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Abstract: Economies of scale in household consumption gédigenccur as
aresult of joint consumption of public goods. Indéer to analyze this
phenomenon expenditure shares on housing, which bmarntreated as
a representative of the public good, and expersitshares on food
- representing private goods - are examined. Tkee wsed in this study come
from the Eurostat database and cover the periodeest 2004 and 2012.
Estimation of panel data models reveals that aelahgp in food shares in
post-communist countries was mainly due to risinggehold incomes. It is
also found that an increase in housing shares fiested by the rising price
of housing relative to other consumer prices in Etgcountries. Reducing
differences in the considered components of experstructures make use
in EU common equivalence scale in 2012 more redderan in 2004.
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INTRODUCTION

People live in households of different size and position. Taking into
account their consumption behaviour one can dtadé,in order to attain the same
standard of living two individuals living togethgenerally require less money than
two individuals living single. The reduction is nptoportional because they
benefit from economies of scales due to the josdre consumption. For example,
sharing the accommodation, heating and so on afortépgenerates economies of
scale. In order to take into account economiescafes in comparison of well-
being across households of different sizes and oeitipns the so-called
equivalence scales are usually applied. They mayntepreted as parameters
informing how much money more/less a household givan type needs to reach
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the well-being of a household of another type [6z2004]. A wide range of
equivalence scales exist, many of which are desdribh [Buhmann et al. 1988;
Schréder 2004; Dudek 2011]. The choice of a pddicequivalence scale depends
on assumptionabout economies of scale in consumption as wealhasssessments
of the needs of different individuals such as ceidand adults. To the most
commonly used scales belong the so called OECRscghe original OECD scale
(also called 70/50 scale or ‘Oxford scale’) wasoremended in the 1980s for
possible use in countries which had not establighett own equivalence scale.
This assigns a weight of 1 to the first househoddnier, of 0.7 to each additional
adult and of 0.5 to each child. The Statisticali€affof the European Union
(Eurostat) adopted in the late 1990s the so-cadelCD-modified’ equivalence
scale. This scale(also called 50/30 scale) states that the firstitashould be
assigned a weight of one, subsequent adults argnedsa weight of 0.5 and
children 0.3. It should be mentioned that with #lteession of 10 new countries to
the European Union in 2004 some experts reportednatequacy of using a
common scale for all Member States [Dennis, Guig42®zulc 2004]. Reported
concerns were related to differences in the cowspBcific structures
of consumption expenditure.

Households consume a variety of goods, which cabrbadly classified as
public and private goods. Economies of scale arerggéed by the presence of
household public goods [Perali 2003]. Such goods le& consumed jointly by
several individuals within the household where #agisfaction derived by one
person does not reduce that obtained by arfotimethe opposite to a public good,
a private good is defined if it cannot be sharedamrsumed jointly by more than
one person [Dunbar, Lewbel, Pendakur 2013]. Ifgalbds are private, cost of
living rises in proportion to the number of peoptethe household, while if all
goods are public, such costs are unaffected bysthe of households. This
arguments support the intuitive notion that, inywppoor economies with a high
share of the budget devoted to food (which is atreasirely private) the scope for
economies of scale is likely to be small. In otbettings where housing (which has
a large public component) is important, economiescale are likely to be larger
[Deaton, Zaidi 2002].

The economies of scales depend on the proportigrublic versus private
goods in the household. This proportion can vargrdime and across countries.
Therefore, there is a need for empirical researethesit this phenomenon. They
allow for a deeper insight into the issue of ecoiesnof scale in the EU household
consumption.

1 OECD-modified equivalence scale was first propdsgtiaagenars et 411994].

2 In reality many goods are partly shared, e.g., aoraobile may be used by a single
household member part of the time, and by multiplembers at other times [Dunbar,
Lewbel, Pendakur 2013].
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In the paper country-level analysis using Eurod&abase is undertaken. In
order to study such a complex phenomenon as ecesashiscale the expenditure
shares on food (representing private goods) anéxpenditure shares on housing
(representing public goods) are considered. To ghbeential determinants of
households behaviour belong: incomes, demographéracteristics and price
indices [Deaton, Muellbauer 1980; Rusnak 2007]. dbjective of this study is an
empirical verification of influence of these factoon households expenditure
shares on food and housing.

DATA

The data for the analysis are taken from the Ewmopdnion statistics office
— Eurostat. They are the shares of expenditureftereht goods in the household
final consumption expenditure. In Eurostat datab&seisehold consumption
expenditures are broken down into twelve main caieg by a system known as
COICOP classification. In the paper we focus on the patage of total spending
that households in each Member State dedicatedcto @& two items. The first one
relates to food and non-alcoholic beverages anddgbend one — to housing, water,
electricity, gas and other fuels. In short, we dail$ ratio ‘the food share’ and ‘the
housing share’ respectivélyFor the analysis the panel data analysis is uSeach
data refer to data containing time series obsematof a number of individuals. In
our analysis the time span covered is from 20@Dt2 and the study encompasses
the 27 EU Member States.

The analysis includes the following Member Staté@sistria, Belgium,
Denmark, Finland, France, Germany, Greece, Ireldtady, Luxembourg, the
Netherlands, Portugal, Spain, Sweden, the Unitaty#m, Cyprus, the Czech
Republic, Estonia, Hungary, Latvia, Lithuania, MalPoland, Slovakia, Slovenia,
Bulgaria and Romania. The first 15 of the aboventaes (shortly named EU-15)
formed the EU before 2004, the subsequent 12 adesntrainly from Central and
Eastern Europe (CEEC) joined in 2004 and in 2007.

As potential determinants of the expenditure shéolswing variables are
taken into account:

« median of equivaliséchet income in PPS (Purchasing Power Standard),

e average household size,

« annual average price indices with the base perna2DD4: index for food and
non-alcoholic beverages, index for housing, waddectricity, gas and other
fuels; index for all items HICP (Harmonised Indé>xGmnsumer Prices).

3 COICOP stands for Classification of Individual Gamption by Purpose.
4 Both shares relate to the spending at current pase% of total household consumption

expenditure.
550/30 equivalence scale was applied.
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There are some gaps in the Eurostat dataset, alpemincerning Bulgaria,
Greece, Lithuania and Romania. In such cases missilnes were interpolated
using linear trend.

METHODS

Using panel data on the EU countries we specififaiiewing equation:
Y =@ +X Pty t+& (1)

where vy is dependent variable,

Xit — row vector of the time-varying explanatory vatés,

i indexes country andindexes yeatr,

o — intercept

B — column vector of slope parameters,

ui — is an individual country-specific effécti ~11D(0, 0u), i=1, 2,...N,

&it — idiosyncratic error terei~11D(0, o.), i=1, 2,...N, t=1, 2,...T.

The idiosyncratic error terma; is assumed to be uncorrelated with the
explanatory variables and with the individual caoyurdpecific effect. The
assumptions about; help to determine what kind of panel model shobéd
estimated. In the absence of the individual effsmbled OLS estimator can be
applied.

The fundamental distinction is between models randmd fixed effects
(shortly named RE and FE respectively). The keysi@ration in choosing
between these approaches is whetheand x;; are uncorrelated which is an
assumption of the RE model [Wooldridge 2002]. T&t this assumption Hausman
specification test is applied. Since FE is conaistghenu; andx;; are correlated,
but RE is inconsistent, a statistically significagifference is interpreted as
evidence against the random effects assumptiothelfnull hypothesis that the
individual effects are uncorrelated with the othegressors is rejected, a fixed
effect model is usually favoured by applied resears over its random
counterpaft

6 We can think ofy as representing the effects of all the time irastrivariables that have
not been included in the model.
" In panel data regression the error temp=u, +&, consists of two components: an

‘unobserved heterogeneity’ componenand an ‘idiosyncratic’ componeat denoting the
remainder disturbance [Balta2@05].

8 1t should be noted that the differences in theneaties of fixed effects and random effects
models in finite samples can originate from différeources, therefore results of Hausman
test should be interpreted with caution. For exanpE estimator may also be inconsistent
due dependence of time-varying explanatory varghled idiosyncratic error term (see for
example [Ahn, Low 1996]).
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Fixed effects are compared with pooled OLS regoasbi the F test, while
random effects are examined by Breusch and Pagan(lt¥ test). If the null
hypothesis is not rejected in either tetite pooled OLS regression is favoured.

RESULTS

There were great disparities in patterns of housishexpenditures across
countries and time. Housing, water, electricitys,gather fuels were amongst the
most important consumption items for the majorifyEdJ households in years
2004-2012. In many countries shares of the budgettdd to them exceed 20%
and in almost all countries they increased durirgggderiod in question, as Figure 1
shows.

Figure 1. Housing shares in 2004 and 2012 (% af totpenditures)
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Source own elaboration based on Eurostat data

Country codes: AT: Austria; BE: Belgium; BG: Bulgaria; CZ: the €zh Republic; DK:
Denmark; DE: Germany; EE: Estonia; IE: Ireland; Elreece; ES: Spain; FR: France; IT:
Italy; CY: Cyprus; LV: Latvia; LT: Lithuania; LU: uxembourg; HU: Hungary; MT:
Malta; NL: the Netherlands; PL: Poland; PT: Portud®O: Romania; Sl: Slovenia; SK:
Slovakia; Fl: Finland; SE: Sweden; UK: the Unitesh¢g@dom.

Countries with high shares of expenditures on hapgiere not only affluent
countries of Western and Northern Europe but alsgam post-communist
countries such as the Czech Republic, Slovakiaar@plRomania and Latvia. At
the opposite pole, especially at the beginning ha& period in question, were
mainly countries of Southern Europe such as MdMartugal, Cyprus, Spain,
Greece and Slovenia.

° The null hyphothesis in Breusch-Pagan test iswhaances of individual effects are zero.
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Other significant components of expenditure weredfand non-alcoholic
beverages. There were significant differences acimuntries and time with
respect to them. For example, in 2004 the averagsédholds in Romania devoted
more than 30% of total consumption to food, whildhe most affluent countries,
such as Luxembourg and the United Kingdom, the ameeifood shares did not
exceed 10% in 2012. This is illustrated in Figure 2

Figure 2. Food shares in 2004 and 2012 (% of tatpénditures)

Hm food shares in 2004 food shares in 2012

35

30

25

20

15

10 +———

5 |

0 - e
27l %

x Wk HNE
rw-20san

DX Wk 2 WY T Ww> W
O3 <ZooYnOnm

Source own elaboration based on Eurostat data

Figure 2 highlights a few important facts. It shibube noted that the
countries of Central and Eastern Europe generagntsa higher proportion on
food and non-alcoholic beverages than the ‘old’ B&mber States. During the
period 2004-2012 the decrease in the share oféapdnditures could be observed
in almost all EU countries. Among the EU-15 cowgdrithese changes are minor,
while in the CEEC — more dynamic. Turning to anlgsia of country-specific
data, one can observe that the southern countres a&s Portugal, Spain, Greece
and Italy exhibited higher food shares then otHé+lb countries.

The drop of the expenditure shares of food (reptésg private goods) and
growth of the expenditure shares of housing (regmsg public goods) indicate
increasing economies of scale in household consampMoreover, as it was
proved in [Dudek 2014], the growth rates of these expenditure shares are
inversely correlated with their appropriate initlalels. It means that during the
period 2004-2012 the ‘catching up’ process in fledd fof economy scale took
place. It was also found that standard deviatidrfead shares and housing shares
decreased during the period in question (from ®/@ent points in 2004 to 4.6 in



80 Hanna Dudek

2012 and from 4.1 percent points in 2004 to 3.2002, respectively). This means
a reduction of differences in the behaviour of lehudd consumption. The above
results give rise to the conclusion that the usthefcommon equivalence scale in
the EU was more reasonable in 2012 than in 2004.

The main objective of this study is identificatiaaf determinants of
households expenditure shares on food and housiagy models with different
sets of explanatory variables are estimiteselection of the final models is based
on information criteria. Table 1 shows the panéhesion results for the countries
analyzed. The results of the tests are also repottethe second column we
indicate the results using as dependent variatdefdbd share; the third column
refers to the housing share as dependent variable.

Table 1. Results of estimation of panel data mo@gls

Variables and statistics Food shares Housing shares
Log of income*d -2.70 (0.33) *** -

Ratio of price indices for food and 3.54 (1.67) ** -

for all items

Ratio of price indices for housing - 10.26 (0.84)***
and for all items

Constant 13.41 (1.62)*** 10.04 (0.75)***
R? 0.98 0.95

F test 397.91*** 164.82***

LM test (Breusch and Pagan test) 819.76 *** 187F
Hausman test 45.46 *** 5.46 **

Source: own calculations.
Standard errors in parenthesemdicates statistical significance at 0.1, *@05, and ***
at 0.01, dis a dummy variable is that equals 1 if for CEE & otherwise.

We first test whether or not the panel estimat®prieferred to the pooled
OLS estimation. Usual F and LM tests confirm thaspecification considering
individual effects is more appropriate. As can eersfrom Table 1, the FE model
is probably a better specification than RE, siteeHausman test is significant. As
a consequence of this, in table 1 only fixed effecbdel estimates are presented.

Incomes are found to have a significantly negagiffect on food shares only
for Central and Eastern Europe countries. It mesémmphasized that in almost all
EU countries a huge growth of households’ equiedlimcomes was observed in
time in questiol. However, increment of incomes in the EU-15 did have a
significant impact on food shares. Therefore, Ergel, according to which an
increased income leads to a reduced proportionncbne spent on food, is

19t was found that the basic demographic charatigsis household size - was almost
time-invariant variable, and thus it was excluded.

1 This situation also applies to the Baltic countrighere after 2009 there was drop such
incomes.
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confirmed only for the poorer countries of the Bihich were the CEEC. Since
the logarithm of income is included as an explaryateariable, it denotes a

decreasing marginal decline in food shares witpeesto an increase in incomes
in those countries. As it was expected, a ratiprafe indices for food and for all

consumed items has a positive effect. It shoulddteced, however, that changes
in this area were rather small in the years 2004228s Figure 3 shows.

Figure 3. The average values of ratios of pricécieslin all the EU countries
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Source: own elaboration based on Eurostat data

Similarly to food shares, it was found that theioraif price indices for
housing and for all consumed items has a positne significant effect on the
housing share. Except Bulgaria, this ratio wastgrethan unity in all periods and
countries. It was increasing in 2004-2012, as firesented in Figure 3, causing an
increase in housing shares. The ‘new’ Member Statese countries with a
particularly high growth of housing prices relativéo all consumer items, except
Poland and Slovakia, where the increase was maderat

CONCLUSIONS

There were big differences across countries witkpeet to economies
of scales in the EU household consumption in 20022 In countries such as
Luxembourg, the United Kingdom, Denmark, Irelandyefien, Finland and
Germany expenditures on housing, water, electrigas, other fuels were twice
higher than expenditures on food and non-alcohmdiverages. One can say that in
the years 2004-2012 these countries were charaatiehy the highest economies
of scales among Member States. The opposite situatas in Bulgaria, Romania,
Lithuania, Malta and Portugal, where in the wholrigd in question average
households devoted more of their budgets to foadl ran-alcoholic beverages
than to housing, water, electricity, gas and ofhefs. Such a large disparities in
the ratio of spending on typical public and privgteods raises doubts as to the
application of the common equivalence scale foMamber States.
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During the period 2004-2012 differences in expeanditshares decreased.
The drop in the food shares in the CEEC was causeihly by increase in
households’ incomes. Changes in these shares ih ottosr EU-countries were
rather small. It is also found that an increaskdaosing shares was affected by the
rising price of housing relative to other consuimeces in the EU-countries.

The decrease of the expenditure shares of food gmoghvth of the
expenditure shares of housing indicate increasiogn@mies of scale in EU
household consumption.

The aim of this study is to provide an overall piet of the changes in two
important components of expenditure structures. Tutare directions of the
research will include a microeconometric analysisig individual household-level
data. Such an analysis would enable a deeper trigighthe issue of economies of
scale in the European Union.
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