 
(987/88) were used. To OVerC0I11e the problenl of zero 
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consulnption reported by a nUlnber of fanlilies the 
Hecknlan two-step procedure was eI11ployed. 
The results show that the consumption of olive-oil is af
fected by tradition. More specifically~ falnilies that live 
in less populated areas and have older and less educat
ed fanlily heads, i.e. faI11ilies that overall would be ex
pected to behave more traditionally, tend to consume 
Illore olive-oil than others. The ahnost negligible cross
price elasticity provides additional evidence in the same 
direction. However, the own-price elasticity shows that 
COnSUI11erS are velY sensitive to price changes. As a re
sult, during periods \vhen great price increases take 
place consumers tend to replace olive-oil with other 
substitutes, especially seed-oils. 
The question is ho\v nlany of thenl do that and to what 
extent they return to their previous consumption pat
terns. The answer is given to SOIlle extent by the de
creasing share of olive-oil in the total conslllnption of 
fats and oils in recent years. However, this could be al
so attributed to other factors not considered in this 
study e.g. advertising. 
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ANNEX 

Table 1 Description of the variables in the model. Table 2 Descriptive statistics of the variables used. 

QOIL Quantity of olive-oil consumed Variable I Mean I Std.Dev. Variable I Mean I Std.Dev. 

POlL Price of olive-oil 

Psvs Price of substitute (seed-oils and margarine) QOIL 6525.5 8219.6 QUART, 0.2500 0.4330 

EXP Expenditure on food POlL 342.89 39.13 QUARTz 0.2500 0.4330 

FSIZE Family size Psus 263.26 98.03 QUART3 0.2500 0.4330 

CHILD Presence of children EXP 44838.9 28591.7 QUART4 0.2500 0.4330 

AGE Age of the head of the family FSIZE 3.087 1.409 EMPL, 0.6795 0.4667 

SEXM Head of the family Male CHILD 0.3234 0.4678 EMPLz 0.2761 0.4471 

SEXF Head of the family Female AGE 52.102 15.842 EMPL3 0.0438 0.2046 

SEXM 0.8270 0.3782 OCCUP, 0.0747 0.2630 
Level of educalion of the head of the family SEXF 0.1730 0.3782 OCCUPz 0.0174 0.1308 
EDUC, Diploma of higher education or certificate EDUC, 0.1513 0.3584 OCCUP3 0.0653 0.2471 

of intermediate schools or higher EDUCz 0.8487 0.3584 OCCUP" 0.0686 0.2527 
or intermediate school student URBAN, 0.3563 0.4789 OCCUPs 0.0644 0.2455 

EDUCz" Primary or secondary education only URBANz 0.0892 0.2850 OCCUP6 0.1248 0.3305 

URBAN3 0.0516 0.2213 OCCUP7 0.2250 0.4176 
Area population (urbanisation) 

URBAN, Greater Athens 

URBANz Greater Thessaloniki 

URBAN" 0.1493 0.3564 OCCUPs 0.3597 0.4799 

URBANs 0.1006 0.3008 

URBAN6 0.2529 0.4347 
URBAN3 Population> 100,000 

URBAN4 1 O,OOO<populationd 00,000 

URBANs 2,OOO<populatlond 0,000 

URBAN6 " population<2,OOO 
Table 3 Parameter estimates from the second step of Heckman ~ 

two-step procedure. 

Quarter during which the survey took place 

QUART, November 1987 - January 1988 I Estimate I t-statistic I Estimate It-statistic 

QUARTz February 1988 - April 1988 

QUART3 March 1988 - July 1988 
bo 8.345 7.559 QUART3 -0.058 -1.905 

QUART4 " August 1988 - October 1988 POlL -0.777 -6.787 SEXM -0.049 -1.181 

PSUB 0.080 2.062 EMPL, 0.132 1.995 

Employment status of the head of household EXP 0.315 4.378 EMPLz 0.091 1.167 

EMPL, Employed or housewife AGE 0.285 2.878 OCCUP, -0.063 -0.796 

EMPLz Pensioner FSIZE 0.213 6.456 OCCUPz -0.044 -0.443 

EMPL3 • Student, seeking work or other EDUC, -0.089 -1.958 OCCUP3 -0.023 -0.303 

URBAN, -0.233 --4.726 OCCUP" -0.061 -0.894 
Occupation of the head of household 

OCCUP, Professional, technical and related workers 

OCCUPz Administrative, executive or managerial 

URBANz -0.296 -3.318 OCCUPs 0.003 0.044 

URBAN3 -0.076 -1.036 OCCUP6 0.131 1.826 

OCCUP3 Clerical URBAN" -0.100 -1.811 OCCUP7 0.029 0.450 

OCCUP" Tradesman or sales person URBANs -0.106 -2.470 CHILD 0.006 0.149 

OCCUPs Working In the service sector QUART, -0.072 -1.769 -0.178 -0.759 

OCCUP6 Working in the agricultural sector QUARTz -0.082 -2.324 

OCCUP7 Technician, worker and transport equipment operator 

OCCUP/ Not working or seeking work for first time LLF -4654.2 

R2 .230 

• The dummy variable omitted. 
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