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Abstract

This paper focuses on time use and distribution of resources including household production
across and within Ialian households. Household money income is extended to include unpaid
household production time evaluated by using different methods: the opportunity cost and the service
price method. The research investigates inequality in the distribution of income (money income and
extended income) by different household types (double earners and one earner). Equivalent household
money and extended incomes have been adjusted by equivalence scales that are consistent with the
definition of income used. In particular, we estimate equivalence scales non-parametrically on
extended and non-extended consumption in order to account for the presence of different needs
amongst household members and economies of scale that take place within the household in relation
to the consumption of market and non market goods. Intra-family welfare distribution has also been
analysed based on estimation of individual preferences on consumption and time use including the
unpaid kind. Since detailed information on household income, consumption and time use are not
available on a single data base, we match the Bank of Italy Survey on Household Income and Wealth,
ISTAT time budget survey and ISTAT consumption survey.

! This is a slightly modified version of a paper presented at the 25" General Conference of The International
Association for Research in Income and Wealth, Cambridge, England 23-29 August 1998. We wish to thank
Antonella Picchio for her supervision and precious stimulus to our research. We are also grateful to Stephen
Jenkins and Joachim Merz for their comments, Financial assistence from CNEL is gratefully acknowledged.
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Introduction

The valuation of productive activities that take place within the household without undergoing
monetary transaction has received increasing attention in recent years both in relation to measurement
issuesipé‘nd theoretical implications of its inclusion in the macroeconomic framework.

'-‘:I\!fleasured in hours of work the magnitude of unrecorded economic activity is, in fourteen

industrialized countries, as large as the recorded activity (Goldschmidt-Clermont and Pagnossin-
Aligisakis 1996). In other words, neglecting the non-monetary gector means not to account for about
one half of human labour. Because of this enormous gap, social national accounting data (SNA)
provide 'distortcd figures of fhe amount of resources available to the households or countries to
achieve their standard of living.
If non-market work is included in SNA. activities as required by the state commitments taken at
international levc:I in the ‘Beijing Pla{f;rn; ’Gsi;gncd by all the members countries of the United
Nations, the monetary value of home production has to be compatible with measurements of SNA
activities. Since there is no market, no market price for goods and services produced or transformed
within the household is determined and no salaries are paid. Any estimation of the monetary value of
home production has to be computed indirectly. However, there is no international agreement about
the valuation method and the outcome can vary considerably with the method used.

The problem of the visibility of domestic work has important implications other than simply
broadening the deﬁnition of income, in particular on how wages are determined. It is evident that in
the absence of household production, money income ought to be increased in order to guarantee the
achievement of the same level of welfare provided by the consumption of ma;ket and non-market
goods.” It follows that the inclusion of hoﬁéehold production in the analysis on distribution of

economic resources could have important implications in terms of redistributive economic policy,

2w Domestic work is hidden because it sustains other types of work, formal and informal, waged
and unwaged. The difficulties of measurement are partly related to the problem of placing this work
and the whole process of the reproduction of people within the analytical framework of basic
economic processes, and within the scheme of the social relationships that link different kinds of
work, social subjects and economic processes” (Picchio 1996, p. 90). :




especially in the light of the deep changes recorded in the structure of the family in the last decades.

Since the distribution of household production between groups of the population is likely to
vary considerably compared to the distribution of income in relation to gender, household types and
composition, age, labour condition, education and local context, it is important to provide a broader
valuation of the economic welfare, accounting for extended income.

This paper focuses on time use and aims at evaluating extended standard of living and
inequality by different one-family households, one earners and double earners. To our knowledge this
research is the first one on these issues based on Italian data and aims at overcoming some limitations
of other‘studies carried out in other countries. The evaluation of standard of living requires to move
from the household unit to the individual. Per capita income provides an inaccurate measurement of
well-being between households of different composition. The accepted specification of income in the

analysis of well-being is equivalent income (household income divided by the household equivalent

scales), a measure which can be interpretated as a real value to the individual of consumption services , ¢

to which each household member has access taking into account household economies of scale and
different needs. When the definition of income include non monetary components, the adjustment of
household extended income (to control for different household composition) with the same
equivalence scales usually applied to monetary income can not be accurate (Radner 1997). The
possibility that appropriate equivalence scales differ by income definition has not yet been explored
(Bonke 1992; Jenkins and O’Leary 1996). In this paper, we provide estimaf.e:s of equivalence scales
that are consistent with the definition of income used. In particular, we apply a non-parametric
regression method to estimate equivalence scales on extended and non extended consumption in order
to account for the presence of different needs between household members and economies of scale
that take place within the household in relation to the consumption of market and non market goods”.
On the other hand, the assumption underlying the adjustment of income by equivalence scales

is that resources are shared within the household according to needs. Evidence on intra-household

* Household activities contribute to household consumption by combining market goods and household time

i
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inequality shows that patterns of inequality revealed by household level data are somewhat different
to those revealed by individual level data (Haddad and Kanbur 1990; Apps and Savage 1989; Thomas
1990). One method of estimating the extent of inequality within the household is based on labour
suppl%.-data. Chiappori (1992) argues that by observing how leisure is shared between each spouse, it
iss‘.poé";ible to infer (up to some constant) how resources are shared between spouses and how the
household’s ‘sharing rule’ changes in response to changes in income or prices. Since time spent
outside the labour market is not just pure leisure, because it is often spent in household production and |
domestic work is usually unequally distributed by gender, accounting for household production allows
one to avoid misleading resuits concerning the intra-household resource allocation (Apps and Rees
1996). The model proposed by Apps and Rees has been applied in this study in order to provide some
measures of gender inequality in the use of resources.

Since‘ dé;éiled information on h;us;hzlci income, consumption and time use are not available
on a single data base, we have matched the Bank of Italy Survey on Household Income and Wealth,
ISTAT time budget survey and ISTAT consumption survey. Unpaid work is imputed by using
different equations to take into account the differences in unpaid work behaviour by gender and by
day of the week (Section 1). We use different methods of time evaluation: the opportunity cost
method and the service price method (Section 2) to evaluate household production. The impact of the
inclusion of household production on the distribution of resouces is assessed in Section 3. Both
money and extended income distributions have been analysed for different household types (one-
earner, double-earner, with or without children) and according to head of the family’s education level.
Inequality measures by gender in earnings and in the use of resources are discussed in Section 4.

Estimation results on non-parametric equivalence scales are presented in Appendix C.

1. Unpaid work by gender

Unpaid work data in Italy are provided by the 1989 ISTAT time budget survey (TBS) on a daily basis

into commodities.




6
for each household member, and on a weekly average basis by the ISTAT household survey (this
information are only available for respondents). |

ISTAT Time Budget Survey (TBS) was conducted in 1989 on a sample of 19,728 families.
Time use for weekly and week-end days are available for each individual older than 3 in the family.*
However the survey does not follow the same person across different days of the week. Therefore we
have to estimate weekly unpaid work by using information on time budget by different days of the
week.

In order to analyse the allocation of time by gender we have restricted our analysis to couples
(married or unmarried) with both partners aged from 18 to 64, in families with or without children
aged less than 25, excluding families with other relatives and adult components, This selection
provides us a sample of 4,297 families for TBS (descriptive statistics can be found in Appendix A,
Tab. A.1).

We have estimated different equations for unpaid work by gender and by day of the week by
using TBS data.’The reference category are individuals employed full-time in the manufacturing

' sectqr, whose families live in the Centre of Italy. Unpaid work consists of hours spent during each day
in housework, care of family, shopping and house administration. We have regressed the logarithm of
total daily unpaid work on a set of variables accounting for the household compbsition (number of
children in .different age groups), individual and partner’s characteristics (age, education, employment
condition} and area where the family lives. Unpaid work behaviour according to the variables
introduced in the models changes according to gender and day of the week. Education decreases
women’s unpaid work regardless of the day of the week whereas it increases men’s unpaid work on
Saturdays. Living in the South of Italy increases women’s unpaid work during weekdays and on
Sundays and decreases men’s unpaid work regardless of the day of the week. Being not in the labour

force increases unpaid work regardless of gender and of day of the week. If the partner is out of the

* Capellari (1996) and Palomba and Sabbadini (1994) provide a wider description of this time budget survey and
of the unpaid work distribution. : :
5 The estimated equations can be found in Appendix B.
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labour force one’s unpaid work is lower (apart from women’s unpaid work on Sundays). Working
part-time increases unpaid work both for men and for women.’ But if the partner works part-time,
women’s unpaid work increases and men’s unpaid work decreases. Women employed in agriculture
perforrr.l%more unpaid work all over the week, whereas if they work in the Service sector their unpaid
worf( 1§‘ iligher during weekdays and lower on Saturdays. The effect of children on unpaid work
differs by children’s age group. The number of children aged less than 3 increases both partners’
unpaid work during every day of the week. The effect of children aged from 3 to 5 on their mothers’
unpaid work is significant only during the week-end. This is consistent with the system of schooling
in Italy: Iit is easier to get childcare services full-time for children aged from 3 to 5 than for children
younger than 3.” For children older than 5 school is often supplied part-time whereas working hours

are usually full-time. Unpaid work for mothers increases when children are aged from 6 to 17 during

anrT
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weekdays and on Saturdays; whereas men’s unpaid work decreases during the week with the number
of children in this age group.

We have used different unpaid work equations by gender given the differences in the impact
of the explanatory variables on men’s and women’s unpaid work.

In order to evaluate welfare and time use across Italian families, we had to match TBS data
with the Bank of Italy Survey on Household Income and Wealth (SHIW). The latter together with
detailed information on income contains information on household structure.® Tab.1 below shows the
uneven distribution of work inside two different households’ types: double earners and one-carner
families. Consistently with what is found by other analyses based on time budget survey data,” we
find that the total working time for women is higher than for men. As we can see, women’s total

working time is higher for both household types (ranging from 67 hours a week in double earner

*We have preferred to introduce amongst the explanatory variables the type of work (part-time) rather then the
number of working hours in the market taking into account the estimation problems highlighted by Jenkins and
O’Leary (1995)

7 These results are also consistent with the analysis on married couples labour supply in Italy (Addabbo, 1997).

8 Refer to Brandolini and Cannari (1995) for a more detailed description of SHIW.

® This result is consistent with the descriptive analysis by Sabbadini & Palomba (1994) carried out on the Italian
TBS. Similar evidence has been provided by Bruyn -Hundt (1996) on Dutch data and by Hersch & Stratton
(1994) on US data. For a survey on unpaid work by gender across countries refer to Bruyn-Hundt (1996) and to
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families to 55 hours a week in one-earner families). Men’s unpaid work seems to be invariant to
household type: 6 to 7 hours a week on average; unpaid work for employed women is lower (33 hours

a week) than for women who are not employed (55 hours a week).

Tab. 1 — Allocation of time by gender and household types

Double Earners (obs 1008) Mean Std Dev Minimum Maximum

men's market working time 41.86 8.94 18 70
women’s market working time 34.43 9.96 12 - 70
men's unpaid working time 6.81 1.58 323 13.09
women's unpaid working time 32.66 7.19 18.82 69.49
men's total working time 48.66 8.85 22.68 78.28

women's total working time 67.08 8.85 38.07 107.40

One earner (obs 1005)

men's market working time T 43.24 8.69 12 70
women's market working time 0 0 0 0
men's unpaid working time 595 1.46 3.10 11.79
women's unpaid working time 54.84 7.84 34.24 92,72
men's total working time . - 49.19 8.59 16.16° 79.43
women's total working time 54.84 784 3424 92.72

Source: Our computations on SHIW 1995 data

2. Evaluating Time use

We now turn to the issue of time evaluation in order to assess its impact on household welfare and on

inequality. Two different methods have been proposed in the literature to evaluate unpaid work:

1. the opportunity cost method: according to this method the individual chooses how to allocate her
time taking into account the marginal net wage that she would receive in paid work. This method
has been criticized on the ground that an individual’s marginal net wage in paid work may differ
from an individual’s marginal productivity in unpaid work (Gronau, 1986). Moreover, given the

higher specialization in paid work, average productivity in. paid work should be higher than

UNDP (1995).
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average productivity of unpaid work (Bruyn-Hundt, 1996). Aﬁothcr problem connected with this
method of evaluation is how to evaluate unpaid work for unemployed people or people who are
out of the labour force whose market wage is unknown.

2. th%};gervice price method: according to this method one should evaluate unpaid work at its market

‘prit!’;e. One can use a single market price referred to a general housekeeper (replacement cost) or
one can distinguish different types of unpaid work and evaluate each one to the corresponding
price of market specialists (service cost).'® However the 1attér measure could overestimate unpaid
work given the higher productivity of market trained workers, and on the other hand it could be
difficult to disaggregate uﬁpaid work in all its different components.

We use both methods of time evaluation and assess the sensitiveness of welfare inequality to different

meﬁhods of time evaluation. Following the replacement cost method we evaluate unpaid work at the

.mean bargained w;ge for a general houscl?ee;)e; i;l 1995. We do not distinguish amongst the different

types and costs of the unpaid work provided.

Turning to the opportunity cost method of evaluating unpaid work, owing to our sample
composition we have to solve the problem of defining a wage for those people who are out of the
labour force or unemployed. The opportunity cost is given by:

s the wage that the employed individual earns (SHIW provides this information while ISTAT
consumption survey does not provide detailed information on current labour income) -

* or the reservation wage.

The latter has been estimated by using Heckman’s selection model (Tab. B.2.2 in Appendix B).

The right hand side variables that we have included are justified in terms of humgn capital theory and

we have also introduced regional dummies, to take into account the effect of the labour market

situation on wages.!

1 Chadeau (1985) and Murphy (1982).
"' As far as past work experience is concerned we could use different measures:

e a proxy of total work experience obtained by subtracting from individual’s current age, the age when he
started working, However, this first measure of past work experience can overestimate past work
experience for those individuals with discontinuous workprofiles; '
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The wage equations reported in Appendix B are the result of a wider set of regressions that we have
run. The return of education is 8% for women, age has-no significant effect on women’s wage. Past
work experience increases women’s wage by 6%. Wages are sensibly lower for women living in the
South West (16% less with respect to those living in the North), in the South East (10%) and living in
the Centre of Italy (-11%). Heckman’s selection term has the positive and significant effect on wages
meaning that women who are more likely to work are also more likely to earn higher wages. The
return of education is 7% for men and wages increase non linearly with age for men. Wages increase
by 8% for each year of past work experience. Wages decrease by 15% if men live in the South and by
4% if they live in the Centre of Italy.

Since the ISTAT Survey on Household Consumption doe; not contain information on
individual wages, we have estimated wages by using the Bank of Italy’s Survey of Household Income
and Wealth (SHIW). Together with information on income and consumption of the family and its
demographic structure, SHIW also collects data on hours of work and occupational status, which
allow us to estimate wages by using a set of explanatory variables also available on ISTAT data.

Wage equations have been estimated separately for men and women by using Heckman
sample selection model. The return of education in terms of wages is 5% both for women and for
men. Age has the expected non-linear effect ‘on wages (though it is significant only for men}. Living
in the South or in the Centre of Italy significantly reduces women’s wages (respectively by 17% and
by 10%) and men’s wages (men’s waged decrease by 21% if they live in the South and by 6% if they
live in the Centre of Italy). Being employed in a managerial position increases women’s wage less
than men’s wages (the latter increase by 25% if men are in a managerial position while the former
increase 12%). On the other hand white collar wages increase by 18% if women and by 10% if men.

Being self-employed or entrepreneur significantly reduces wages (however this may be correlated to

o months of social security contributions paid by workers during their working life. This measure
underestitmates past work experience in those jobs which are not covered by social contributions. However,
since this measure is less exposed than the former to the risk of overestimation of past work experience for
interrupted work profile, we have preferred to use it in the wage equations;

e individual’s experience in current job. We have not used this measure since we need a measure of wage for

11
the higher probability of fiscal evasion). Women employed in the Construction sector have lower
wages than women employed in other manufacturing sectors. Women and men employed in the
Public sector have higher wages than women employed in manufacturing. Men’s wages are higher if
they arg:% employed in Transport, Credit and Public sector and are lower if they are employed in
Buil‘ding"': Trading and Agriculture.The Heckman’s correction term is positive but not significant for

women’s wage equation, while it is significant for men’s wages.

3. Distribution of resources including household production

In this Séction we present the résults of the extension of income to include unpaid work evaluated by
following the methods described in the Section above. Household’s extended income (yex) is defined
as the sum of money income plus the cvaluann of unpaid work time for each member of the

scalid 1

household:

e

yex =y + v, (UNP2)+ 1, (UNP1)
y = household net money income,
UNP1= men’s unpaid working time,
UNP2= women’s unpaid working time,
Y« = evaluation of wife’s unpaid work,

i = evaluation of husband’s unpaid work.

This extended income definition has been used amongst others by Bonke (1992), Bryant and
Zick (1985) and by Jenkins and O’Leary (1996). In Tab. 2 are presented the descriptive statistics on
money and extended income distributions at the level of household, per capita and adult equivalent.
Equivalent income corresponds to the adjusted income obtained by using for each definition of

income (money and extended) the appropriate estimates of equivalence scales. The cost of children

people who are not working in 1995.
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index applied to money (extended) income is 0.22 (0.30) for a baby less than 2 years old, 0.30 (0.20)
for a child between 3 and 5 years old, 0.20 (0.18) for a child in the age class 6-17, and 0.34 (0.30) for

a dependent adult less than 24 (refer to Appendix C for estimation results).

Tab. 2 - Descriptive Statistics on Money and Extended Income

Median Mean St.Dev.
3485.917 4027921 2373.027
5301.472 6070.504 2913.722
4915.19 5470094 2194.293
1040.861 1273.618 900.1993
1617.759 1898.097 1103.97
1471.834 1713.083 904.9367
1491.214 1719914 1043.114
2310.201 2617.939 1276.056
2121.673 2359.977 982.1832

Note: a) sample: number of observations 2013 (only couples);
b) o.c. = opportunity cost method; s.p.=service price method.
Source: Our elaborations on SHIW data

household money income
extended household income (o.c.)
extended household income (s.p.)
percapita money income
percapita extended income (o.c.)
percapita extended income (s.p.)
equivalent money income
equivalent extended income (o.c.)

equivalent extended income (3.p.)

The average extended income of married couples is around 6,000 thousand lire when
evaluated by using the opportunity cost principle and 5,470 thousand lire when evaluated by using the
serﬁce price principle, whereas average moﬁey income is 4,000 thousand lire.

The evaluation of standard of living requires moving from the household unit to the individual
one. A measure of the extent of household economies, reflecting efficiency aﬁd needs effects, can be
obtained by comparing per capita and equivalent density distributions of income by different
definitions (fig. 1). The increase observed in the median of the latter to the former is above 40% with
non signiﬁcaﬁt difference between different definitions of income, suggesting that household
economies do not differ significantly by consumption definitions.

Measured by the equivalent income approach, the extended standard of living increases
considerably for one-family households ranging from 42% to 55% according to the evaluation method

used for domestic work, Note that the distribution of extended income is more concentrated around

_
I
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the median when household production is evaluated by using the service price method rather than the
opportunity cost method. This has obvious implications in relation to the inequality measures on
extended income.

%Next we analyse how inequality changes with the inclusion of household production in the
definition of income for the whole sample and for significant groups of households.

By using different indicators of income inequality (Gini, Theil and Log of variance), we find
that extended income is characterized by a lower inequality tﬁan money income and that extended
income valued at opportunity cost (o.c.) is characterized by higher inequality than extended income
valued at service price (5.p.) (Tab. 3 ). This result holds for different types of families: one earner,
double earner, childless or with children and for different levels of education of head of the family.
The reduction in income inequality is higher in one-earner households than in double earner

L T

households. Inco;fle distributions for childfess households and for households with children are
similar, probably due to a similar distribution, inside these groups of families, of one-earner and
double-earner households. In general, inequality in the distribution of resources is shortened when we

use equivalent income instead of per capita income as a measure of welfare.

C Dn of PC extended Income -ocp /A Dn of equivalent extended incom

C Dn of percapita money Income A Dn of aguivalent money income

.15‘|

:
/

o

0 2000 4000 6000 0
yfesp
Dn. of PC. and Eqg. Money Income
© On of PC extended incoma -spp /A Dn of equivalent extended incom

yfesp
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QO Onaof iv. Money income. A Dn of Equiv. Ext. Incame - CCP
{1bn dEgﬂ%v. Ext Income -SPP
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Fig.1 - Extended standard of living




Tab. 3 — Income inequality by househeold types

household money income
extended household income (o.c.)
extended household income (s.p.)
percapita money income
equivalent money income
percapita extended income (o.c.)
equivalent extended income (o.c.)
percapita extended income (s.p.)

equivalent extended income (s.p.)

household money income
extended household income (o.c.)
extended household income (s.p.)
percapita money income
equivalent money income
percapita extended income (0.c.)
equivafent extended income (0.c.)
perca?ita extended income (s.p.)
equivalent extended income (s.p.)

obs

household money income
extended household income (o.c.)
extended household income (5.p.}
percapita money income
equivalent money income
percapita extended income (o.c.)
equivalent extended income (o.c.)
percapita extended income (5.p.)
equivalent extended income (5.p.)
obs

Source:Our elaborations on SHIW data

‘Whele Sample
Gini Theil
0.2995504 0.149334
02445502 0.099850
0.1979569 0.068381
0.2695412 0.121046
0.307079 0.157047
0.2908467 0.141473
0.249193 0.103
0.2577793 0.114061
0.2043198 0.072843

Log Var
0.328618
0.1827%6
0.116612
0.226737
0.346163
0.264306
0.190165
0.196582
0.123184

Double Earners

Gini Theil
0.2291232 0.090098
0.2159419 0.077390
0.1842279 0.058801

0.271915 0.126946
0.2308181 0.092042
0.2475625 0.103126
0.2124775 0.07532
0.2332022 0.093167
0.1848214 0.059861

1008

No children
Gini Theil

0.3101568 (.161098
0.2533381 0.107482
0.2176011 0.082031
0.3101568 0.161098
0.3101568 0.161098
0.2533381 0.107482
0.2533381 0.107482
0.2176011 0.082031
0.2176011 0.082031
370

Log Var
0.172358
0.150297
0.104511
0.236904
0.175487
0.193847
0.145475
0.164093
0.104866

Log Var
0.361052
0.200629
0.141038
0.361052
0.361052
0.200629
0.200629
0.141038
0.141038

One Earners

Gini Theil Log Var
0.275125 0.142149 0.2856548
(.201636 0.076581 0.1244466
(.163564 0.053794 0.083314
0.327504 0.201193 (0.373297
0.282319 0.150581 0.2963238
0.263749 0.126174 0.2047098
0.207741 0.081288 0.1304934
0.232145 0.100483 0.1549035
0.168048 0.057549 0.0864056

1005

With Children

Gini Theit  Log Var
0.297088 0.146868 0.321183
0.242737 0.098094 0.1778572
0.193162 0.065425 0.110454
0.320100 0.171578 0.3805067
0.302257 0.151967 0.3362218
0.265304 0.116451 0.2214565
0.246323 0.100508 0.1852209
0.223127 0.085678 0.1497227
0.198169 0.068642 (.1161162
1643

14

o
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(Tab. 3) ‘
Years of Education <8 Years of Education 8-13
Gini  Theil LogVar Gini Theil Log Var
household money income 0.262121 0.114006 0.277988 0.257220 0.109529 0.23517

extended household income (0.c.) 0.195923 0.065855 0.121628 0.214090° 0.075122 0.141480
extended household income (s.p.) 0.147538 0.03797 0.068764 0.184771 0.057899 0.104611

pérca@’ita money income 0.418090 0.298156 0.731129 0.322699 0.174744 0.388577
equivalent money income 0.274360 0.124568 0.298147 0.267644 0.12008 0.252763

percapita extended income (0.c.) 0.259556 0.113105 0.210237 0.270717 0.125377 0.222715
equivalent extended income (0.c.} 0204236 0.070546 0.131317 0.21984 0.080109 0.148217
percapita extended income (s.p.)  0.223370 0.084093 0.149102 0.253633 0.112809 0.190645
equivalent extended income (s.p.) 0.156105 0.042325 0.075211 0.193203 0.064464 0.112994
obs | 973 795

Years of Education 13-18
Gini Theil LogVar

“household money thcome 0.243007 0:059746 0.193435

extended household income (o.c.) 0.208787 0.071871 0.141842
extended household income (s.p.) 0.203411 0.070784 0.128042
percapita money income 0.317160 0.173970 0.341397
equivalent money income 0.241906 0.09933%9 0.186707
percapita extended income (0.c.) 0230300 0.086845 0.166344
equivalent extended income (o.c) 0.204596 0.069348 0.133227
percapita extended income (s.p.)  0.235058 0.092156 0.165743
equivalent extended income (s.p.} 0.202339 0.070379 0.123298
obs 238

Source:Our elaborations on SHIW data

The decrease in income inequality that we obtain by widening income definition to include
unpaid work is found for different household types and with different inequality indicators. This
equalisation result is consistent with Jenkins and O’Leary’s (1996) analysis on UK data and in
contrast with the mixed evidence provided by other studies like the one by Bonke (1992) and the one

by Bryant and Zick (1985)."% Jenkins and O’Leary (1996) analysis is based on personal equivalent

"2 Bonke (1992) finds that the result on equalisation depends on the type of inequality index and on the type of
household analysed whereas Bryant and Zick {1985) by using US data found that income inequality decreased
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income rather than on household income as most of the previous literature on this topic. We find that
equalisation in extended income distribution does not -depend on the unit of analysis, since 1t holds for
household income, percapita and equivalent income.

Note that the inequality measures for the whole sample are higher than within group
inequality in the case of households distinguished by economic status (for instance the Theil index for
extended income evaluated at opportunity cost is 7.5% for double earners and 8.1% for one-earner
families, whereas for the whole sample it is 10%). This suggests the presence of between-groups
inequality. What is interesting to note ié that between-groups inequality remains also after having
accounted for household production. This result is emphasized in Fig. 2 where subgroup decile
composition for one-earner and double-earmer households is reported.

In sum, income inequality decreases and the standard of living increases when one considers
unpaid work as part of the household’s standard of living. However, it is important to bear in mind
that the production of unpaid work is mainly a result of women’s work as shown in Section 1. I;
follows that it is women’s unpaid work that sustains a higher standard of living. The object of the next
section is the evaluation of gender inequality in earnings and in the use of resources both in traditional

and non traditional households.

4. Gender Inequality in Earnings and in the Use of Resources

This section focusés on gender inequality by distinguishing between different aspects of incomes,
earnings and use. While the entire approach to inequality has been recently based on identifying what
people get out of the means they can use rather than on the means they earn, the traditional approach
of relying on earnings as a welfare indicator is useful to point out an important asymmetry between
women and men still existing in our society. Women very often work as hard as, or harder than, men,
while their earnings are much lower. As shown in fig. 4 more than 50% of the total time devoted to
work by the married couple, including the unpaid kind, is done by women, whose confribution tfo

household extended income is less than 50%. This holds both for traditional households where the

by extending income to include unpaid work in 1979-80 and increased in 1975-6.
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women’s share of working time is 52%, while their contribution. to household extended income is
36%, and for non traditional households where women share the 58% of total working time to which
about 44% of household extended income corresponds. This is due to the presence of a consistent
wage %ifferential by gender in the labour market."

s

Allgcation of Fime Work « One Earners Gendar Contribution to Housshold Incoms - One Eamers

Man - pald work
42%

0%

WM en - paid work, 31 Men - unpald wotk DIVVomen - paid work DWomen - npaid work | o Mon - pald work B hen - unpaid work 01'Wormed - paid werk OWomen - unpeid work

Allocation of Tims Work - Double Esmars Getidar Contributions to Household Income - Double Esmers.

‘Womeor: - unpikd work
8%

Mon -unpadwodk
%

[ bon - pid work @kea - unpald work O'Woman - paid work OWamen - ungaid work | 6 Man - paid work B Men - unpald work O'Women - pald work DWomen - unpaid work

Fig. 4 — Gender Allocation of Time Work and Gender Contribution to Household Income, by
One Earner and Double Earner Households

1* Wage differential by gender in Italy was 22% in 1995 and has been increasing during the last decade (CNEL
1998).
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The assessment of gender inequality in achievement can be evaluated by comparing the

&) Decile income group - Money Income

amount of inequality in the distribution of household income and the amount of inequality in the

distribution of individual income. The larger the gender gap the larger is inequality as measured by

any inq%uality indices. The difference between the inequality measures in the two distributions

proviideé‘;" ‘an indirect measure of the extent of the intra-household inequality.

As far as the earnings aspect is concerned, Tab. 5 shows that income inequality is higher

amongst individuals rather than amongst households. As expected, the distance between individual

S R S T

and household’s income inequality decreases when we extend income to include unpaid work,

especially in one-earner househblds, suggesting that accounting for unpaid work reduces the gender

gap. As noted in the previous section, inequality is lower when unpaid work is evaluated at the service

price rather than with the opportunity cost method, even if the evaluation method used does not affect
the distance in term; of inequality between households and individuals.
#
»
Tab. 5 ~- Inequality measures of earnings, extended income and equivalent income for households and
P Decencome grosp- Extendedfncome 5 individuals
s § Gini Theil Log Var
:: : g Whole Sample Households Individqals Households Individuals Households Individuals
i | Money income 0.30 0.48 0.15 0.45 0.33
m é extended income (0.c,) 0.24 0.30 0.10 0.16 0.18 0.30
1 | extended income (5.p.) 0.20 0.27 0.07 0.13 0.12 0.21
- 3
- Double-Earners
™ Money income 0.23 0.32 0.09 0.18 0.17 0.39
o extended income (0.c.) 0.22 0.26 0.08 0.11 0.15 0.24
” extended income (s.p.) 018 0.23 0.06 - 010 0.10 0.16
" Equivalent income 033 03 0.22 016 0.34 0.36
One-Earners
Money income 0.28 0.64 0.14 0.83 0.29
extended income (o.c.) 0.20 03 0.08 0.16 . 0.12 0.26
Fig. 2 — Composition of Decile Income Groups, by Household Economic Status for Money extended income (5.p.) 0.16 0.27 0.05 0.14 0.08 0.2
Income (2) and Extended Income (Estimates with Opportunity Cost Method) (b). Equivalent income 0.24 0.21 0.1 0.07 0.2 0.14
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In the remainder of this section we concentrate on gender inequality refated to the use aspect of
houschold resources. This requires the 'ﬁithn-family Aiﬂsion of income use between women and men
to be identified. As known, in most household survey, consumption and expenditure data are collected
at the household rather than individual level, so individual consumption is not directly observed. Only
few goods, such as leisure, are consumed by only one member in the household. Most empirical tests
on household allocation model have, therefore, focused on leisure demand (Chiappori 1992,
Browning, Bourguignon, Chiappori and Lechene 1993, Fortin and Lacroix 1997). While it has been
recognized since the work of Becker (1965) that a significant proportion of time not allocated to
market labor supply is spent in producing goods and services within the household, only Apps and
Rees (1996) have tested the implication of the inclﬁsion of househqld production on the estimates of
intra-household resource allocation.

We apply the model proposed by Apps and Rees to our data in order to assess income use by
gender. The model proposed by the authors belongs to the collective model class, which assumes tha.t #
the household consists of individuals with their own utility funtions, who achieve a Pareto-efficient
resource allocation. While the specification of the model is reported in Appendix D, we briefly
summarize the model features, The individual utilify functions are defined over three goods - a market
cénsumption good, a domestically producéd good the implicit price of which is determined within the
household, and pure leisure — and maximized subject to a budget constraint that restricts the value of
demands to the individual share of household income. In particular, no ]umi)-sum transfers between
husband and wife are allowed, thus indivual shares are equal to individual full income. Since there is
no information available on individual consumption of market and domestic goods, the parameters of

these equations in the female and male systems of demand are constrained to be identical™.

' To use the authors’ words, joint consumption shares for market and domestic goods are estimated with
Jfemale and male parameters constrained to be identical (p. 206). This sentence contains some inconsistency. In
particular, consumption shares are joint only in a unitary model which does not assume individual preferences,
while constraining the parameters of the individual equations to be equal implies that an individual model is
specified which means that the choice of some rules to allocate consumption goods between spouses is required.
We assume that the allocation of consumption between market and domestic goods chosen by each spouse is
equal to the allocation observed on aggregate at the household level, This implies imposing some structure on
_preferences. :

e e P
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Estimation of the behavioural parameters of a specified form of preferences allows money welfare
measures to be calculated from the indirect utility function. Behavioural parameters have been
estimated on the subsamples of one earner and double earner households by assuming both a unitary
decisﬁ%:ln process within the household and a collective one as described above. The last row in Tab. 5
re&)orfé inequality measures defined on equivalent income for the distributions corresponding to the
household model - which places all family members at the same point in the distribution, ignoring
intra-family inequality - and to the individual model. |
Unlike the distributions of earnings and extended income, inequality in the welfare
distributions amongst individuals is lower than inequality amongst households. This result is likely
due to the hypothesis of exchange between market and domestic goods within the couple underlying

the individual model. Apps and Savage (1989), who provide the same exercise without including a

T - & 4 .

domestic good in the specification of preferences, find instead a considerable increase in the value of
the inequality index for the individual model than the household one. Our finding confirms Apps and
Rees’s (1996) suggestion that accounting for household production has relevant implications in order
to identify intra-family welfare distribution correctly. Further efforts on this issue should be addressed
to test the validity of the collective representation of the decision process and to the estimation of the
sharing rule which is not incorporated in the structure of the estimated model, wheras it could add
useful information upon the consequences of specific policies.

Eﬁdence on equivalent income inequality by gender is also summarized by the percentage of
fémales in each deciles by household economic status (Fig. 4). While equivalent income is almost
equally distributed by gender in all decile in double-earner families, females are alﬂl concentrated in
the lower deciles in one-earner families, suggesting that housewives are more exposed to the poverty

risk than their partners.
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a} Dacile inceme Group - One Earners

Conclusions

In this paper we have extended income to include unpaid work based on Italian data. There is no
uniqu% source of data in Italy containing information on time allocation and income. Therefore we
haiye g';;ttched different data to acquire the necessary information. We report the estimates on unpaid
work i‘or a sample of couples based on ISTAT time budget survey. This analysis shows that household
composition and individual characteristics differently affect unpaid work by gender. As expected,
women’s unpaid work significantly increases with the presence of children according to the type of

childcare services available in Italy. We have also found that not only young, but also older

dependents significantly increase women’s unpaid work. Unpaid work has been imputed to the Bank

6f Italy Survey on Income and Wealth taking into account the different behaviour by gender, and

b} Daclla ncome group - Doubla Earnars

*“gvaluated by using both service price and-oppextunity cost method.

This paper focuses on the assessment of extended standard of living and inequality by gender
in one-family households. We provide 'estimates of equivalence scales that are consistent with the
definition of income used. In particular, we apply a non-parametric regression method to estimate
équivalence scales on extended and non extended consumption in order to account for the presence of
different needs between household members and economies of scale that take place within the

household in relation to the consumption of market and non market goods. We have found that the

inclusion of household production significantly changes the profile of the cost of characteristics index

stimulating further investigations on this issue.
As expected, extended income valued at opportunity cost is characterised by higher inequality

Fig. 4- Composition of Decile Income Groups by Gender in One Earners (a) and Doublé

. than extended income valued at service price, while both are more equall distributed than mone
Earners (b) Households, Estimates of Equivalent Income corresponding to individual model. - P e 4

income. Our analysis is consistent with Jenkins and O’Leary’s (1996) equalisation result, since
inequality is lower when we extend income in different household types (in particular one-earner and
double-earner family) by using different inequality indicators. This result holds independently of the
reference unit — household, percapita, or equivalent aduit — of the income distribution. We note also

that even accounting for household production does not eliminate the between-groups mequality

T e e e o
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distinguishing households by economic status.

As in most existing societies, data used indicate that women ﬁerform a higher share of work,
including the unpaid kind, with respect to their partners, while their extended income share is much
lower. This uneven distribution of working time and income by gender should be taken into account
in the assessment of welfare policies. Gender inequality in achievement has been assessed both in
eamnings and use of resouces. As expected, the distribution of earnings is characterised by a high
degree of inequality. Extending the definition of income reduces the gender gap but does not
eliminate it. On the contrary, based on estimation of Apps and Rees’s model (1996) welfare is more
equally distributed by gender. This result confirms Apps and Rees’s (1996) suggestion that
accounting for household production has relevant implications in order to identify intra-family
welfare distribution correctly. Further efforts on this issue should be addressed (a) to test the unitary
and collective representations of the household decision process including household production, and
(b) to the estimation of the sharing rule which is not incorporated in the structure of the estima’r;d

model, whereas it could add useful information upon the consequences of specific policies.
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Appendix A — Descriptive statistics of the data used

Tab. A.1 — Descriptive Statistics and t-test on the SHIW and TBS samples

AGE }
ANSTW

NE -

CENTRE
SOUTH
NFLW
0oCcC
CASALW
DIP
INDIP
WAGR -
IND

PTW
PUBW
ALTRATW
WSER

= NCOMP

NF02
NF35
NF617
NF324
ANSTH
AGEH
PTH
NFLH
QCCH
DIPH
INDIPH
HAGR
INDH
PUBH
ALTRATH
HSER
UNPH
UNPW
UNPHB
UNPWB
variables
AGE
ANSTW
NO

NE
CENTRE
SOUTH
NFLW
0CC
CASALW
DIP
INDIP
WAGR

SHIW (obs 3208)

MEAN
40.17

9.3

0.26

0.2

0.18
0.35
0.54
041
045
0.36

0.1

0.02
0.11
0.12
0.18
0.15
0.33

35
0.1

0.18
0.75
0.42

9.6

43.74
0.04
0.18
0.77
0.62

0.2

0.04
0.33
0.23
0.24
0.47
7.62
44,66
7.62
44.66

woman's age

.

ST.DEV
9.19
4.03
0.44
0.39
0.38
0.47
0.49
0.49
0.49
0.47
0.29
0.14
0.31
0.32
0.38
0.35
0.46

P |
(.29
041
0.85
0.69
3.96
9.35

0.2
0.38
0.41
0.48
0.4
0.19
0.47
0.41
0.42
0.49
3.12
13.34
3.12
13.34

woman's years of education

lives in North West
lives in North East

lives in Centre

lives in the South

woman not in the labour force

woman employed

housewife

woman employee
woman self-employed

woman works in agriculfure

TBS (obs 4297)

MEAN
41.04
8.42
0.17
0.29
0.17
0.37
0.62
0.38
0.52
0.28
0.09
0.03
0.06
0.09
0.09
0.19
0.28
3.53
0.15
0.15
0.2
0.25
891
44.57
0.1
0.18
0.82
0.57
0.23
0.06
0.25
0.16
0.33
0.49
8.09
45.78
8.63
4722

ST.DEV,
12.67
4.55
0.43
0.52
0.42
0.55
0.55
0.55
0.57
0.51
0.33
0.2
0.28
0.33
0.33
0.44
0.51
1.15
0.43
0.44
0.52
0.63
4.69
12.62
0.34
0.44
0.44
0.56
0.48
0.28
0.49
0.42
0.54
0.57
3.65
14.02
9.36
18.21

t-test

345
-8.85
-8.85

8.57
-1.08
1.69
6.64
249
5.71
-7.03
-1.39
2.55
7.20
-3.96
-10.73
438
-4.45
1.21
6.01
-3.04

-32.40

-10.96
-6.90

327
9.56
0.00
5.06
-4.16
2.95
3.68
7.16
7.24
8.12
1.63
6.00
3.52
6.60
7.03
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PTW woman works less than 30 hrs/week
PUBW woman works in the Public Sector -
ALTRATW woman works in other Service Sector
WSER woman works in Service Sector
NCOMP number of mermbers in the family
NF02 number of children aged less than 3
NF35 number of children aged 3-5
NF617 number of children aged 6-17
NF617 number of children aged 18-24
ANSTH years of men's education

- AGEH men's age
PTH men works less than 30 hrs/week
NFLH men nof in the labour force
OCCH men employed
DIPH men employee
INDIPH man self-employed
HAGR man work in Agriculture
INDH man works in manufacturing
PUBH man works in Public Sector
ALTRATH man works in Other Service Sector
HSER . man work in Service Sector
UNPH weekly hours of unpaid work for men
TUNPW weekly hours of unpaid work for women
UNPHB weekly hours of unpaid work for men.
UNPWB weekly hours of unpaid work for women

UNPHB and UNPWB have been computed on the TBS sample by attributing the actual number of unpaid work

of the individual if the information on the day of the week in question is available or the estimated otherwise.
UNPH and UNPW use the same equations on the different data set to impute the total number of hours of

unpaid work.

»
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Tab. B.%?il.l - Week-day

Variaﬁfes
INFEREEPT

Age

Years of education
North West

North East

South

Net in the labour force
self-employed
Agriculture
Part-time worker
Service Sector
N.children aged<3
N.children aged 3-5
N.children aged 6-17

o DN.children aged 18-24

Partmer's yrs educ. ©
Partner’s age

Parmer part-time w.
Parter in service s.
Parmer not labour f.
Partner self-employed
Parter in Agriculture
N.OBS.

B

Tab. B.1.2 - Saturday
INTERCEPT

Age

Years of education
North West

North East

South

Not in the labour force
self-employed
Agriculture

Service Sector
N.children aged<3
N.children aged 3-5
N.children aged 6-17
N.children aged 18-24
Pariner’s yrs educ.
Partner's age

Partner not lab.force.
Parmer in Agriculture
Parner self-employed
Partner in service s.
N.observations

R

Appendix B - Unpaid work and wage equations

Tab. B.1 — Unpaid work by gender and day of the week

Women Men
Coeff. {t-ratio SE. Coeff. t-ratio S.E.
1338 10450 0000 -0.249  -1.000 0.319
0.009 2.120 0.034
-0.003 -0.460 0.648 -0.019 -1.970 0.049
0.119 2230 0.026
0.042 0850 0395 -0.093 -1.060  0.289
0.137 2.820 0.005 -0.245 -2.780 0.006
0.887 13.930 06.000 0.917 7.600 0.000
0234 -3610 0000 -0.324 -3310 0.001
0750 6100 0.000 0.196 1.050 0.295
0314 5360  0.000 0.202 1.640 0.101
0375 5540 0.000 0.288 3.180 0.002
0.195  4.500 0.000 0.383 3.940 0.000
0.041 0980 0327 0.059 0.640 0.524
0.090 2380 0017 -0.140 -1.640 0.101
0.055 1.770 0.077 0.121 1.750 0.081
-0,027 -5410 *“0.000 -
-0.009 -2.120 0.034 0.012 2.550 0.011
0.157 2.890 0.004 -0.145 -1.100 0.271
. 0208  -1.360 0.173
-0.094 -1.940 0.053 -0262 -1.790 0.074
0.023 0540 0.593 0.137 0.960 0.336
-0.065 -0.830 0409 -0308 -1.110 0.269
048 948
0.36 0.16

1.688 15990  0.000 0.119 0.500 0.616
0.003 0730 0468 0.006 0.600 0.546
-0.002 -0410 0.683 0.020 2.270 0.024
-0.044 -0.960 0338 0.070 0.640 0.519
-0.019  -0460  0.647 0.067 0.670 0.503
-0.019 -0.440 0.660 -0300 -2.980 0.003
0.063 1210 0225 0.203 1.8%0 0.060
0164 -3.030 0.003 -0.086 -0.930 0.353
0.106 1.050 0293 -0.044 -0.250 0.800
0257 -4.830 0.000 -0.326 -3.940 0.000

0238 5930 0.000 0.345 3.620. . 0.000 .

0.123  3.200 0.001 0.175 1.910 0.057
0.022 0.650 0.518 0.073 0.910 0.363
0.026 0.870 0383 -0.160 -2.240 0.026
-0.006 -1.390 0.164
0.003 0.720 0471 0.005 0.550 0.582
0.042 -1.030 0303 -0217 -1.760 0.078
0.108 1560 0.120 0.302 1.260 0.209
0.071 1.850 0.065 -0.136  -1.060 0.287
-0.056¢  -0.420 0.672
1038 1038 :
0.18 0.10
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Tab. B.1.3 - Sunday Tab. B.2.3 — Wage equations
Women - Men . Women Men
Variables Coeff. t-ratio S.E. Coeff. t-ratio S.E. Variable Coeff. Std.Err. fratio Coeff. Std.Err. t-ratio
INTERCEPT 1.23 9.88 0.00 -0.10 -0.44 0.66 Constant 1.039 0.449 2311 -0.324 0332 -0.976
Age 0.01 2.98 0.00 0.01 292 0.00 years of education 0.048 0.009 5427 0.053 0.004 14.108
Years of education -0.03 -4.57 0.00 -0.02 -1.90 0.06 AGE 0.023 0.018 1.267 0.106 0.016 6.813
North West 0.21 2.32 0.02 AGESQ -0.000 0.000 -0.513 -0.001 0.000 -6.395
South 0.07 1.64 0.10 -0.12 -1.47 0.14 Southt- -0.169 0.046 3702 -0.211 0.025  -8.555
Not in the labour force 0.10 222 0.3 0.02 0.17 0.87 Gentre -0.103  0.036 -2.863 -0.056  0.024  -2.318
self-employed -0.02 -0.31 0.76 -0.21 -241 0.02 Managerial position 0.119 0.071 1.681 0.246 0.033 6.446
Agriculture 0.20 1.73 0.08 0.39 2.01 0.04 white-collar or teacher 0.178 0.044 4,079 0.100 0.028 3.632
Service Sector 0.11 1.19 0.23 professional 0.135 0109 1233 -0.076. 0.056 -1.351
N.children aged<3 0.29 547 0.00 0.43 4.51 0.00 self-employed -0.182 0.051 -3.560 -0.187 0.029  -6.518
E N.children aged 3-5 0.18 3.50 0.00 0.25 2.75 0.01 co-worker 0.317 0.330 0.960 -0.087 0.256  -0.338
S N.children aged 6-17 -0.08 -1.70 0.09 -0.18 -2.29 0.02 employer or managing partner -0.557 0.107  -5.202 -0.137 0.047  -2.907
g N.children aged 18-24 0.05 1.35 0.18 -0.13 -1.86 0.06 employed in Agriculture 0.046 0.075 0.610 -0.098 0.043  -2.289
Parener's yrs educ. 0.02 2.67 0.01 employed in Construction -0.186  0.136 -1.369 -0.076 0.035 -2.188
Partner not labour f. 0.08 1.3% 0.19 -0.28 -2.16 0.03 employed in Trade -0.038 0.046 -0.822 -0.098 0.031  -3.157
Partner self-employed -0.07 -1.37 0.17 0.24 1.87 0.06 employed in Transport or Comm. 0.122 0.129 0.947 0.096 0.043 2.229
Parter in Agriculture 0.21 1.97 0.05 -0.28 -1.24 0.22 employed in Banking and insur. -0.041 0.065 -0.635 0.099 0.039 2.540
Partner in service s. -0.26 -1.85 0.06 Other sector employed 0.014 0.054 0.261 0.015 0.056 0.264
N.observations 927 927 ' Public sector employed 0.146 0.044 3.346  0.089 0.026 3.444
R 0.11 0.07 Heckman's lambda 0.082 0.100 0.823 0.588 0.080 7.357
mosObservations - 1298 = - 2455
Tab. B.2.1 — Employment Probability g 0.34 0.37
Women Men
Variable Coeff. Std. t-ratio Coeff. Std. t-ratie 4
Error Error »
Constant -5.177 0.538 -9.621 -4.800 0.632  -7.599
Household income -0.001 0.002 -0.625 -0.014 - 0.002 -8.248
age 0.238 0.028 8.638 0.308 0.030  10.364
age sqaure -0.003 0.000 -9.095 -0.004 0.000 -11.927
years of education 0.134 0.007 18.407 0.082 0.008 10.302
i number of children aged < than 3 -0.343 0.088  -3.905 0.107 0.111 0.958
i number of children aged 3-3 -0.231 0.064 -3.602 0.019 0.080 0.234
H number of children aged 6-17 -0.183 0.036 -5.136 -0.141 0.038  -3.681 |
I number of children aged 18-24 -0.157 0.044  .3.550 0.088  0.045 1.951
Regional unemployment rate -0.049 0.006  -8.735 -0.040 0.006  -6.601 .
Chronic disease -0.270  0.087  -3.103 -0.119 0.084  -1.423
Partners not employed 0.156 0.106 1.465 -0.159 0.170  -0.934 L
‘ Tab. B.2.2 — Wage equations %
J i ‘Women Men ]
#il : Variable Coeff. Std.Err. t-ratio Coeff. Std.Err. t-ratio
! Constant 0.504 0.470 1.072 -0.237 0302 -0.783 g
I years of education 0.084 0.009 9411 0.072 0.003 24.272 §;
It AGE 0.030 0.019 1.556 0.089 0.014 6.249 ‘g
I AGESQ -0.000 0.000 -0.982 -0.001 0.000 -6.042
n past work experience 0.064 0.019 3373 0.078 0.011 6.824
South East -0.103 0.057 -1.812 -0.152 0026 -5.792
i South West -0.164 0.057 -2.855 -0.155 0.029  -5.287
i i Centre -0.109 0.038  -2.880 -0.043 0.023  -1.848
| Heckman's lambda 0.175 0.106 1.649 - 0.449 0.073 6.111
5 Observations 1290 2455
g R 0.27 0.30
j
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Appendix C. Non Parametric Estimates of Engel Equivalence Scales on Extended Consumption

Household activities contribute to household consumption (well-being) by combining market goods
and household time into commodities. It is likely that household economies of scale and needs
associated with the non monetary component of consumption are different than those usually
estimated on market consumption goods. In section 1 we observed that time spent in household
activities depends considerably on household c.:omposition‘ It would be useful then to provide some
measures of how equivalence scales change when household production is included into a broader
definition of consumption.

Data on extended consumption have been obtained by integrating the Consumptions Survey
of the Italian Household (1995) carried out by ISTAT with data on time use (TBS). For this purpose,
we use the matching equations described in section 1 and the input-based evaluation method,
described in section 2, to value household production.

Equivalence scales on extended consumption are estimated by applying Engel's method”
which is based on the identifying assumption that the share of the budget devoted to food expenditure
correctly allows welfare comparisons between households of different demographic composition. We
consider a broader bundle of necessities to-include household production.

Engel curves are estimated non parametrically through Kernel regression methods. This
approach offers the advantage that does not require to impose any particular functional form to

estimate the unknown conditional expectation function.

my(x) = E[fWn| X; =x, di = d"] h=1,.. H (C.1)
The conditional expectation function of the Ehgel relationship is given by
where W, is the consumption budget share of good m, X; denotes income (total expenditure) and d; is
a vector of variables representing household characteristics and we allow d; to assume a number of
discrete values identifying H household groups.

The Engel's curve in (1) is estimated using kernel techniques (see e.g. Hardle, 1990 and

F]
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Hardle, Muller and Werwatz, 1997) by

N K((X: %)/ BWI(d: = d")
N K(X: -x/ WI(d = d")

ity (X) = (C2)

o e

*

!

L

where I(A) is the indicator function of the event A and K(.) is a kemel function (we choose the
Gaussian density). |

An index of the cost of characteristics d" is given by

Tt (%)
i (%)

where r #h denotes a reference household. (C.3) provides a measure of the additional expenditure that

§h0 (x) = (C.3)

#% a family with demographic characteristics 4" needs to achieve the same standard of living as the
reference family.

Fig. C.1-2 show non-parametri'c Engel curves for food and a bundle of necessities (including
food, fuel, health, education) on log of expenditure, while Fig. C.3-4 present Engel curves on log of
extended expenditure for household production and all necessities including household production. It
can be seen that the underlying relationships are strongly linear also in the extreme tails of the
expenditure distributions and look downward-sloping indicating that all commodities are necessities.

Fig. C.5 shows non-parametric Engel curves for all necessities by number of children in the
household. The sample includes only couples and consists of a pooled data set of three years (1993-
1995) in order to keep the number of observations in each demographic group large enough for the
non-parametric techniques to apply. The presence of children seems to shift Engel relationships
almost in a parallel way.

Engel scales (C.3) are calculated numerically as the distance between the curves estimated for
different household composition at various expenditure points - in particular, the median, the thirtieth
and the eightieth percentiles - on the distribution of food share, necessities share on expenditure, and

all necessities share, including household production, on extended consumption (Tab. C.1). By
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354243

comparing these three sets of estimates we observe that equivalence scales estimated on food share

underestimate household economies of scale. It is interesting to note that the index of characteristics |

254447 |

estimated on the share of necessities on expenditure is very close to recent estimates on Italian data % ] Z
based on a complete demand system (Perali e al. 1997). ?; 1
L : L b
The inclusion of houschold production to the selected bundle of necessities significantly _ T . . — iy ; - ' 60172

Inx e
Fig. C.1 - Non-Par. Enggix(‘,urve far Food Fig.C.2 - Non-Par. Engel Curve for 'Necessities

changes the index of cost of children. At the median of the expenditure distributions the cost of a child

less then two years old increases from 22% to 30% of an adult (the index in Tab. C.I has to be asaas ] 10027
doubled if the cost of characteristics is referred to a single adult of the reference household instead of 1 |
the couﬁle), while the cost of an older child in all other age ciasses decreases appreciably. The B : 1 . : ]
reduction is higher for the cost of a baby between three and five years old, going from 30% to 18% of ] ]

‘-EEL! ?[ EI
. |
g:?
%
s% an aduit. Note also that unlike the estimates on non-extended consumption, the cost of a dependent ' 473 ' - et 14575 ' . w.w'la
| _ P Fig. C.3 NonaPar. Enget Curve for Hh, Production = = - Fig. C.4 - Non-Par. Engel C. for ‘Necessities and Hh Prod
g adult in terms of extended consumption is not higher than the cost of a neonate below the median
! level of welfare. This result does not hold at a higher level of extended consumption where the cost of #
| a dependent adult seems to increase significantly as the evidence on non-extended consumption
Z:%T N Childless couples A\ Gouples with a child aged 0-2 OChildless couples /s Bauplas with a child aged 3-5
*% shows, 7 -4 787321 4
| i
;é As far as economies of scale are concerned, it seems that the cost of two children in the same . -!
51 : ' : !
| : : _
E‘ age class increases the cost of the reference household less than proportionally. In particular, J 4
| !
5 : i o
é economies of scale seem much higher within extended consumption. Z |
It should be noted that even the same value of the equivalence scale associated to a given : a6t _
| 14.8043 ; . 1B.0543 14,8043 ) ' Inxest ' 16.0543
- - . . . nxes!
household implies a very different ammount of the compensation needed to achieve the same standard Chittiess soupls s A Couplas with & child agad 6-17 SChldless couples /A Couples with a child aged 18-24
= 737395 ~
of living of the reference household according to consumption defimitions, as the median of the . : .
.
. . . . . . . . k i . :
household expenditure distribution is about 3,000 thousand lire, while the extended consumption one g
is about 5.000 thousand lire. _ , |
’ - We1 _ - . : . i
| ' : 14.6043 ' ' 16.2385 14.8043 et 162178

Inxest

3. C.5 - NP Engel C. by child age: 'Neces. + Home Prod.’




Tab. C.1 - Non-Parametric Engel Scale
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Quantile Age class N. Child. ~ Scale
Food Necessities | Necessities
plus HhProd
30 percent <2 1 1.120 1.069 1.134
I<age<5 1 1.117 1.115 1.084
6<age<17 i 1.158 1.084 1.078
6<age<l7 2 1.297 1.164 1.117
18<age<24 1 1.283 1.163 1.135
18<age<24 2 1;399 1.219 1.181
median <2 1 1.196. 1.111 1.147
3<age<5 1 1.197 1.146 1.091
6<age<17 1 1.200 1.107 1.086
6<age<17 2 1330 1.198 1.125
18<age<24 i 1.317 1.170 1.147
18<age<24 2 1.493 1.269 1.201
80 procent <2 1 1.157 1.127 1.142
3<age<5 1 1.100 1.068 1.078
6<age<l7 1 1.208 1.101 1.099
6<age<17 2 1.315 1.193 1.141
18<age<24 1 1.395 1.199 1.173
18<age<24 2 1.466 1,227 1.185
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Appendix D. Intra-family welfare distribution: specification of gender preferences on leisure,

household production and a market consumption good

The inq;ircct utility function i takes the form proposed by Deaton and Mullbauer (1980) to represent
the ‘well known “almost ideal demand system” preferences
;
‘(wpd ) =1n(s; /4" (w,,p"3d" )/ B (w,,p") ' {®.1)
where i=1,2, A" () and B (.) are price indexes given by

Ind’(w,pd)=a,+a (d)nw, +a,(d)np +05y  Inw, Inw,

+05y,, Inp Inp” +y, Inw,Inp’ D.2)

o
£ : = o 4o -

Bi(w,p)y=wlp™” ' (D.3)
d'is a vector of demographic variables and s;* is i's full income, determined by the household sharing

rule.

Denoting z as leisure, y as the domestic good and x as the market composite good, individual

demand systems in share form are

Si=ay(d)+yilnw +y, Inp"+ Bl Ins 14 (w;,p"3d") ®H
Sy =a,(d)+y, Inw,+y, np + B s /A (w,.p;d")) (D:5)
Si=al(d)+yLInw +y, lnp +f Ins; [ A'(w,p"3d")) (-6)

where S',=w; z/s;*, Sy=w;yi/s;* and S'=w; x/s;*.
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While the price of the market good is fixed as unity and the price of leisure is market wage w;, the

price of the domestic good, p, is implicitly determined through the estimation of the household production

function. By assuming that the household cost function is linear homogeneous, the price of domestic good

p=c=exp (ap+2a;(d') Inw; + 05 % X a; Inw Inw;) (D.7)
can be computed as the exponent of the unit cost function, which we define by the translog functional form
where d; is a vector of demographic variables.

The household demand system can be derived by extending the system of equations (D.4-6) to a
four-goods system comprising the demands for male and female leisures, a domestic good and a composite
~good.

Estimation results for the individual model and the household one by household economic status are
available upon request. Here it should be noted that the concavity conditions of the estimated expenditure
functions, required in order to recover the indirect utility function (D.1) by integrating the Marshallian
budget shares, are satisfied at the sample means for the household and individual models in all cases, exclpic

for the individual model in the case of double earner households.
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