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Today time use data have become a reality, but the problem of assigning a price to time 
spent in household production still remains somewhat challenging, for it entails a 
considerable number of assumptions. For example, are we to suppose that the quality of 
household services remains the same for all households, or that the quality of the home-
produced services is similar to that in the market; is the wage to be attributed to an hour of 
domestic work to be the same as the market wage which the care givers forego, or the 
wage of a similar service produced in the market.  
 
Data and methodology. Problems also arise with regard to the availability of the data 
required by the evaluation methodology. The ideal data would include information on 
household production, as well as income, for every member of the household. However 
income surveys typically do not contain detailed time use data, whereas time use figures 
are the main data source for household production; thus (regression) estimates derived 
from time use surveys are used to attribute unpaid domestic work time values to the 
income survey respondents utilising the variables common to both surveys. In a European 
comparative framework, another important issue is the harmonisation of national time use 
surveys. This process is still underway and, even though some significant progress has 
recently been made, only a subset of the European Member States have harmonised time-
use data.  
 
The content of this chapter. This chapter reviews the definitions, type of data and 
methods used so far to measure unpaid work. It starts from the Household Satellite 
Accounts methodology, which exploits the availability of time use surveys to estimate the 
value of the “extended production” or of the “extended income” (Section 3.2). Next, we 
review the methods and results of the most recent literature, combining accountancy 
techniques with household economics by means of econometric imputation of values to 
unpaid work (Section 3.3). This provides the foundations for the methodology applied in 
the following chapter. A Summary (Section 3.4) concludes the chapter. 
 
3.2 Unpaid Care Work in the System of National Accounts 
 
Many scholars, starting from the pioneering work by Margaret Reid (1934), have attempted 
to estimate the monetary value of home production with the aim of introducing reliable 
measures of the value of unpaid care and domestic work (as well as other economic 
activities such as volunteer work and education) in the System of National Accounts. The 
main objective of this research field is to incorporate monetary measures of home 
production into the framework of macroeconomic accounting in order to evaluate the 
economic contribution of unpaid work, and in particular the housework performed by 
women. Following the recommendation of the UN Statistical Commission7, national 
statistical offices have started to draw up accounts for economic activities falling outside 
the current production boundary. Accounts for the domestic sector are called "satellite" 
accounts, a flexible framework allowing for alternative concepts of Gross Domestic Product 
based on an extended production boundary including estimates for household production of 
services for own use. 
In principle, there are two ways to measure and value unpaid work, the “input method” and 
the “output method” (OECD, 1995). The “input method” counts hours worked in unpaid 
productive activities and assigns a price to them, applying a comparable wage rate. The 

                                                 
7 This happened after two United Nations World Conferences, the Social Summit (Copenhagen, March 1995) and 
the Fourth World Conference on Women (Beijing, September 1995). 
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“output method” seeks to measure the results of unpaid production by assigning a price to 
the quantities of goods and services produced.  
These methods have been developed on the basis of the experience of individual 
researchers in various initiatives conducted by international, European and national 
institutions. As a result, in national economic accounts economic activities are now 
categorised as follows:  
 
(1) System of National Accounts (SNA) production activities (agriculture, industry and 
service production);  
 
(2) non-SNA production activities (food preparation, child care, adult care, making and care 
of textiles, upkeep of dwelling and surroundings, repairs and maintenance of dwelling and 
household equipment, household management and shopping, gardening and pet care) and 
unpaid work for the community;  
 
(3) non-economic activities, sometimes called personal activities (physiological and 
recreational activities and self-education).  
This section deals with the methods adopted to build up Satellite Accounts on Unpaid Care 
Work8, focusing mainly on the input approach, whose common structure consists in 
computing the amount of unpaid work in terms of time and then assigning an economic 
value to it.  
 
3.2.1 Time use surveys  
 
A key component in the construction of non-market accounts is information on time use. 
Labour statistics are linked to the SNA system boundary by means of time-use surveys able 
to give information on the physical input of non-SNA activities, that is, hours of non-market 
work. 
 
Time-use information can be gathered from diaries (“time budget data”) or from 
questionnaires, the former usually being the preferred method for unpaid work (see Kan 
and Pudney, 2008)9. Time budget data require individuals to compile a 24-hour diary and 
indicate, at 15-minute intervals, all their successive activities, whereas time use 
information collected in population surveys (“stylised data”) is typically based on the 
average hours spent on a certain activity on a normal week day. Hence, with time budget 
data it is possible to identify periods of multi-tasking (e.g., cleaning the house while 
watching the children) and the lengths of specific periods (e.g. doing housework two hours 
in the morning and again one hour in the evening) and cover 24 hours a day. In contrast, 
“stylised data” on various activities may well add up to more than 24 hours a day without 
providing information on multi-tasking, or add up to substantially less than 24 hours 
without providing information on what was done the rest of the day. 
 
Even if time budget data are preferred, they have their drawbacks. One is that they 
typically collect data for only one or two days, and many collect data for only one 
household member. Since some individuals are interviewed during weekends, paid work 
may turn out to be underrepresented. Moreover, a drawback common to all time use 
surveys is that they do not usually measure human effort; that is, they make no distinction 
                                                 
8 See Annex 3.1 for the list of EUROSTAT definitions (EUROSTAT 2003). 
9 Bonke (2005) shows on data from the Danish Time Use Survey 2001 that men are found to be more unreliable 
than women in evaluating their amount of work on the labour market, while the opposite is the case for the 
unpaid/household work, with women underreporting their contribution more than men. The implication is that 
labour supply studies based on questionnaire-information, are less accurate than studies based on diary-
information. 
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between one hour worked in hard conditions and one hour worked in more comfortable 
circumstances. Kan and Pudney (2008) find that measurement error in time use data will 
bias the results of statistical models and propose methods to correct these biases. They 
recommend that data sources that contain both stylised and diary time use data should be 
developed, because such data sources are essential for the estimation of measurement 
error in time use data. 
 
Unpaid domestic work drew the attention of policy-makers and statisticians in industrialised 
countries during the ‘70s. A large number of industrialised countries, such as the UK, 
Germany, the Netherlands, Finland, Japan, Australia and Canada, started conducting 
periodical time-use surveys to understand and estimate the contribution of unpaid work 
performed by men and, particularly, women to the total well-being of people. While 
estimating the contribution of unpaid work still remains important, over the years the 
purpose of conducting time-use surveys has expanded to shedding light on a variety of 
diverse socio-economic conditions.  
The time-use field has a rich history of international co-operation and projects harmonising 
time-use data collected at different points in time, from different samples and across 
countries. Recently, Eurostat has coordinated the development of Harmonised European 
Time Use Study (HETUS) data collection guidelines, which were piloted in 20 countries 
between 1996 and 1998, and influenced time-use data collection in 21 countries between 
1999 and 2003.  
 
3.2.2 Monetary evaluation: the output and input approaches  
 
As already mentioned, two alternatives are available for the monetary valuation of these 
activities (see Table 2): the first consists in directly valuing household output at the prices 
of equivalent market products, the second in valuing household output at cost of inputs. In 
the first case, the so-called “output approach”, the great heterogeneity in the quality of the 
various home services produced by different households makes it difficult to provide a clear 
definition of the physical units of output in this sector. Moreover, there being no open 
market for these outputs outside the household it is particularly difficult to evaluate this 
product. However direct valuation at market prices is favoured in National Accounting 
(Goldschmidt-Clermont and Pagnossis-Aligisakis; 1999). This output-based valuation 
method requires measurement in physical quantities of household outputs: for instance, 
number and kinds of meals prepared, number of children taken care of, kilograms of 
laundry washed, etc. Once the value of non-SNA production is obtained by attributing the 
prices of equivalent market products, the corresponding mixed income can be calculated by 
subtracting the value of intermediate inputs and fixed capital consumption10.  
 
In the second alternative, the so-called “input approach”, the time inputs entering the non-
market sector are valued at a certain wage level. Gronau (1973) first tried to estimate the 
price of time spent in home production by proposing a procedure to estimate the mean 
value of time for those involved in unpaid activities. Goldschmidt-Clermont and Pagnossis-
Aligisakis (1999) provided valuations based on wages of polyvalent substitute household 
workers (generalists), i.e. workers who can perform, within the household premises, all or 
most of the productive activities performed by unpaid household members.  
 
 

                                                 
10 Alternatively, the wage rate per unit of output could be used, such as the labour charge for each meal prepared, 
charge per item of clothing washed and ironed, number of children tutored, payment for each elderly person given 
care and others. In countries where contract work is common, data on contract wage per unit of output might be 
available for work paid on a contract basis. 
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Table 2 Description of the approaches to evaluate unpaid work 

Approach Formula for 
estimation 

Limitations  Implications Basic data 
requirement  

Output  Value = 
contract value 
in units of 
output or value 
of output less 
non-labour 
inputs 

Applicable only 
where contract 
work is practised, 
detailed 
production cost 
available 

Can 
overestimate 
unpaid work 

Market value of 
contract work based 
on output, itemised 
production cost 

Input      

Opportunity 
cost 

Value = time 
spent x wage 
rate for jobs 
with person’s 
qualification 

It is not 
consistent with 
market 
evaluation 
Subject to job 
opportunities in 
the market 

Can 
overestimate 
unpaid work 

Time use, educational 
attainment of worker, 
wage/salary rate for 
position 

Replacement 
(specialist) 
cost 

Value = time 
spent on 
specific work x 
wage rate of 
specialist 
worker 

Does not 
measure real 
productivity of 
unpaid work due 
to capital 
intensity of 
production 

Data on 
consumer 
durable and 
multitask 
activities 
needed 

Time use, type of 
work, wage rate of 
worker in market 

Replacement 
(generalist) 
cost  

Value = time 
spent for 
aggregate 
unpaid work x 
wage rate of 
domestic 
worker 

Underestimates 
tasks needing 
special skills 

Determines 
activities 
performed by 
domestic 
worker 

Time use, wage rate 
of domestic worker 

Source: UNDP (2003) 
 
The Gronau study belongs to the tradition of the “opportunity cost” method, while the latter 
studies belong to the “market replacement” methodological stream. The opportunity cost 
uses the forgone wage of the person involved in performing the unpaid activities as a result 
of opting not to supply (all) working hours in the market. The most common wage used in 
this method is the potential wage of the person based on some occupational, educational, 
age or other relevant characteristics. Valuation of the same activity will therefore change 
depending upon who is engaged in the unpaid work. This approach assumes that the 
person has a job opportunity in the labour market and that the compensation is based on 
the worker's qualification or possible paid employment instead of the type of work done.  
 
In the market replacement cost approach estimation can be disaggregated into various 
types of specialisation in activities; in other words, calculations are derived from wages for 
specialised activities like cooking, cleaning and caring. If the valuation is performed with a 
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generalist approach, it is based on the wage of a paid domestic worker. “Replacement” can 
be achieved with “specialist valuation”, i.e. the compensation of the worker in the specific 
activity or the market wage of a specialist engaged in the same activity. In this case data 
are needed on time use for multitask activities and wage rate of worker in the market. The 
“specialist wage” can also be derived using wages of specialised workers in market 
enterprises or wages of specialised workers at home. If the valuation is performed with a 
“generalist approach”, it is based on the wage of a paid domestic worker.  
In application of these approaches the “opportunity cost” approach yields highest 
estimation value, if the reference population is the same, with a clear risk of over-
estimation. On the contrary the generalist approach seems to underestimate the value of 
the activities, while the “replacement specialist cost”, according to the Guidebook on 
Integrating Unpaid Work (2003), lies in between. 
 
3.3 Methodological advances and empirical evidence 
 
Interest in the techniques to address household production, originally prompted by the 
need to incorporate unpaid work in the national accounts, has recently grown among micro-
economists, also subsequent to the availability of time budget data and the 
recommendation by Hamermesh and Pfann (2005) to use them for scientific research. 
Before then, among the first pioneering studies, the paper by Jenkins and O’Leary (1995) 
critically reviews the micro-econometric evaluation of household production conducted up 
to the mid-90s (see Table 3) and proposes a new research strategy11.  
 
Table 3 Research reporting domestic work time regressions, by purpose 

Purpose   Research    

Behavioural modelling  Flood and Klevmarken (1993)  

   Graham and Green (1984)   

   Gronau (1977)    

   Gronau (1980)    

   Gnstafsson and Kjulin (1994)  

   Kooreman and Kapteyn (1987)   
 
Data matching  Apps (1994)   

   Fuchs (1986)   

   Gershuny and Halpin (1993)  

   
Manchester and Stapleton 
(1991)   

 Gershuny and Robinson (1988)   
 
Explaining trends in 
unpaid household work  

Gershuny, Jones and Godwin 
(1988)  

   
Manchester and Stapleton 
(1991)   
Source: Jenkins and O’Leary (1995, p. 270) 

 

                                                 
11 They use the UK Family Expenditure Survey micro-data for 1976 and 1986 for incomes and detailed time use 
data from the time use surveys of 1974/75 and of 1987 to impute personal household work times to respondents 
of the Family Expenditure Survey. 
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The strategy is to use regressions for matching. The proposed technique is as follows: since 
“income surveys typically do not contain detailed time use data, regression estimates 
derived from time use surveys are used to impute values of unpaid domestic work time to 
respondents to the income survey utilising the variables common to both surveys” (Jenkins 
and O’Leary, 1995, p. 269).  
 
Another research question raised by the concept of 'extended income' is to what extent 
inequality and poverty might be affected by including the economic benefits of home 
production in the underlying measurement of economic well-being.  
Several studies have dealt with this problem. Addabbo and Caiumi (2003), for example, 
conducted a micro-econometric analysis of unpaid work in Italy – the first the country saw 
dedicated to this topic. They used ISTAT time budget data (1989) matched with the Survey 
of household Income and Wealth by the Bank of Italy and ISTAT consumption survey, both 
collected in 1995. They applied both the opportunity cost and replacement cost (generalist, 
for a general housekeeper) methods to evaluate extended household income and 
equivalent12 extended income. Their results show the average household extended income 
at 50 per cent and 23 per cent greater than the average household money income with, 
respectively, the opportunity and replacement cost methods. The equivalent extended 
income comes to 54 per cent and 42 per cent greater than the average household 
equivalent income with the opportunity and replacement cost methods respectively. 
Moreover, all the inequality indicators drop significantly for the extended income measures 
when including the value of unpaid work. Frick, Grabka and Groh-Samberg (2009) update 
the classification by Jenkins and O’Leary (1995), and provide an overview of previous 
studies analysing the distributional impact of home production. There is wide variation in 
the type of data used, the restrictions on the kind of home production activities considered, 
the populations addressed, and the approaches chosen to derive a monetary value for 
these activities. Accordingly, the estimated contribution of income from home production, 
measured as a percentage of the baseline cash income, varies from some 13 per cent to 
more than 200 per cent. 
From this survey, the authors conclude that most of the studies find an inequality-reducing 
effect of home production. The main result of an equalising effect of home production can 
be expected on the basis of standard economic theory, assuming that households with 
lower overall working hours will spend more time on unpaid work, to compensate partly for 
lower incomes. Frazis and Stewart (2009), addressing the same problem of the relation 
between household extended income and inequality on the evidence of American time use 
data for 2003, also find that extended income is more equally distributed than money 
income.  
 
 
3.4 Summary 
 
This chapter has reviewed the literature on the measurement and evaluation of unpaid 
family care work. A number of points are to be borne in mind for a clear understanding of 
the following chapters, namely: 

 unpaid family care work is defined as those caring activities mainly provided by 
members of a household to children and adults of the same household living in or 
out without no monetary return.  

                                                 
12 Equivalent income corresponds to the adjusted income obtained by using the appropriate estimates of 
equivalence scales for each definition of income. 
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 The analysis concentrates on productive care activities. A care activity is defined as 
productive if it can be delegated to another person. This is the so-called “third 
party” criterion. 

 The data needed to evaluate unpaid family care work are drawn from time use 
surveys and income surveys which have to be matched. 

 The methods used for evaluation of unpaid family care work in the National 
Accounts follow the “input approach”.  

 The input approach consists of three methods: the opportunity cost, the generalist 
market replacement method, and the specialist market replacement method. 

 The opportunity cost: hours spent in caring activities multiplied by the potential 
wage rate of the carer, that is, the wage he/she could earn if she/he worked in the 
market. 

 The generalist market replacement: hours spent on care work multiplied by the 
wage rate of a domestic worker. 

  The specialist market replacement: hours spent on care multiplied by the wage of a 
worker performing similar tasks in the market. 

 In the literature, there is wide variation in the type of data and methods used. The 
estimated contribution of income from home production, measured as a percentage 
of the baseline cash income, varies from some 13 per cent to more than 200 per 
cent. 

 Most studies find an inequality-reducing effect of home production. The main result 
of an equalising effect of home production can be expected assuming that 
households with lower overall working hours will spend more time on unpaid work, 
to compensate partly for lower income. 
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4.  SIZE AND VALUE OF UNPAID FAMILY CARE WORK IN 
EUROPE: AN ANALYSIS ON EU-SILC MICRO-DATA AND 
HETUS 

 
4.1 Introduction 
 
The previous chapters of the study focus on the relation between unpaid domestic activities 
and participation in the labour market from a gender perspective (Chapter 2) and discuss 
the motives for taking this form of work into account, with a review of the methods for 
estimating its value (Chapter 3). The objective of this chapter is to develop a procedure to 
derive the size and value of unpaid domestic work and unpaid family care work for the 
European Union.  
 
While at the country level several studies are available (see the survey in Chapter 3), a 
comprehensive and comparable evaluation for all Member States is still missing. This gap is 
filled in the present chapter combining the information present in the last harmonised 
income survey, the European Union Statistics on Income and Living Conditions by 
EUROSTAT (EU-SILC 2006), with that of the Harmonised European Time Use Surveys 
(HETUS).  
 
EU-SILC 2006 is a European household survey for 24 EU member States13 plus Norway and 
Iceland, which are not included in this study. The dataset is rich in information on several 
household and individual variables, such as work status and characteristics, income, taxes 
and benefits, family composition, health and education. EU-SILC, however, does not collect 
information on the use of time, which is fundamental to properly estimate the values of 
unpaid domestic work and unpaid family care work. On the other hand, HETUS does not 
contain information on wages and incomes, but, being a collection of harmonised time use 
surveys, it provides exactly the information which is missing in EU-SILC.  
 
To achieve the aims of the chapter, the evaluation strategy consists of assigning to each 
person observed in EU-SILC an imputed amount of time dedicated to unpaid domestic work 
and unpaid family care work derived from HETUS. Then, values of unpaid domestic work 
and unpaid family care work can be obtained using either the opportunity cost approach 
(that is, the forgone potential wage of the person involved in performing the unpaid 
activities as a result of opting not to supply those hours in the market; (see Chapter 3) or 
the market replacement approach (that is, the wage of a worker performing those hours in 
the market). 
 
Several difficulties arise when carrying out this kind of analysis, and relatively strong 
assumptions are needed in order to obtain proper national and EU values of unpaid 
domestic work and unpaid family care work14. The method implemented in this chapter 
tries to overcome these difficulties and obtain reasonable figures. It is to be noted, 
however, that different estimated values can be found according to the technique used for 
the evaluation and the assumptions used in assigning time-use values. For this reason, all 
the estimated values are presented, providing a range within which it is reasonable to place 
the “true” values of unpaid domestic work and unpaid family care work. Nonetheless, the 

                                                 
13 Malta is not included in EU-SILC 2006. 
14 Most of these difficulties arise because of data imperfections or limitations. See Annex A.4.1 for further details. 
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magnitude of the phenomenon that emerges from the study is significant and can possibly 
be considered as useful information by the policy maker.  
 
The chapter is organised as follows. Section 4.2 gives some supplementary description of 
the use of time in the EU. Since the distribution of time for each European State has 
already been presented in Chapter 2 (Section 2.2), this section focuses on the EU as a 
unique entity. Section 4.3 presents the implemented methodologies and the obtained 
estimates of the EU values of unpaid domestic work and unpaid family care work. Results 
are presented both in the form of EU aggregate figures and as detailed gender and country 
specific comparable figures. Section 4.4 concludes, summarising the results and suggesting 
the necessary improvements in data collection for conducting a more robust analysis at the 
EU level. 
 
4.2 Unpaid domestic work and unpaid family care work in the 
European Union: interactions with the labour market.  
 
The distribution of time across different activities gives a first general picture of the daily 
share of time spent in domestic work. As emerged from tables 1A and 1B in Chapter 2, 
there is some variability among Member States, especially if one focuses on the gender 
dimension of the phenomenon.  
 
Figure 2 Different categories of time use in the EU (minutes per day), males and 
females aged 20-74. (Source: HETUS) 
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Figure 2 shows that looking at the whole sample (males plus females, all EU countries 
included in HETUS15), market work16 and domestic work amount to around 200 minutes 
each17, while leisure takes the largest share in the distribution of time, reaching a mean 
value of 320 minutes per day. 
 
European women spend 290 minutes per day on domestic work and child care, while 
market work only absorbs less than three hours per day. As to European men, they work 
up to four and a half hours per day and they engage in domestic activities for two and a 
half hours per day.  
 
Figure 2 also shows that EU child care work, compared to total domestic work, is a small 
share, especially the part carried out by fathers. Child care is probably underestimated by 
this type of analysis which only takes primary activities into consideration18.  
 
 
Figure 3 Distribution of time in the EU by household income quintiles, males and 
females aged 20-74 (source: HETUS) 

 
 
 

                                                 
15 HETUS is a collection of national time use surveys recorded in different years. All the details about each survey, 
including the reference years, are reported in Table A3.1 of Annex A3. For this reason whenever a figure or a table 
is based on HETUS, the reference year is not reported.  
16 The detailed definition of each of these categories is given in Annex A.4.1.  
17 The sample refers to the entire population, including part-time and non-workers. For this reason the average 
time spent in market work may appear to be small.  
18 For the robustness of the results, however, only primary activities must be taken into account.  
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The data suggest that time spent in child care is not only influenced by gender but also by 
household income. Considering the income distribution, belonging to the richest or the 
poorest quartiles is an important determinant (or consequence, depending on the direction 
of causality) of time allocation (Figure 3, quartiles are represented by P%, for example the 
first quartile id represented by <P25.0). For instance, individuals in the 25 per cent of the 
poorest families of their country (<P25.0) dedicate more time to leisure and to domestic 
work with respect to individuals belonging to the 25 per cent of the richest households 
(P75.0 or more). People who work more have more income and less time for leisure and 
domestic activities. In fact, leisure is eroding in favour of market work as household income 
increases. The share of domestic work is decreasing in the fourth and fifth income quartiles 
in favour of work time and, partially, child care. 
 
 
Figure 4 Distribution of time in the EU by employment status, males and females 
aged 20-74 (Source: HETUS) 

 
 
 
Figure 4 shows that individuals with different roles in the labour market have very different 
“time use profiles”. Data show that a considerable share of child care is carried out by 
persons “on leave” (parental leave) and by individuals who work part-time (mostly 
women). They substitute market work with domestic activities. 
 
From these pictures, it emerges that domestic work and family care seem to remain a 
woman’s responsibility, following the traditional division of activities within the household. 
Thus, European women are characterised by a heavier load of domestic work and child care 
work with respect to men. 
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Table 4 Women working less than 30 hours because of domestic work by reasons 
of this choice in the European Countries  
 

Reasons for working 
less than 30 hours 

Reasons for working 
less than 30 hours 

 

Domestic 
work 

Other 

Part-time 
women 

 

Domestic 
work 

Other 

Part-time 
women 

BE 29.9% 70.1% 14.2% LT 11.1% 88.9% 2.7% 
CZ 25.2% 74.8% 2.7% LU 55.0% 45.0% 12.8% 
DK 11.9% 88.1% 10.8% HU 21.8% 78.2% 3.2% 
DE 35.3% 64.7% 22.3% NL 47.4% 52.6% 25.8% 
EE 19.4% 80.6% 3.9% AT 63.4% 36.6% 12.0% 
IE 45.1% 54.9% 12.4% PL 12.0% 88.0% 4.1% 
EL 12.0% 88.0% 4.9% PT 20.1% 79.9% 5.0% 
ES 34.9% 65.1% 6.5% SI * * 1.4% 
FR 29.0% 71.0% 12.1% SK * * 2.6% 
IT 19.9% 80.1% 5.9% FI 4.6% 95.4% 6.7% 
CY 37.6% 62.4% 3.9% SE 9.9% 90.1% 14.8% 
LV 22.3% 77.7% 3.4% UK 46.2% 53.8% 16.2% 
EU 33.9% 66.1% 11.9%     
* Information not collected 

Source: EU-SILC 2006 
 
EU-SILC data confirm this impression in Table 4. The table shows the distribution by 
country of women working less than 30 hours per week because of the necessity of 
engaging in domestic activities, for other reasons and percentage of part-time women 
(defined as percentage of women belonging to the active population and working less than 
30 hours). At the EU level up to 96.8 per cent of individuals work less than 30 hours 
because of domestic activities are women: Table 4 shows the relevance of this 
phenomenon in each country.  
 
In general, part-time workers are unevenly distributed across European countries. The 
countries with the most relevant numbers are the Netherland and Germany. A large part of 
these women would prefer to work more if they did not have to accomplish with domestic 
tasks (47% and 35% respectively). Similar figures are observed for Ireland, Spain, Cyprus, 
Luxembourg, Austria and the UK, but with lower rates of part time women. Most of the less 
developed countries have lower percentages of women that works less than 30 hours per 
week because of domestic work, but a smaller share of part time workers is also observed.  
 
These figures might help in the interpretation of the country specific and overall European 
estimated values of unpaid domestic work and unpaid family care work reported in the next 
section. 
 
4.3 The value of unpaid domestic work and unpaid family care work 
in the European Union 
 
4.3.1 Data preparation and methodological description 
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The problem of evaluating unpaid domestic work in general, and unpaid family care work in 
particular, is in large part a problem of missing information. Surveys are designed for a 
specific objective and cannot be “complete” in the sense that it could be used for any kind 
of analysis. In particular, both EU-SILC and HETUS have useful but insufficient information 
to properly evaluate unpaid domestic work and unpaid family care work: EU-SILC is not 
sufficient alone because it lacks information about the time spent in these activities; HETUS 
lacks detailed information about household and personal incomes and jobs.  
 
The obvious solution is to combine the information of the two dataset. However, this cannot 
be done using standard statistical tools19. With these datasets a specific procedure, 
described below, has to be applied. The idea is to exploit the information about market 
work time in EU-SILC to decompose non-market work time into domestic work, child care, 
leisure and other activities using HETUS data. 
 
Data matching 
 
As stated above, EU-SILC does not collect information on the use of time. For this reason, 
assigning a value to unpaid domestic work would be extremely imprecise using this survey 
alone. On the other hand, HETUS provides exactly the information which is missing in EU-
SILC. Hence, in order to properly estimate the values of unpaid domestic work and unpaid 
family care work, it is necessary to provide a method for combining the information of the 
two sources.  
 
Unfortunately, HETUS is not accessible in the form of individual records (micro-data): only 
personalised resuming tables can be generated through an on-line application20. This is a 
limitation because it is not possible to observe the time-use behaviour of each individual in 
HETUS and to attribute a similar behaviour to similar individuals in EU-SILC, which is what 
standard data matching techniques usually do. However, the main aim of the present 
chapter is to provide EU and country values of unpaid domestic work and unpaid family 
care work and tables that can be generated through HETUS which are sufficiently detailed 
for this study. The example in the next page also clarifies this point. 
 
Another relevant issue with HETUS is that it does not include several EU countries, which 
on the other hand are present in EU-SILC21. This reduces the number of countries whose 
time use information can be exploited directly. Still, it is possible to extend the analysis to 
all the countries using imputation techniques, i.e. statistical instruments that estimate 
statistically correct values to be assigned to missing data points. 
 
Finally, there is a problem specifically related to the evaluation of caring activities. HETUS 
collects information on both child care and adult care activities, but it only reports child 
care activities as a separate category: adult care activities have relatively few observations 
on average and for quite specific households; for this reason HETUS aggregates it with 
other rarely observed activities into a mixed time-use category called “other domestic 
work”. As a consequence, in this chapter the term unpaid family care work refers only to 
child care activities22. 
 

                                                 
19 These tools are often called data matching techniques.  
20 For details check HETUS website at https://www.testh2.scb.se/tus/tus/ 
21 HETUS collects time-use information of 13 out of the 24 countries of EU-SILC used in this study. The 11 
countries not covered by HETUS are: AT, CY, CZ, DK, EL, HU, IE, LU, NL, PT, SK. 
22 A deeper analysis, including elderly and disability care, is conducted in Chapter 5. 
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The strategy to overcome these issues and to maintain the highest possible degree of 
individual detail in the data is the following:  
 
1) Use the labour time information present in EU-SILC to compute non-market work time 

for each person; 
 

2) Calculate (by country, gender and other personal characteristics) from HETUS the 
average shares of non-market work time spent in domestic work, childcare work, leisure 
and other activities23; 

 
3) Impute the non-market work time shares for the countries not present in HETUS 

according to several personal, household and environmental characteristics (see Annex 
4.1 for details); 

 
4) Multiply HETUS shares by the non-market work time of each person in EU-SILC 

according to country, gender and personal characteristics, obtaining for each person the 
time devoted to each activity. 
 

This means, for example that to a young Italian man with no children, working 8 hours per 
day (that is 16 hours of non-market work time) observed in EU-SILC are assigned the 
corresponding average shares of domestic work, childcare, leisure and other activities 
observed in HETUS for a person with the same characteristics. If these shares are 35 per 
cent of domestic work, 0 per cent of childcare, 25 per cent of leisure and 45 per cent of 
other activities, the time devoted to each of them would be 
 

Domestic work: 16 * 0.30 = 4.8 hours per day 

Childcare: 16 * 0 = 0 hours per day  

Leisure: 16 * 0.25 = 4 hours per day 

Other activities: 16 * 0.45 = 7.2 hours per day 

 
Hence, time use shares are used to compute the time spent in the categories of time use 
through the amount of non-market work time observed for each individual of EU-SILC. 
Once that time use information is imputed for all countries, it is possible to compute the 
values of unpaid domestic work and unpaid family care work. In the literature (see Chapter 
3) there are mainly two approaches for the evaluation of unpaid work: the opportunity cost 
(Gronau, 1973) and the Market Replacement (Pagnossis-Aligisakis, 1999).  
 
Opportunity cost approach 
 
The opportunity cost approach relies on the assumption that each hour devoted to domestic 
activities could potentially be productively employed in the labour market. Such an 
hypothesis implies that each hour of unpaid domestic work or unpaid family care work 
should be evaluated at the specific wage of each individual (for instance, the value of one 
hour of housework for a top-manager will be valued more than one hour of an employee’s 
time).  
 
                                                 
23 The detailed composition of each time-use category is reported in section A.4.1 of the Annex to Chapter 4. 
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This also implicitly defines the set of individuals that should be taken into account, i.e. 
workers and potential workers. Inactive people24, by definition, could not actually work and 
their labour market contribution would be zero whatever their time employed in domestic 
activities is. The wage information, however, is available only for actual workers and the 
wage of potential workers must be estimated using an econometric technique.  
 
The chosen estimator is the Heckman Selection model (Heckman, 1979; see below for 
details). The set of potential workers is defined as all non-working individuals older than 20 
and younger than 65 who have no health limitation, are not in education and self-report as 
being unemployed or fulfilling domestic tasks. With this definition, there are 30 million 
potential workers in the EU, with respect to 158 million workers and a total adult population 
(aged 20-74) of 326 million25. 
The wage estimation for potential workers is conducted using a Heckman Selection model 
(Heckman, 1979), separately for men and women. The model takes into account that 
potential workers may have on average different characteristics from the workers, which 
represent a “selected” group estimating two equations. The first equation determines the 
probability of participating in the labour market according to a set of individual, household 
and environmental characteristics. The second equation estimates the wage level given the 
probability of participating in the labour market, hence correcting for the possible 
estimation bias. 
 
To improve the estimation of potential wages, the procedure is applied to the natural 
logarithm of hourly wages. This choice largely improves the fitting power of the estimates 
and allows the avoidance of negative predicted salaries by construction26. The variables 
used as predictors in the Heckman Selection model include: country and region of living, 
birth outside EU, achieved education level, health status, age, family size, being married, 
presence of children of varying age, presence of parents living in the household, ownership 
of car, ownership of a pc, some economic difficulty indicators, dwelling characteristics, 
living in rural or urban area, paying a mortgage, and so on (the details, as well as the 
estimated coefficient and the predicted salaries are reported in Sections A.4.2 and A.4.6 of 
the Annex to Chapter 4). The variables which are more likely to explain participation are 
usually different from those which are likely to explain the wage level, and this is taken into 
account in the estimation procedure. 
 
Regarding wages, some difficulties arise from the incomplete harmonisation of income data 
between countries in EU-SILC. In fact, some countries only record gross yearly wages, 
others only record net wages and others both of them27. The choice is to use gross wages 
whenever available and net wages as a proxy for gross wages when they are not available, 
that is for Greece, Italy, Latvia and Portugal. The choice is driven both by convenience, 
since there are more countries which report gross wages, and for comparative purposes, 
since different countries have different social contribution schemes and this effect is 
partially netted using gross wages. However, this choice could lead to an underestimation 
of the values of unpaid family care work and unpaid family care work for the countries for 
which net wages are used. The overall effect, however, should be small. 

                                                 
24 Usually inactive people include all people that are not searching for a job and are not working (including retired, 
invalids students, housewives and so on). In the present study, instead, we consider housewives as part of the 
group of potential workers. 
25 These figures are computed from EU-SILC 2006, hence do not include Malta. 
26 The predicted hourly wages are the exponential of the predicted logarithms of wage and the result of an 
exponential function is always positive. 
27 Such a problem should not be present in EU-SILC 2007, which at the time of writing is not yet available. 
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Figure 5 Observed and Imputed potential wages for men and women  
(for the EU, estimates on EU-SILC 2006, values in logs of €/h) 
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The distributions of the observed and predicted potential wages for men and women are 
presented in Figure 5 (potential wages are the predictions resulting from the estimation of 
the Heckman Selection model). While the distribution of predicted salaries closely follows 
that of observed salaries for men, except for a slight shift toward smaller values (which is 
expected), for women the difference is larger. This is due to the fact that the sample of 
potential workers includes people “fulfilling domestic tasks”, mostly women, who are 
usually considered as non active people. In the EU there are more than 23 million female 
potential workers, in respect to the number of female workers of almost 73 million. On the 
other side, there are just 7 million male potential workers out of over 83 million actual 
workers28. This is why the wage equation for men is estimated more precisely than that for 
women.  
 
Potential salaries predicted with the Heckman Selection model are used together with 
actual salaries to compute the values of unpaid domestic work and unpaid family care work 
in the EU and for each country, presented in Sections 4.3.2 and 4.3.3.  
 
Market Replacement Approach 
 
The Market Replacement approach aims at assigning a wage of a typical domestic worker to 
each hour of domestic activity. Depending on the reference wage the approach is called 
generalist, if the wage is chosen to be representative of an unspecialised (generalist) 
domestic worker or specialist if the wage is set specifically for each type of domestic 
activity, such as, for example, cleaning, cooking, caring and so on.  
 
The market replacement approach underlies a different philosophy with respect to the 
opportunity cost: domestic activities are evaluated independently of the working capacity of 
the individuals. The value is given to the activity itself, not to the potential market work 
time that could be granted if domestic activities were not undertaken. This different 
approach implies that the reference population is larger. Here, the entire population 
contributes to the value of the unpaid domestic work and unpaid family care work, not only 
the active population as for the opportunity cost approach. The contribution of each person 
is evaluated at an average wage which is different for the generalist and specialist market 

                                                 
28 Source: EU-SILC 2006. 
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replacement approaches. The details of the reference salaries in the two cases are 
described below. 
 
The EU has a very heterogeneous situation with respect to salaries and labour market 
policies. Hence, to control for this heterogeneity, the generalist and specialist reference 
wages are computed at the country level. The chosen wage of generalist domestic worker is 
the ISCO-88 code 91 (Sales and services elementary occupation), which include, among 
other similar workers, the category “Domestic and related helpers, cleaners and 
launderers”. Table A.4.4 in the Annex to Chapter 4 resumes the country average generalist 
wages.  
 
The detailed information about time use categories present in HETUS allows deepening of 
the analysis of the market replacement approach. In fact, rather than considering the wage 
of a generalist domestic worker to be assigned to the value of unpaid family care work, it is 
possible to assign a specific wage29 to each activity related to child care30. 
 
In this regard, HETUS collects information on the following child care activities: Physical 
care, supervision of child; Teaching, reading, talking with child; Transporting a child. For 
each of these three categories of childcare activities EU-SILC collects ISCO-88 codes of 
occupation classification. In particular, the chosen codes are 51 (Personal and protective 
services workers) for Physical care, supervision of a child; 23 (Teaching professionals) for 
Teaching, reading, talking with a child31; 83 (Drivers and mobile plant operators) for 
Transporting a child. The observed and imputed time devoted to disaggregated child care 
activities are presented in Table A.4.5 in the Annex to Chapter 4. Table A.4.6 reports 
country and gender average specialist wages. 
 
Outsourced Child Care 
 
Finally, there is another component which is taken into account for the evaluation of unpaid 
family care work, namely child care outsourced to other family members who provide it for 
free. The evaluation of outsourced child care is performed to enrich the estimation of 
unpaid family care work with opportunity cost. This approach, in fact, does not include the 
child care activity of inactive people. The estimation of outsourced child care is performed 
to take into account that parents may need to pay a caring service if other family members 
were not available.  
 
While this enrichment is necessary with the opportunity cost approach, this is not the case 
with the market replacement approach. The latter approach, in fact, is calculated using the 
entire adult population, which already include the child care activity performed by inactive 
persons.  
 
The time devoted to outsourced child care activities and the reference wages used to 
compute the value are presented in Table A.4.7 in the Annex to Chapter 4. 
 
 

                                                 
29 To take into account a possible gender specialisation, salaries are also gender specific. 
30 Instead, for unpaid domestic work, HETUS detailed information is still available (as time devoted to ironing, 
washing, cleaning the house and so on) but it would not match with any occupational ISCO-88 code other than 91.  
31 An alternative could have been code 33 (Teaching assistant professionals). This code would avoid including 
university professors which may overestimate the average parent teaching ability, but code 33 has too few 
observations in the data producing poor country/gender averages, so much so that for Greek and Irish men there 
are no observations.  
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4.3.2 The values of unpaid domestic work and unpaid family care work in the EU 
 
This section presents the values of unpaid domestic work and unpaid family care work 
estimated with the opportunity cost and the market replacement approaches, both 
generalist and specialist, to take into account that different childcare activities may be 
evaluated at different salaries.  
 
With the opportunity cost approach, their values are 2655 and 470 billion Euros for the 
unpaid domestic work and the unpaid family care work respectively, summing up to 3125 
billion Euros. This value amounts to 27.1 per cent of the 2006 EU GDP (11543 billion 
Euros32 – Source: Eurostat 2006). On the other hand, the values estimated with the 
generalist market replacement approach are 3570 and 458 billion Euros. They sum up to 
4028 billion Euros, which represents 34.9 per cent of the EU GDP.  
 
These results may seem in contrast with the general findings in the economic literature, in 
which opportunity cost estimates are higher than the market replacement’s. However it 
must be taken into account that, given the objective of our work, our calculations were not 
built to make a technical comparison between opportunity cost and market replacement 
approaches. Market replacement values are computed on a much larger population share 
than opportunity cost, which instead excludes all retired persons from the computation. If 
the reference population was the same, the market replacement values would drop to 1910 
and 335 billion Euros for unpaid domestic work and unpaid family care work respectively, 
hence smaller than those found with the opportunity cost approach. 
 
One could ask why the value of childcare is so small compared to the value of domestic 
work. The answer is related to how information on time use is collected, and on the very 
nature of childcare activities. First, the time use information is recorded taking into account 
that one could undertake two different activities at the same time. This, for instance, 
means that while a mother is ironing she could also be looking after her child. In this case, 
the primary activity is ironing, while the secondary activity is childcare. In the present 
study, only primary activities are used in the calculations and this could have considerably 
reduced the time devoted to childcare activities. This choice is motivated by the necessity 
of respecting daily time constraints in order to perform a correct imputation of time use 
values. In fact, given the need to attribute shares of non-market work time to each 
individual, and given that non-market work time is a fixed amount for each individual, 
adding time spent on childcare and domestic work recorded as secondary activities would 
have implied a subtraction of these values to other activities, which however were recorded 
as primary, with no other reason than that of considering childcare more important33. The 
second reason is that not everybody has a child to take care of. Hence, the average time 
spent in child care appears small even though for families with children it could be a 
considerable amount of total daytime. 
 
In part, however, it is possible to correct this possible underestimation problem. On one 
side, the generalist market replacement approach could be extended in order to take into 
account that a specialised salary could be attached to different activities of child care 
(specialist market replacement)34. On the other hand the opportunity cost approach could 
be integrated to take into account the amount of time that children spend in outsourced 
child care. 

                                                 
32 This value refers only the 24 countries of EU-SILC, hence does not include Malta. 
33 For example adding time spent in childcare as a secondary activity could have implied to subtract this time from 
ironing, i.e. the primary activity.  
34 The salary of a professional childcare worker is usually higher that of a domestic worker. 
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The value of unpaid family care work computed with the specialist market replacement 
approach is 674 billion Euros, which is 49 per cent larger than that computed with the 
generalist market replacement and represent 5.8 per cent of the European GDP. The 
estimated value of outsourced child care, instead, amounts to 77 billion Euros, yielding the 
opportunity cost value of unpaid family care work to 547 billion Euros, representing 4.7 per 
cent of EU GDP. 

 
Table 5 Values of unpaid domestic work and unpaid family care work in the EU (in 
billions of Euros, % of GDP in brackets) 

Approach 
Unpaid domestic 

work 
Unpaid family 

care work 
Outsourced 
child care 

Total 

Generalist 
market 
replacement* 

1910 (16.5%) 331 (2.9%) 77 (0.7%) 2318 (20.1%) 

Opportunity 
cost 

2655 (23.0%) 470 (4.1%) 77 (0.7%) 3202 (27.7%) 

Generalist 
market 
replacement 

3570 (30.9%) 458 (3.9%) - ( - ) 4028 (34.9%) 

Specialist 
market 
replacement 

3570 (30.9%) 674 (5.8%) - ( - ) 4244 (36.8%) 

* Value computed using the same population base as the opportunity cost approach, that is, the active 
population aged 20-65. For the market replacement methods the reference age of the population is 
20-74. 

 
Table 5 summarises the estimated values of unpaid domestic work, unpaid family care work 
and outsourced childcare at the EU level.  
 
The different underlying assumptions and techniques used to produce the values of Table 5 
imply that the smaller and larger values can be interpreted as bounds. The smaller value 
(lower bound) is calculated using the most restrictive conditions and assumptions, that is 
only the active population and evaluating domestic activities at the wage of an unskilled 
domestic worker. The largest value (upper bound) is applied to a larger population share, 
the whole adult population, and evaluating domestic activities at the wage of more 
specialised workers. For the lower bound, the values of unpaid domestic work and unpaid 
family care work sum up to 20.1 per cent of the EU GDP. On the other hand, for the upper 
bound, the value rises to 36.8 per cent of the EU GDP. By chance, the opportunity cost 
value of unpaid domestic work and unpaid family care work stands almost exactly in the 
middle of the two bounds. 
 
4.3.3 Unpaid domestic work and unpaid family care work in the Member States 
 
This section presents the results concerning the values of unpaid domestic work and unpaid 
family care work by gender for each country. The aim is to provide some evidence about 
the relevance of unpaid domestic work and unpaid family care work in each country and to 
highlight the differences between EU member states. For simplicity, the focus is on the 
values estimated with the opportunity cost and specialist market replacement approaches 
only. 
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Table 6 Unpaid domestic work in EU Member States in 2006  
(in billions of Euros; source of GDP values: Eurostat 2006) 
Country GDP Opportunity cost Specialist market replacement 
  male female Total % GDP male female Total % GDP 

BE 318.2 34.0 56.1 90.1 28.3% 51.4 75.2 126.6 39.8% 
CZ 113.4 8.3 7.0 15.3 13.5% 9.2 9.3 18.5 16.3% 
DK 218.3 29.2 26.6 55.8 25.6% 42.6 41.7 84.3 38.6% 
DE 2321.5 262.0 401.0 663.0 28.6% 485.0 500.0 985.0 42.4% 
EE 13.1 0.9 1.4 2.3 17.8% 0.7 1.4 2.0 15.5% 
IE 177.2 16.2 18.6 34.8 19.6% 17.8 16.8 34.6 19.5% 
EL* 213.2 13.7 16.8 30.5 14.3% 25.2 22.1 47.3 22.2% 
ES 982.3 53.5 137.0 190.5 19.4% 75.3 178.0 253.3 25.8% 
FR 1807.5 132.0 244.0 376.0 20.8% 198.0 305.0 503.0 27.8% 
IT* 1480.0 56.4 216.0 272.4 18.4% 111.0 299.0 410.0 27.7% 
CY 14.7 1.9 1.6 3.5 23.8% 2.2 1.3 3.5 23.7% 
LV* 16.1 0.7 1.1 1.7 10.9% 0.5 1.1 1.6 9.9% 
LT 24.0 1.5 2.6 4.1 17.0% 1.7 2.8 4.5 18.8% 
LU 33.9 2.8 2.7 5.5 16.1% 2.0 2.3 4.3 12.7% 
HU 90.0 6.7 6.8 13.5 15.0% 9.0 9.8 18.8 20.9% 
NL 539.9 83.3 60.4 143.7 26.6% 107.0 85.3 192.3 35.6% 
AT 257.3 29.3 26.8 56.1 21.8% 39.0 34.5 73.5 28.6% 
PL 272.1 21.4 35.5 56.9 20.9% 27.3 46.1 73.4 27.0% 
PT* 155.5 11.9 11.3 23.2 14.9% 14.7 15.4 30.1 19.4% 
SI 31.0 3.0 4.3 7.3 23.5% 4.3 6.1 10.5 33.8% 
SK 44.6 2.9 2.5 5.4 12.1% 3.9 3.7 7.6 17.0% 
FI 167.0 14.8 19.7 34.5 20.7% 23.6 28.1 51.7 31.0% 
SE 313.5 28.0 32.9 60.9 19.4% 36.5 43.6 80.1 25.6% 
UK 1939.0 203.0 299.0 502.0 25.9% 244.0 338.0 582.0 30.0% 
* Values computed on net wages 

 
 
Looking at Table 6 it is possible to appreciate the relevance of unpaid domestic work in 
terms of percentage of GDP for each country of the study, together with the gender 
decomposition of these values.  
 
As explained in the previous section, the generalist market replacement approach shows 
higher values with respect to the opportunity cost because of a larger population base over 
which the index is calculated. For instance, in Austria unpaid domestic work estimated with 
the opportunity cost approach accounts for 21.8 per cent of GDP, while with market 
replacement it accounts for 28.6 per cent. For some countries, however, this is not the case 
and the two values are very close or reversed. This is probably due to the very specific 
labour market conditions in these countries.  
 
Looking at the differences among Member States, Germany and Belgium have the highest 
values for unpaid domestic activities in terms of GDP percentage, whatever the estimation 
approach. On the contrary, smaller values are recorded for the Baltic countries and the 
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Czech Republic. In absolute terms (columns of Totals in Table 6), the main contributions to 
European unpaid work value are given by the largest countries, as Germany, the UK, 
France and Italy, characterised by higher wage levels and large populations. 
 
These results are particularly interesting in terms of National Accounts. If EU Satellite 
Accounts with household productive activities were taken into account, the level and 
distribution of GDP across countries would produce a result very different from the standard 
representation. In this respect, several countries would have a 30 or more per cent higher 
GDP, while others would have it increased much less. This information can have a 
considerable weight for the policy maker when planning GDP growth strategies. 
 
However, the main interest should not be that of computing extended GDP measures 
including unpaid domestic activities. These measures, in fact, could underestimate the 
negative effect of recession cycles in the economy, since the newly unemployed would 
increase their amount of time devoted to domestic activities. It would be more interesting 
to take into account these values when evaluating the opportunity to reform the actual 
system of family allowances. 
 
Table 7 Unpaid family care work in EU Member States in 2006 
(in billions of Euros; source of GDP values: Eurostat 2006) 
Country GDP Opportunity cost Specialist market replacement 
  Male Female Total % GDP Male Female Total % GDP 

BE 318.2 3.6 9.0 12.6 4.0% 5.5 12.0 17.5 5.5% 
CZ 113.4 1.3 1.3 2.6 2.2% 1.6 1.6 3.2 2.8% 
DK 218.3 4.3 4.2 8.4 3.9% 5.2 5.5 10.7 4.9% 
DE 2321.5 31.8 66.1 97.9 4.2% 55.8 104.0 159.8 6.9% 
EE 13.1 0.1 0.2 0.4 2.7% 0.1 0.3 0.4 2.8% 
IE 177.2 2.9 3.8 6.7 3.8% 4.7 5.6 10.3 5.8% 
EL* 213.2 2.2 2.8 5.0 2.4% 4.2 3.8 8.0 3.8% 
ES 982.3 12.8 26.0 38.8 3.9% 21.5 35.0 56.5 5.8% 
FR 1807.5 18.6 48.1 66.7 3.7% 27.9 61.6 89.5 5.0% 
IT* 1480.0 13.8 35.7 49.5 3.3% 28.3 52.6 80.9 5.5% 
CY 14.7 0.3 0.3 0.6 4.2% 0.5 0.5 1.0 6.6% 
LV* 16.1 0.1 0.2 0.2 1.5% 0.1 0.3 0.4 2.3% 
LT 24.0 0.2 0.3 0.5 1.9% 0.2 0.5 0.7 3.1% 
LU 33.9 0.5 0.5 0.9 2.8% 0.6 0.6 1.2 3.5% 
HU 90.0 1.2 1.3 2.4 2.7% 1.6 1.7 3.3 3.6% 
NL 539.9 14.3 12.0 26.3 4.9% 16.9 15.5 32.4 6.0% 
AT 257.3 4.4 4.6 9.0 3.5% 6.5 6.7 13.3 5.1% 
PL 272.1 3.7 7.7 11.5 4.2% 8.1 15.1 23.2 8.5% 
PT* 155.5 2.1 2.1 4.1 2.7% 3.8 3.7 7.4 4.8% 
SI 31.0 0.4 0.7 1.0 3.3% 0.6 1.2 1.8 5.7% 
SK 44.6 0.5 0.4 0.9 2.0% 0.6 0.6 1.2 2.8% 
FI 167.0 2.0 3.3 5.3 3.2% 2.8 5.1 7.8 4.7% 
SE 313.5 4.9 6.3 11.2 3.6% 6.3 8.9 15.2 4.8% 
UK 1939.0 32.2 72.5 104.7 5.4% 41.5 85.3 126.8 6.5% 

* Values computed on net wages 
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As regards unpaid family care work, Table 7 gives country and gender specific values using 
both the opportunity cost and the specialist market replacement approaches. Results show 
that the child care is rather similar in all countries, at least in GDP percentage terms, with a 
smaller variability with respect to the estimates of unpaid domestic work. The contribution 
varies from the lowest values found for Latvia, the Czech Republic, Slovakia and Estonia (2 
to 3 per cent) to the highest values found for Poland, Germany, Cyprus, the Netherlands 
and the United Kingdom (over 6 per cent). 
 
Looking at both Table 6 and Table 7 from a gender perspective, the difference in the 
contribution to the values of unpaid domestic work and unpaid family care work is less than 
expected. In fact, the time devoted to domestic activities by women is significantly larger 
than that of men. Nonetheless, men contribute to the values of unpaid domestic work and 
unpaid family care work almost as much as women do (at least in some countries).  
 
This is mainly due to the gender pay gap still existing in Europe, which on average amounts 
to 16 per cent higher salaries for men. In the specific case of single earner couples, 
however, this gap may be substantially larger: the non-working spouse has a potential 
wage that is lower than the average wage of workers. Hence, the contribution of males to 
the values of unpaid domestic work and unpaid family care work is larger than expected 
because of the sum of these two effects, which are likely to go in the same direction. It is 
worth noting that this is true especially for the opportunity cost and specialist market 
replacement approaches, which take into account gender differentiation in salaries. 
 
The overall contribution to the value of unpaid domestic work of men is considerable, 
around 38-43 per cent of the total. However, women generate most of the value, in 
particular for unpaid family care work, with around 64-66 per cent of the total.  
 
 
Figure 6 Member States’ contribution to unpaid family care work in the EU 
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Finally, the absolute values consistently show that few countries contribute for the most 
part to the European value of unpaid family care work35 (see Figure 6). The main 
contribution is given by some of the “old” Member States. Germany, the UK, France, Italy 
and Spain alone produce 75 per cent of the EU value of unpaid family care work. The 
remaining countries, due to a small population possibly combined with lower wages levels, 
have a smaller footprint. Nevertheless, for each country, the dimension of unpaid domestic 
work and unpaid family care work is always important. 
 
4.4 Summary and conclusions 
 
After the review of the state of the art of the literature presented in the previous parts of 
the study, this chapter presents methodologies and results of a comprehensive evaluation 
of unpaid domestic work in the European Union, with special attention to unpaid family care 
work.  
 
The first part proposes a descriptive analysis of how a person allocates his/her time at the 
EU level, focusing on domestic work and child care work. In this respect, the evidence is 
consistent with the literature reviewed in Chapter 2, confirming the persistence of gender 
specific roles within the family. Men spend more time working in the labour market and 
much less in domestic work. Some evidence also indicates that women allocate less time to 
work than they would like because of domestic and childcare activities. 
 
The main task of the chapter is to devise a methodology to build a monetary value to 
unpaid domestic work and unpaid family care work at the EU level. The analysis is 
conducted for all EU25 countries (except Malta), both for comparative reasons and to give 
some indications of the weight that unpaid domestic work has in each European economy. 
Several problems arise with the available data. The main problem is that EU-SILC does not 
collect time use information, implying the necessity of integrating it with HETUS data. As a 
consequence, some simplifying assumptions are made in order to obtain sensible 
estimates. It follows that the results presented in this study should be considered more as 
indicative figures than precise estimates. This is the reason why boundary values are given, 
within which the real values of unpaid domestic work and unpaid family care work are likely 
to be located.  
 
Both the opportunity cost and the market replacement approaches are applied, finding, for 
the EU as a whole, that the value of unpaid domestic work and unpaid family care work 
taken together ranges between a minimum of 27.1 per cent and a maximum of 37.0 per 
cent of GDP, and between a minimum of 3.9 per cent and a maximum of 5.8 per cent for 
family child care taken on its own, depending on the applied methodology. These figures 
may appear large, but, as shown in Figure 2, the time devoted to domestic work plus the 
time spent in child care exceeds, on average, the time spent in the labour market. Since 
both methodologies evaluate the time spent in domestic activities at market wage values, it 
follows that the overall values of unpaid domestic work and unpaid family care work should 
be expected to be as large. 
 
The last part of the chapter discusses the values of unpaid domestic work and unpaid 
family care work at a country level, pointing out the different contribution that domestic 
work would provide to its own economy if included in the national accounts. This 
contribution varies from 9.9 per cent of GDP in Latvia to 42 per cent of GDP in Germany 
(Table 6). As regards the value of unpaid family care work at a country level in terms of 

                                                 
35 Similar figures emerge from the analysis of unpaid domestic work values. 
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GDP (Table 7), the contribution varies from the lowest values found for Latvia, the Czech 
Republic, Slovakia and Estonia (2 to 3 per cent) to the highest values found for Poland, 
Germany, Cyprus, the Netherlands and the United Kingdom (over 6 per cent). 
 
The disaggregation by gender shows that the contribution of women to the value of unpaid 
family care work is large and in several countries it is more than two times the contribution 
of men. This is expected, since the average time women devote to childcare is two and a 
half times the time devoted by men. In this case the gender time gap is too large to be 
offset by the gender pay gap (see Table 6 and Table 7).  
 
Looking at the role of each Member State, the results show that the larger an economy is, 
the bigger its contribution is to the overall EU values of unpaid domestic work and unpaid 
family care work. However, this is due to the combination of larger populations with higher 
salaries, not to a higher amount of time devoted to domestic activities in these countries. 
In relative terms, for each country these values represent an important share of its own 
economy. 
 
The last consideration is a demand for better data. If on the one side many of the 
harmonisation problems of EU-SILC will already be solved in the next wave of the survey 
(2007), on the other side data on time-use remain the most critical component when 
evaluating unpaid work. The attempt of HETUS to construct a harmonised database starting 
from single countries’ surveys is a step forward, but still insufficient to provide a solid base 
for robust analyses, especially given the unavailability of the data at the micro level. The 
optimal solution would be that of conducting a European time use survey directly linked to 
EU-SILC, for example in the form of a special module of the questionnaire.  
 
The next chapter will show the advantages of having the possibility of accessing better 
time-use data by studying two Member States for which time-use micro-data are available. 
In this case the analysis can be more detailed and meaningful. 



 65 



 66 

 

5.  IMPROVING MEASUREMENT OF UNPAID FAMILY CARE 
WORK: A COMPARATIVE STUDY ON MICRO-DATA FOR 
ITALY AND POLAND 

 
5.1 Introduction 
 
In order to overcome the lack of information at EU level, this chapter focuses on two 
member states, Italy and Poland, chosen for the quality of data on unpaid family care work, 
for the comparability of their surveys and for the high level of data harmonisation with 
EUROSTAT guidelines. They might constitute a good example of how to improve EUROSTAT 
surveys, in a rather simple way, to measure unpaid family care work. 
 
For this study, the original micro data on time use have been made available by the 
respective National Statistical Offices. The availability of micro data allows for the 
improvement of the analysis under two respects. First, it offers a richer representation of 
family care activities, which includes, at variance with data used in the preceding chapters, 
family care provided to the elderly. Second, it allows for the application of more appropriate 
statistical techniques to link time use data to household survey data. Similarly to the 
analysis carried out in the previous chapter both the opportunity cost method and the 
replacement cost method are applied but here the estimated value of family care work has 
a higher degree of reliability with respect to the value estimated with the assumptions 
imposed by the lack of micro data in Chapter 4. This chapter will evaluate the potential 
informative gain with respect to the analysis conducted on the available EU surveys in 
Chapter 4. It will also assess the quality of the results obtained from the proposed method 
of analysis. The chapter is organised as follows: paragraph 5.2 reports the study for Italy, 
paragraph 5.3 reports the study for Poland, paragraph 5.4 concludes, comparing the results 
discussed in the previous paragraphs for the two countries and discusses the differences 
with the method of analysis and the results presented in Chapter 4. 
 
5.2 Italy 
 
5.2.1 Unpaid family care work in Italy  
 
Participation in care is often studied to understand the determinants of the low participation 
of Italian women in the labour market. Italian women’s participation is among the lowest in 
Europe. The female employment rate stands almost 13 percentage points below the EU 
average and 22 below the Lisbon target. However, Italian women report one of the lower 
gender-wage differentials among OECD countries even if some studies assert that the gap 
between the wages of men and women is underestimated if it is not taken into account that 
only the more educated and qualified women have access to the labour market (Olivetti 
and Petrongolo, 2008).The issue of unpaid family care work is not novel in the economic 
literature on Italy. There are several studies on the use of time in Italy; those relevant for 
this study are reviewed in Chapter 2. Most of them use the previous survey of the 
Multipurpose Time use Survey by ISTAT (Italian Central Statistical Office) and only a few 
recent still unpublished studies use the same source used in this report. Here, the most 
recent survey, relating to 2002/2003, is used for the analysis. As to the value of unpaid 
family care work, the only existing example is the work by Addabbo and Caiumi (2003), 
which, however, was more focused on the role of unpaid family care work for household 
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income distribution. Moreover their study was based on matching the time use survey with 
the household income survey of the Bank of Italy, which is not used here. Here, instead, 
EU-SILC data for Italy are used to match wages and incomes36. 
 
Using time use survey, time spent in each activity can be computed as: 1) the average 
minutes for the population as a whole; or 2) average minutes spent in child care among 
people who perform child care. In order to make results more comparable, HETUS uses 
method (1) to compute time spent in each activity and reports the participation rates to 
compensate for the lack of information on the distribution of time among the population 
(i.e. some individuals do not perform any care). This is the method used in Table 8, which 
shows the participation rate and the average time allocated to different activities by men 
and women in Italy. The results are consistent with those reported in Chapter 4 using 
HETUS, and with those reported in the previous literature. 
 
Table 8 shows a lower participation in the labour market for women than for men (27.5 per 
cent against 51.6 per cent in the population aged 18-74 years). However, women always 
report a higher participation in unpaid work than men. Almost all the women (94.9 per 
cent) are enrolled in domestic activities, 29.1 per cent perform child care and 12.8 per cent 
perform adult care respectively. Male participation in unpaid work is lower in all the 
activities, reporting 64.7 per cent in domestic work, 19 per cent in child care and 9.6 per 
cent in adult care. These results are in line with previous studies that show that the sharing 
of time among men and women between market work and household work is highly 
differentiated by gender (Goldschmidt-Clermont and Pagnossis-Aligisakis 1995). Both men 
and women tend to perform work activities (paid and unpaid) more during the week days. 
The only exception is participation in domestic work for women that is equally spread 
among all the days of the week. Gender inequality is observed not only in the participation 
rate but also in the time devoted to each activity. Italian Multipurpose data confirm the 
general finding of a higher total working time for women than for men (Winquist, 2004). 
Women’s working time37 is notably higher than men’s (7 hours and 9 minutes for women 
against 5 hours and 43 minutes for men) but men spend more than double the time of 
women in paid work whereas women’s time spent in unpaid work is three times that of 
men.  
 
Unpaid work can be distinguished in domestic work, child care and adult care. In all the 
unpaid activities women report a substantially higher number of minutes compared to men. 
The amount of time reported in Table 8 is partially affected by the participation rate. The 
average minutes, in fact, are computed on the total population and result in a lower 
amount of minutes for activities in which the participation is lower38. This is particularly 
relevant, for example, for domestic work where there is a drastic difference in participation 
between men and women. However, the same problem arises for activities such as child 
and adult care in which the participation rate is conditioned not only by the individual’s 
availability in performing the activity but also by the presence in the household of a child or 
an adult person who needs care.  

                                                 
36 We preferred EU-SILC data to other available sources for many reasons. EU-SILC data are available for all the 
EU countries and allow a comparison between Chapter 4 and Chapter 5. They contain the ISCO-88 classification 
that enables the estimation using the Specialist Replacement approach, and they are up to date to 2006. The main 
assumption that we made using Multipurpose 2003 and EU-SILC 2006 is that time allocation observed in 2003 is a 
good proxy for 2006. This is not a strong assumption since many studies on time use show that time allocation 
tends to change very slowly with time. 
37 Here ‘working time’ includes paid work (“Employment” in Table 8), and unpaid work (domestic work, child care, 
adult care in Table 8). Child care and adult care also include time spent in transport for children and adults. 
38 This is because the average is given by the total time spent in the activities for people who perform the 
activities divided by the total population. 
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The following sections focus on child care and adult care and compute time spent in care 
among people who perform care (method 2 described above). This approach gives a clearer 
idea about the time constraints faced by people involved in care activities. The participation 
rate and the time spent in care will be also computed for different types of households, in 
order to capture the difference in time allocation among, for example, households with 
children under 5 years and households with old people or disabled members.  
 
Table 8 Participation and average minutes per day spent in primary activities; by 
day of the week and gender (people aged 18-74) - Italy 

PARTICIPATION (%) MINUTES 
Primary daily 
activities 

WD Sa.  Su. Total WD Sa. Su. Total 

Women  Women  
Employment 33.4 18.4 7.1 27.5 135.3 69.1 23.8 109.9 
Study 7.0 5.4 4.0 6.3 23.4 15.2 8.4 20.1 
Domestic work 94.8 95.7 94.4 94.9 286.4 307.3 238.7 282.7 
Child care 30.6 23.4 29.1 40.1 30.0 26.5 36.7 
Adult care 13.3 12.3 11.2 12.8 8.7 7.4 7.0 8.3 
Personal care 100.0 100.0 100.0 100.0 685.5 712.1 782.0 703.1 
Leisure 95.6 96.7 98.4 96.2 192.1 219.0 277.8 208.1 
Transport 88.3 90.8 82.4 87.8 65.5 77.6 73.7 68.4 
Other 6.0 4.8 5.0 5.7 3.0 2.3 2.2 2.8 
 Men  Men  
Job 61.7 37.8 14.7 51.6 305.7 153.8 57.6 248.3 
Study 5.4 4.8 2.7 5.0 18.3 13.7 5.2 15.7 
Domestic work 63.1 72.0 65.1 64.7 77.0 106.8 71.9 80.6 
Child care 19.7 17.8 17.1 19.0 14.4 15.6 16.7 14.9 
Adult care 9.8 10.2 8.3 9.6 6.6 6.4 5.7 6.4 
Personal care 100.0 100.0 100.0 100.0 685.9 722.6 801.9 707.8 
Leisure 96.7 98.1 98.9 97.2 241.0 313.5 378.8 271.2 
Transport 94.4 94.8 89.7 93.8 88.4 105.5 100.0 92.5 
Other 5.2 4.6 4.6 5.1 2.7 2.2 2.3 2.6 
 Total  Total  
Job 47.3 27.9 10.9 39.3 218.6 110.5 40.4 177.7 
Study 6.2 5.1 3.4 5.7 20.9 14.5 6.8 18.0 
Domestic work 79.3 84.1 80.0 80.1 184.0 209.3 156.8 183.8 
Child care 25.3 22.5 20.3 24.2 27.5 23.0 21.7 26.0 
Adult care 11.6 11.3 9.8 11.3 7.6 6.9 6.4 7.4 
Personal care 100.0 100.0 100.0 100.0 685.7 717.2 791.8 705.4 
Leisure 96.2 97.4 98.6 96.7 216.0 265.2 327.4 239.0 
Transport 91.3 92.7 86.0 90.7 76.7 91.2 86.6 80.2 
Other 5.6 4.7 4.8 5.4 2.9 2.3 2.2 2.7 
Note: Average minutes are computed on total population; WD= weekdays, Sa =Saturday, 
Su= Sunday. 

Source: Multipurpose 2002/2003, authors’ elaborations. 
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5.2.2 Average size of unpaid family care work in Italy  
 
Female participation in primary and secondary care activities is higher for women than for 
men. Table 9 shows that 29 per cent of Italian women aged 18-74 are involved in primary 
child care and about 13 per cent in primary adult care. Men’s participation in primary child 
care and primary adult care are 10 percentage points less and 3 percentage points less 
than women respectively. Empirical evidence suggests that care activities are mainly 
primary activities; in fact both women and men spend a substantially lower amount of time 
in secondary care activity than primary. 
 
Participation in care activities is strongly affected by the individuals’ life cycle. During their 
lifetimes individuals experience changes in their marital and economic status, household 
composition, economic and health conditions and so on. All these aspects affect their 
propensity to offer care or their need to receive care. The participation in care activities of a 
twenty-year old female student who lives with her parents is, for example, different from 
the participation of a forty-year old woman with two children or a seventy-year old woman 
with a grandchild and an unhealthy husband. Since all these aspects are strongly correlated 
with individual age the computation of participation among age groups helps, at least 
partially, to control for them, enabling one to disentangle the average value reported for 
men and women. 
  
The age distribution of the participation rate shows that women and men in the 31-50 age 
category are more involved in child care than younger or older people. This is not surprising 
since the fertility rate for women aged less than 30 years is very low in Italy39 and women 
and men older than 50 have older children who need less care. On the contrary, evidence 
on adult care shows a higher participation among men and women aged more than 40 
years with a strong increase for people aged 51-74. This is due to the fact that, usually 
adult care refers to that of an individual’s own parents who need more care as they become 
older and their children achieve maturity. Adult care, as a secondary activity, is much less 
probable than secondary child care, thus indicating a more absorbing set of tasks to be 
performed when caring for an elderly or disabled person. The comparison with previous 
studies based on less recent surveys suggests an increase in care participation in recent 
years. Addabbo and Caiumi (2003), for example, using the ISTAT time budged survey data 
1989, report a participation rate of people in the age category 18-64 in care (both child and 
adult) of 10.8 for women and 17.0 for men. Although these values are not perfectly 
comparable with those in Table 8 because computed using a different age group category 
and a different data source they seem to indicate a notable lower participation in care in 
previous years. 
 
Table 9 shows that women and men, in different work statuses, choose a different 
allocation of time. Young working men participate in child care more then non-working men 
of the same age (18-50 years). The contrary is observed for men aged more than 50 years. 
This apparently unexpected result is due to the heterogeneity of the category of non-
working men. The low participation of young non-working men derives from the very low 
participation of students (about 3 per cent) who are all reported in the age classes 18-30 
and 30-40 and the relatively low participation of pre-retired men in the 41-50 age class.  

                                                 
39 According to OECD statistics the mean age of Italian women at the birth of the first child is 28.7 years, placing 
Italy in the 26th position among the 35 countries, ordered from the lowest to the highest fertility age at first birth, 
for which statistics are available (www.oecd.org/els/social/family/database). 
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Table 9 Participation (%) in child and adult care (primary and secondary) by 

gender, age groups and work status (people aged 18-74) - Italy  

 
18-
30 

31-
40 

41-
50 

51-
65 

60-
74 Total 

18-
30 

31-
40 

41-
50 

51-
65 

66-
74 Total 

 Women Non-Working  Men Non-Working  
Primary child care 20.7 74.8 34.2 13.6 12.1 25.6 3.6 25.8 21.1 11.5 7.6 9.3 
Secondary child 
care 10.9 39.3 19.6 5.5 3.7 12.4 1.7 14.8 7.7 2.7 1.4 2.7 
Primary adult care 5.0 9.4 21.7 23.5 15.0 14.7 4.8 6.4 14.5 24.1 17.4 16.1 
Secondary adult 
care 0.6 0.4 1.6 2.7 0.8 1.2 0.0 0.0 0.0 0.7 0.3 0.4 
 Women Working  Men Working  
Primary child care 20.4 58.6 32.4 9.5 11.2 34.4 10.2 39.8 30.1 7.2 2.1 24.0 
Secondary child 
care 10.0 34.3 19.9 4.3 2.6 19.6 3.3 17.9 15.6 3.9 0.1 11.2 
Primary adult care 5.5 6.8 14.8 14.8 14.4 10.0 3.8 5.1 7.4 9.6 7.2 6.4 
Secondary adult 
care 0.5 0.4 1.9 2.3 1.8 1.1 0.1 0.3 0.4 0.7 0.1 0.3 
 All Women  All Men  
Primary child care 20.6 65.0 33.2 12.2 12.1 29.1 7.7 38.9 29.5 9.3 7.1 19.0 
Secondary child 
care 10.5 36.3 19.8 5.1 3.7 15.3 2.7 17.7 15.0 3.4 1.3 8.4 
Primary adult care 5.2 7.8 17.7 20.5 15.0 12.8 4.2 5.2 7.8 16.5 16.6 9.6 
Secondary adult 
care 0.6 0.4 1.8 2.6 0.8 1.1 0.0 0.3 0.3 0.7 0.3 0.3 

Source: Multipurpose 2002/2003, authors’ elaborations. 
 
At variance with men, the participation in child care of working women in each age group is 
always lower than the participation of non-working women in the same age group. 
 
Since the participation rate in child care here is computed on all women aged 18-74 the low 
participation rate observed can be due to the low fertility rate among working women. This 
suggests that women feel maternity and child care is a barrier to their participation in the 
labour market. This interpretation is supported by the statistics on participation in child 
care for households with young children (see Table A5.1 in the Annex to Chapter 5). For 
women in households with children aged 0-5 years old the participation rate in child care 
(both as a primary and secondary activity) is higher for working women compared with 
non-working women even if the difference is only a few percentage points (e.g. 92 per cent 
of non-working women and 95 per cent of working women). 
 
To correctly interpret these results it is necessary to keep in mind that the definition of 
child care and adult care used in Table 9 and Table 10 refers to the whole care performed 
as primary or secondary activity, also including care performed outside the household. 
Table 11 and Table 12 describe separately care performed inside and outside the 
household. 
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Table 10 Mean minutes per day of child and adult care (primary and secondary) 
by gender, age groups, and work status (people aged 18-74 years) - Italy 

Age band 
18-
30 

31-
40 

41-
50 

51-
65 

60-
74 Total 

18-
30 

31-
40 

41-
50 

51-
65 

66-
74 Total 

 Non-Working Women Non-Working Men 
Primary 
child care 181.7 158.6 8 8 . 2 9 8 . 9 100.3 134.8 63.5 83.7 104.9 76.0 107.1 86.6 
Secondary 
child care 74 . 8 7 9 . 7 62 . 4 7 5 . 9 8 6 . 1 7 5 . 8 50.7 56.4 57.0 68.2 46.1 58.0 
Primary 
adult care 67 . 0 4 9 . 5 4 9 . 1 6 6 . 0 7 9 . 0 6 6 . 2 62.5 94.3 64.2 81.0 70.2 75.4 
Secondary 
adult care 1 5 . 1 2 8 . 0 1 6 . 8 5 4 . 1 4 1 . 8 3 9 . 2 - - - 36.6 30.0 34.6 
Time in 
presence 
of 
children 421.0 373.9 377.5 328.8 289.2 382.3 264.3 337.9 247.7 256.3 294.0 285.5 
 Working Women  Working Men  
Primary 
child care 164.4 129.2 70.1 73.7 79.4 116.5 75.3 80.4 75.6 54.2 58.9 76.8 
Secondary 
child care 63.6 72.9 58.3 51.9 23.6 67.0 63.2 54.3 46.1 54.1 15.3 51.8 
Primary 
adult care 77.0 54.8 52.4 70.1 59.8 60.2 56.1 49.6 52.7 58.8 117.5 55.3 
Secondary 
adult care 15.2 63.2 64.4 30.1 108.8 50.5 12.5 14.0 28.4 17.5 10.0 19.3 
Time in 
presence 
of 
children 313.8 280.0 290.6 525.4 209.2 289.8 234.8 234.8 234.8 227.5 110.0 234.6 
 All Women  All Men  
Primary 
child care 174.1 142.6 77.9 92.2 99.6 126.3 73.3 80.6 77.1 67.1 105.9 78.4 
Secondary 
child care 70.1 75.8 60.0 69.1 84.5 71.3 60.2 54.4 46.5 59.5 45.9 52.5 
Primary 
adult care 71.6 52.2 50.7 67.0 78.3 64.3 58.9 53.2 54.1 74.2 71.9 66.6 
Secondary 
adult care 15.1 48.2 46.5 46.8 47.1 43.6 12.5 14.0 28.4 26.6 29.7 24.5 
In 
presence 
of 
children* 375.9 321.4 327.4 392.2 288.1 334.7 240.9 238.7 235.2 236.7 292.9 238.3 

Note: mean minutes are computed on the population performing care. 
*Children less than 10 years old. 

Source: Multipurpose 2002/2003, authors’ elaborations. 
 
Turning to time spent in child and adult care, women spend on average 48 minutes per day 
more than men in primary child care and about 20 minutes more than men in secondary 
child care. Women also spend 20 minutes more than men in secondary adult care but men 
spend only a few minutes more than women in primary adult care. The average higher time 
of men devoted to primary adult care is due to the higher amount of time (9 minutes) non-
working men devoted to primary adult care compared to women.  
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It is interesting to note that even if the average minutes dedicated to adult care are much 
lower than those dedicated to child care, the overall participation rate in this activity is 
quite high and higher among non-working women and men.  
 
Adult care is more equally distributed by gender, probably because each partner in a 
middle-aged couple has the burden of looking after his/her own elderly parents, since 
elderly parents may prefer to be looked after by their own children. This is even more so 
when males are retired.  
 
Non-working women spend on average approximately 20 minutes more than working 
women in primary child care and approximately 10 minutes more in secondary child care. 
This suggests that not only do working women report a low participation in care but also 
that, those who participate, spend less time in care compared to non-working women.  
Primary adult care is more equally distributed among workers and non-workers but this is 
not the case of secondary adult care. The main difference is observed between working and 
non-working men, with non-working men spending 15 minutes more than working men in 
secondary adult care. 
 
Folbre et al. (2007) pointed out the importance of the use of different definitions of child 
care and indicate time spent in presence of children as an additional measure that can be 
considered with primary and secondary child care. According with this debate, Table 10 
reports time spent in the presence of children. Due to the question available in the 
Multipurpose survey only time spent in the presence of children under 10 years can be 
computed, so that the reported minutes underestimate the total time spent in the presence 
of children of any age in the household. Working people spend less time with children while 
performing other activities than not working people. Working women spend one and a half 
hours less with their children under 10 years old than non-working women, whereas 
working men spend about fifty minutes less. Gender differences are evident disregarding 
work status. The gap between men and women is larger for non-working people with 
women spending one hour and thirty-seven minutes more with children under 10 years old 
than non-working men. Working women spend only fifty-five minutes more than working 
man in the presence of their children showing that work for the market limits the time 
women spend with their children and makes their time allocation more similar to that of 
men.  
 
Disaggregating child care activities 
 
The previous tables have shown that women tend to participate more in child care and to 
spend more time with children than men. A further question is how different child care 
activities are distributed among men and women. Taking for granted that women spend 
more time than men in performing care, are men and women specialised in different types 
of tasks or are different types of tasks equally distributed by gender? 
 
The last block in Table 11 compares time spent by women and men on each child care task 
disregarding employment status. Women spend nearly half of their total time devoted to 
child care in physical care and supervision of children (52 minutes out of 126 minutes) 
while men spend only a small proportion of their time in this task (17 minutes out of 78 
minutes) and spend more time in leisure activities with children (play, read, speak), even 
more than women (31 minutes for men versus 26 minutes for women). However, it is 
particularly interesting to compare task division among men and women looking at their 
working status. The distribution of tasks of working people confirms that working men 
spend more time than working women in leisure activities whereas the physical care of 



 73 

children is delegated to women. On the other hand, huge differences are observed among 
non-working men and women.  
 
Table 11 Average minutes per day of primary child care, by type of child care, 
gender, age group and work status (people aged 18-74 years) - Italy 

Age group 18-30 31-40 41-50 51-60 61-74 Total 18-30 31-40 41-50 51-65 66-74 Total 
 Non-Working Women Non-Working Men 
Physical care and 
supervision of children 108.5 71.6 25.0 4.8 6.1 52.1 7.7 17.6 19.9 1.4 4.0 6.2 

Help children for 
homework 6.9 17.6 14.2 1.7 2.5 11.2 8.2 2.6 5.4 4.6 0.0 3.6 

Play, read and speak with 
children 36.6 28.8 12.7 4.2 4.7 20.9 34.6 34.9 33.9 6.2 1.3 13.5 

To take children to school 24.6 39.5 31.4 8.3 0.8 26.2 8.4 21.1 43.0 15.5 1.9 14.3 
Care of children in other 
household 4.8 1.0 4.8 80.0 86.2 24.3 4.6 7.5 2.7 48.2 99.9 49.1 

Total primary child care 181.7 158.6 88.2 98.9 100.3 134.8 63.5 83.7 104.9 76.0 107.1 86.6 
Participation to child care 
in other household (%) 1.3 1.3 2.0 9.9 10.4 6.2 0.4 2.7 1.4 7.6 7.1 5.2 

 Working Women Working Men 
Physical care and 
supervision of children 96.4 58.9 17.0 11.3 1.9 51.2 24.3 22.8 13.2 4.0 0.0 18.6 

Help children for 
homework 2.5 8.4 9.5 4.3 0.0 7.6 0.0 2.8 6.9 3.2 0.0 4.0 

Play, read and speak with 
children 39.9 32.0 13.7 4.7 0.1 27.1 39.6 41.6 26.5 9.3 0.0 34.3 

To take children to school 21.2 28.1 26.4 9.4 1.6 25.8 7.5 11.4 25.9 23.6 0.0 16.7 
Care of children in other 
household 4.3 1.6 3.5 44.0 75.7 4.7 3.8 1.8 2.9 14.1 58.9 3.2 

Total primary child care 164.4 129.2 70.1 73.7 79.4 116.5 75.3 80.4 75.6 54.2 58.9 76.8 
Participation to child care 
in other household (%) 1.6 1.4 1.5 3.7 10.3 2.0 0.5 1.0 1.2 1.7 2.1 1.1 

 All Women All Men 
Physical care and 
supervision of children 103.2 64.7 20.4 6.5 6.0 51.7 21.4 22.6 13.6 2.5 3.9 16.6 

Help children for 
homework 5.0 12.6 11.5 2.3 2.4 9.6 1.4 2.8 6.8 4.1 0.0 3.9 

Play, read and speak with 
children 38.1 30.5 13.3 4.3 4.5 23.8 38.7 41.3 26.9 7.5 1.3 30.9 

Transporting children 23.1 33.3 28.5 8.6 0.8 26.0 7.6 11.8 26.7 18.8 1.8 16.3 
Care of children in other 
household 4.6 1.3 4.1 70.5 85.9 15.1 4.0 2.1 2.9 34.2 98.9 10.7 

Total primary child care 174.1 142.6 77.9 92.2 99.6 126.3 73.3 80.6 77.1 67.1 105.9 78.4 
Participation to child care 
in other household (%) 1.4 1.3 1.7 7.8 10.4 4.5 0.5 1.1 1.2 4.5 6.6 2.5 

Note: mean minutes are computed on the population performing care. 
“Total primary child care” is given by the sum of “physical care and supervision of children”, “help children for 
homework”, “Play, read and speak with children”, “to take children to school” and “other child care activities”, 
“Care of children in other household”. In this table we do not report “other child care activities”. This is a residual 
category that reports on average only values lower than 1 minute. The rows “Participation to children care in other 
household” indicate the participation rate in child care outside the household.  

Source: Multipurpose 2002/2003, authors’ elaborations. 
 

Non-working women are still specialised in physical care and supervision of children but 
they also spend more time than men in leisure activities with children and transport of 
children. Non-working men spend a very limited amount of time in child care activities, if 
child care outside the household is excluded. On average they spend only 38 minutes per 
day in child care. The majority of the time they devote to child care is outside the 
household. Non-working men in the age group 18-74 spend 49 minutes on care outside the 
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household out of a total of 87 minutes devoted to child care. Child care outside the 
household is essentially concentrated among men and women older than 50. This is 
confirmed both in terms of participation and minutes spent in child care activities. The 
participation in child care in other households for non-working people (last row of the first 
block in Table 11) is drastically higher for people older than 50 (about 7 per cent for non-
working men and about 10 per cent for non-working women) and for the same age group 
the time spent in child care is hugely higher than for younger people (about eighty minutes 
for women and more than 50 for men). The category of care of children in other 
households is particularly relevant since it covers the time grandmothers and grandfathers 
(who do not live in the same household as their children) spend with their grandchildren. In 
Italy, in the presence of rationed formal services for child care, grandparents represent a 
fundamental source of child care as the data in Table 11 clearly show (Ichino and Sanz-de-
Galdeano, 2003; Nicodemo e Wadman, 2009). 
 
Table 11 also shows, not surprisingly, that younger men and women tend to spend more 
time in physical care and supervision of children, in leisure activities with children and in 
transport of children. This is probably due to the fact that younger people tend to have 
small children who need more care. Table A5.1 in the Annex to Chapter 5 confirms this 
interpretation showing that women and men in households with children aged 0-5 spend 
more time in physical child care, leisure activities with children and transport of children 
than the average. 
 
Disaggregating adult care activities 
 
As observed in Table 9 the overall participation rate in adult care is quite high: 13 per cent 
of women aged 18-74 and 10 per cent of men in the same age group. Work status seems 
to affect the probability of undertaking adult care. In fact both men and women participate 
more if they are non-working (15 per cent of non-working women versus 10 per cent of 
working women and 16 per cent of non-working men versus 6 per cent of working men). 
However, the amount of time individuals dedicate to adult care is much lower than that 
spent in child care (see Table 10). Table 12 shows that the main type of activities 
performed as adult care are, for both working and non-working people, care outside the 
household and transport of adults. Care outside the household includes, for example, time 
daughters and sons aged 18-74 spend with their parents who live in a different house40. It 
is interesting to note that the lower share of time working people devote to adult care is 
due to a low amount of time spent in physical care and company, whereas time spent in 
the other activities remains roughly the same. A high gender specialisation is observed in 
adult care, even disregarding people’s work status. Women are specialised in physical care 
but men spend a notable amount of time more than women (32 minutes versus 9 minutes) 
in the transport of adults. Concerning time spent in adult care outside the household, even 
if the participation rate is not very high (3.5 per cent for women and 1.8 per cent for men) 
women and men spend a significant amount of time in this activity (15 minutes for men 
versus 25 minutes for women). It is interesting to note that participation in adult care 
outside the household is higher for non-working women and men (4 per cent and 3 per 
cent respectively) but working men and women spend more time in adult care than people 
who are non-working (28 minutes versus 24 minutes for women and 16 minutes versus 14 
minutes for men). 
 

                                                 
40 Unfortunately, the Multipurpose survey doesn’t allow one to know which activities are performed outside the 
household and the family relationship between who performs care and who receives it.  
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Participation in adult care is notably higher for women and men in households in which 
there are members with specific health problems (see Table A1.5.3 in Annex 1). 36.8 per 
cent of women participate in adult care in households with at least one person with very 
bad health, 22.4 per cent in households with at least one person older than 74 and 17.7 
per cent in households with at least one disabled person. Male participation in adult care is 
lower than female participation reporting a rate of 22.8 per cent, 16.1 per cent and 18.6 
per cent in the same household categories respectively. Not surprisingly, women and men 
in households with members with health problems tend to participate less in adult care 
outside the household. In these households, people spend a large amount of time in 
physical care. This is particularly evident for households with members with very bad health 
in which women spend on average 94 minutes in physical care. A substantial amount of 
time is also spent in the company and transport of unhealthy adult people, whereas less 
time is devoted to other activities. 
 
Table 12 Average minutes of primary adult care, by type of adult care, gender and 
work status (people aged 18-74 years) - Italy 
 Women Men All 

 
Non-
Working  Working  Total  

Non-
Working  Working  Total  

Non-
Working  Working  Total  

Physical care 21.1 11.3 18.1 9.8 5.2 7.8 16.9 8.2 13.8 
Company 8.5 3.3 6.9 6.1 4.3 5.3 7.6 3.8 6.3 
Transport 8.3 9.7 8.7 37.0 24.5 31.6 18.9 17.2 18.3 
Other 4.3 7.9 5.4 8.3 5.5 7.1 5.8 6.6 6.1 
Adult care outside 
the household 23.9 28.0 25.2 14.2 15.8 14.9 20.3 21.8 20.9 
Total 66.1 60.2 64.3 75.4 55.3 66.6 69.6 57.7 65.3 
Participation in 
adult care outside 
the household (%) 4.0 2.9 3.5 2.8 1.3 1.8 3.5 1.9 2.7 

Note: mean minutes are computed on the population performing care. 
“Total primary adult care” is given by the sum of “Physical care”, “Company”, “Transport”, “Other adult 
care”, and “Adult care outside the household”. “Other adult care” includes “help to adults in the family for 
differ activities: extra-domestic work, study, voluntary work” and “Other activities of care and help to 
household’s adults”.  

Source: Multipurpose 2002/2003, authors’ elaborations. 
 

5.2.3 The value of unpaid family care work in Italy  
 
In order to estimate the value of unpaid family care work, after the evaluation of its size, it 
is necessary to estimate the unitary value of unpaid family care work (e.g. the value of one 
hour spent in care activities).  
 
The total value of unpaid family care work at national level depends on the number of 
people performing it, on the amount of time that each person devotes to this activity and 
on the value attributed to each unit of time. In the previous sections the time spent in child 
and adult care and the participation rate for each group has been discussed. Table 13 
summarises the participation rate and the average time spent in child and adult care and 
reports the Italian population involved in the two activities. 
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Table 13 Participation rates (%) and average minutes per day in child and adult 
care, by gender and work status (population aged 18-74) - Italy 

 

Participation 
rate in child 
care 

Number of 
people 
who 
perform 
child care 
(millions) 

Average 
time spent 
on primary 
child care 
(minutes 
per day) 

Participation 
rate in adult 
care 

Number of 
people 
who 
perform 
adult care 
(millions) 

Average 
time 
spent on 
primary 
adult 
care 
(minutes 
per day) 

Working women 32.4 2.69 116.5 9.50 0.82 60.2 
Non-Working Women 23.6 2.93 134.8 13.30 1.73 66.1 

Working Men 22.6 2.93 76.5 7.30 0.89 55.3 

Non-Working Men 8.2 0.54 86.6 15.10 0.95 75.4 

Source: EU-SILC 2006 and Multipurpose 2002/2003, authors’ elaborations. 
 
As discussed in the previous chapters there are two methods of attributing a wage to the 
unpaid family care work. One is called the opportunity cost method and is based on the 
assumption that the time spent in unpaid family care work reduces the time spent in paid 
work. This method aims to evaluate the opportunity cost, that is, the value of the next best 
alternative forgone as a result of making the decision to spend time in unpaid family care 
work.  
 
The alternative method is based on the assumption that households save money by 
performing family care work by themselves instead of buying the services on the market or 
hiring someone to do it. This method is known as the Market Replacement cost method.  
Even if conceptually different, both methods require the imputation of a wage for each unit 
of time spent in unpaid family care work.  
 
This implies that an ideal source for the purpose of the evaluation of the unpaid family care 
work would be a survey including both the use of time and individual wages. This would 
enable the imputation of a wage to people who are not at work for the time they spend in 
unpaid work. Unfortunately it is quite rare that these two pieces of information are both 
present in the same data set. The Multipurpose (Multiscopo) Italian time use survey 
collected by the Italian Institute for Statistical ISTAT in 2002/2003, provides detailed 
information on adult care activities (disabled, sick) and child care activities. However, the 
main drawback of this survey is that it does not collect information on household earnings 
and income.  
 
To overcome this limit we match the Multipurpose 2002/2003 data set with the Italian EU-
SILC 2006 dataset. They are both the most recent data sets of this type available for Italy. 
The Annex to Chapter 5 describes the statistical techniques used to match the two data 
sets. 
 
The value of unpaid family care work in Italy with the opportunity cost method  
 
To impute the wages for the opportunity cost method, working men and working women 
observed in the Multipurpose survey are matched with working men and working women 
observed in EU-SILC controlling for all their relevant observable background characteristics. 
For these two sub-samples we also control for job characteristics in order to match 
individuals who perform “similar” jobs in “similar” conditions (e.g. same sector, same type 
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of contract). In this way it is possible to impute the value of unobserved labour incomes to 
people at work sampled in the Multipurpose survey. These labour incomes will be used as a 
proxy of the opportunity cost of the time spent in unpaid family care work for workers 
sampled in the Multipurpose survey. 
 
For non-working men and non-working women, for whom labour incomes are obviously not 
observed, the sub-samples of non-working men and non-working women in the 
Multipurpose survey are matched with the sub-samples of working men and working 
women with similar characteristics in EU-SILC. The matching procedure is the same as the 
one used for the previous two sub-samples but the set of covariates used and the output 
obtained are different. Here, only the background characteristics (and not job-related 
variables) can be used as covariates for the match and the imputed labour income is the 
potential labour income of non-working people. The imputed income is then used as 
opportunity cost for individuals who are non-working. The method adopted for the 
matching is the Propensity Score Matching using the “Nearest neighbours matching” 
procedure. The intuition behind this procedure is to assign to each individual who performs 
unpaid care work in the Multipurpose survey the labour income of the individual observed 
in the EU-SILC survey with the closest characteristics (i.e. age, marital status, education, 
etc.)41. 
 
Table 14 reports the value of child care in one year obtained multiplying the estimated 
value of each unit of unpaid work by the time spent in child care and by the number of 
people who perform child care in the country. In the same way, the value of adult care is 
obtained multiplying the estimated value of each unit of unpaid work by the time spent in 
adult care and by the number of people who perform adult care in the country. The total 
value of unpaid family care work estimated using the opportunity cost approach is 91.5 
billion Euros. Using the opportunity cost approach, child care accounts for 78.1 per cent of 
the total value of unpaid family care work. Therefore, adult care, which is often ignored in 
the study on family care, with 21.9 per cent, represents a not insignificant proportion of the 
total value of unpaid family care.  

                                                 
41 For a more formal discussion see the Annex to Chapter 5. 
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Table 14 Estimated value of unpaid family care work with the opportunity cost 
approach (reference population: age 18-74; billions of Euros) - Italy 
 Working 

Women 
Non-
Working 
Women  

Working 
Men 

Non-
Working 
Men 

All 
Women 

All 
Men 

Total  Percentage 
of GDP 
(%) 

Value  of child care in 
one year 

24.0 27.2 16.9 3.4 51.2 20.3 71.5 4.8 

Value of adult care in 
one year 

3.6 7.7 3.2 5.5 11.3 8.7 20.0 1.3 

Total value of care in 
one year* 

27.6 34.9 20.1 8.9 62.5 29.0 91.5 6.1 

Note: The method adopted for estimation is propensity score matching 
*Total daily amount of care (sum of all minutes of care performed by the whole population in one day) multiplied 
by sample weights, by the average hourly net labour income (Euro), and by 365. The GDP used for the 
computation of the percentage is the Italian Gross domestic product at market prices in 2006 equal to 1485.3773 
billions of Euros (http://epp.eurostat.ec.europa.eu/portal/page/portal/eurostat/home/). Due to rounding, the 
percentage of the total value of care on GDP obtained summing the percentage of the value of child care and the 
percentage of the value of adult care on GDP is slightly different with respect to that obtained computing the 
percentage directly on the total value of care. 

Source: EU-SILC 2006 and Multipurpose 2002/2003, authors’ elaborations. 
 
The value of unpaid family care work in Italy with the generalist market replacement 
method  
 
The generalist market replacement method assigns as the unit value of unpaid family care 
work the hourly wages of unskilled workers in the service sector. In this study the wages of 
“Sales and services elementary occupation” (ISCO-88 code 91) which includes, among 
other similar workers, the category “Domestic and related helpers, cleaners and 
launderers” is used as proxy of the wage of a generalist domestic worker. Consistently with 
Chapter 4, here the average wage for domestic workers is computed separately for men 
and women.  
 
The value estimated with the generalist market replacement method is, as expected42, 
lower than the value estimated using the opportunity cost method. Moreover, the 
proportion of the value of adult care on the total value of unpaid family care work is 
roughly the same as that derived with the opportunity cost approach.  

                                                 
42 This is expected since differently from Chapter 4, here both the opportunity cost approach and the replacement 
cost approach have the same reference population aged 18-74 so the difference in the estimate values are 
exclusively due to the assumption of the two methods. As discussed in Chapter 2 the literature shows that the 
opportunity cost approach can overestimate the value of unpaid work. See Chapter 2 for more details. 
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Table 15 Estimated value of unpaid family care work with the generalist market 
replacement approach (reference population: age 18-74; billions of Euros) - Italy 

*Total daily amount of care (sum of all minutes of care performed by the whole population in one day) multiplied 
by sample weights, by the average hourly net labour income (Euro), and by 365. The GDP used for the 
computation of the percentage is the Italian Gross domestic product at market prices in 2006 equal to 1485.3773 
billions Euros. (http://epp.eurostat.ec.europa.eu/portal/page/portal/eurostat/home/).  

Source: EU-SILC 2006 and Multipurpose 2002/2003, authors’ elaborations. 
 
The value of unpaid family care work in Italy with the specialist market replacement 
method  
 
Detailed information on time use in the Multipurpose surveys enables the deepening of the 
analysis of the market replacement approach, applying the Specialist Market Replacement 
method. In fact, rather than imputing the wage of a generalist domestic worker, it is 
possible to assign to each activity related to child care and adult care its own market wage.  
The Multipurpose survey collects information on the following child care activities: “Physical 
care”, “Supervision of child”; “Help children for homework”; “Play, read, talk with child”; 
“Transport of children”; and the following adult care activities: “Physical care”, “Company” 
“Transport” and “Other” adult care activities. Each of these categories of care is matched 
with an ISCO-88 occupation classification code reported in EU-SILC. The codes used are: 
51 (Personal and protective services workers) for child physical care, supervision of a child, 
and adult physical care; 23 (Teaching professionals) for helping children with homework; 
83 (Drivers and mobile plant operators) for transporting a child or an adult; 91 (Sales and 
services elementary occupation) for residual care activities and care performed outside the 
household. 
  
Table 16 shows the estimated value of unpaid family care work matching by occupation. 
The estimated value is in line with that estimated with the opportunity cost method and the 
generalist replacement cost method. The proportion of the value of adult care on the total 
value of unpaid family care work is, using the specialist replacement method, slightly lower 
than those observed using the opportunity cost method and the generalist replacement 
method (approximately 19 per cent against 21 per cent). 

  Women 
working 

Women 
Non-
Working  

Men 
working 

Men 
Non-
Working 

All 
women 

All 
men 

Total  Percentage 
of GDP 
(%) 

 Average net hourly income of people in occupation ISCO-88 code 91 
Value of child care in one 
year 

19.9 26.2 13.3 2.9 46.1 16.2 62.3 4.2 

Value of adult care in one 
year 

3.0 7.4 2.5 4.4 10.4 6.9 17.3 1.2 

Total value of care in one 
year* 

22.9 33.6 15.8 7.3 56.5 23.1 79.6 5.4 
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Table 16: Estimated value of unpaid family care work with the specialist market 
replacement approach (reference population: age 18-74) - Italy 
  Women 

working 
Women 
Non-
Working  

Men 
working 

Men 
Non-
Working 

All 
women 

All 
men 

Total  Percent
age of 
GDP 
(%) 

 Average net hourly income of people in occupation by ISCO-88 codes 91-
51-23-83 

Value of child care in 
one year (billions) 

22.1 29.4 14.8 3.2 51.5 18.0 69.5 4.7 

Value of adult care in 
one year (billions) 

3.4 8.2 4.0 7.3 11.6 11.3 22.9 1.5 

Value of care in one 
year (billions)* 

25.5 37.6 18.8 10.5 63.1 29.3 92.4 6.2 

*Total daily amount of care (sum of all minutes of care performed by the whole population in one day) multiplied 
by sample weights, by the average hourly net labour income (Euro), and by 365. The GDP used for the 
computation of the percentage is the Italian Gross domestic product at market prices in 2006 equal to 1485.3773 
billions Euros. (http://epp.eurostat.ec.europa.eu/portal/page/portal/eurostat/home/).  

Source: EU-SILC 2006 and Multipurpose 2002/2003, authors’ elaborations. 
 
Figure 7 presents all estimates of the unpaid family work. They all are quite consistent and 
estimate the value of unpaid family care work in a range of 79 – 90 billions of Euros. All 
estimates confirm not only the net value of child care estimated using net labour incomes 
which account for about 5 per cent of the national GDP but also that the value of adult care 
is not negligible accounting for more than 1 per cent of the GDP. 
 

 
Figure 7 Estimated value of unpaid family care work in the EU. Billions of Euros - 
Italy 
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Note: opportunity cost approach (OC), generalist market replacement approach (GMR), specialist market 
replacement approach (SMR). Reference population: age 18-74 

Source: EU-SILC 2006 and Multipurpose 2002/2003, authors’ elaborations 
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5.3 Poland 
 
5.3.1 Unpaid family care work in Poland 
 
The increase in rates of participation in the labour market is definitely one of the highest 
priorities of Polish economic and social policy. The employment rate in Poland is among the 
lowest in the EU countries (with the employment rate for women being the fourth lowest 
after Malta, Italy and Greece) - a considerable distance from the Lisbon Strategy targets. At 
the same time fertility rates in Poland are relatively low (below replacement rate) and the 
proportion of elderly people is growing. As a result Poland faces a complex problem of 
reconciliation of both economic and family activity and public policy in this area becomes a 
real challenge.  
 
In Polish society is observed the coexistence of two family economic models: the traditional 
model, with the economic activity of women being subordinated to phases of family life and 
family duties, men being the breadwinners and women taking care of housework and 
children; and the partnership model, with equal responsibility between men and women in 
providing income and taking care of children. Although the partnership model is receiving 
growing support, particularly among well-educated women from urban areas, there is still 
strong support for the traditional model. However, even among young and educated 
women there is a strong conviction that the problem of reconciliation of professional and 
family life is a purely female problem. 
 
The need for care is a common problem of most Polish households; two groups particularly 
burdened with care activities are women aged 30-39 (and men aged 35-44) and persons at 
pre-retirement age (caring for their parents and for grandchildren). In the households 
where care is needed, it is usually provided within the household: in the case of child care 
needs it is estimated to be provided by household members in three-quarters of cases; 
proportions for adult care are even higher and exceed 80 per cent. Generally the support 
from unrelated persons and institutional assistance is marginal; however patterns of 
childcare and care for adults clearly differ between the countryside and cities, particularly 
big ones. 
 
The care provided within the household is a domain of women. Bobrowicz (2007) estimates 
the total weekly time spent on care to be equal to 10.5 hours for women and 4.7 hours for 
men. In spite of the fact that the main burden of care activity lies with women, the share of 
women who choose to reconcile work and taking care of children at pre-school age is quite 
substantial. Grotkowska and Sztanderska (2007) estimate this share to be equal to 40 per 
cent in the case of women bringing up a child aged three or less and almost 50 per cent for 
women with children aged 4-6. 
 
Key problems indicated as obstacles for the reconciliation of economic and family life are 
work organisation (lack of flexible working time arrangements, taking time off, home-
working, part-time working etc.) and the lack of access to high-quality care institutions. 
Institutional care for children is underdeveloped with an insufficient supply of places in 
public institutions and limited access to private sector institutions (with relatively high 
prices). An even more severe situation is observed in the sector of adult care where the 
care is often only provided by hospitals leading to inefficient resource allocation. 
 
The level of women’s economic activity is determined by the characteristics of their family 
and their need for care. The model of the family, uneven share of family and household 
duties, lack of institutions providing care, difficulties in re-entering the labour market after 
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a maternity-related break are all determinants in women’s participation in the labour 
market. Relatively long times devoted by women to work are partly a result of the low 
average level of wages in Poland; it increases pressure on particularly low-educated women 
to undertake a professional activity since, due to low wages, they are unable to afford 
housework and care services on the market. As a result it is a group characterised with the 
highest average total working time. The wage elasticity of women’s labour supply is lower 
than in the case of men (Haan, Myck 2008). 
 
This section estimates the size and value of unpaid family care work in Poland with 
particular attention to differences in engagement in care activity related to gender and 
labour market status. Our data source is the Time Use Survey from 2003/04, carried out by 
the Polish Central Statistical Office. The key feature of the survey is that it combines data 
on time allocation, the labour market situation and income (personal and household). A 
short description of the Polish survey may be found in the Annex to Chapter 5. 
 
The Time Use Survey shows lower participation in the labour market for women than for 
men (29.1 per cent against 43.8 per cent in the population aged 18-74 years). However, 
women always report a higher participation in unpaid work than men. Almost all women 
(98.6 per cent) are engaged in domestic work, and many of them are engaged in child and 
adult care (30.6 per cent in child care and 4.1 per cent in adult care). Men participate in 
unpaid work less often than women. Their participation rate in domestic work equals to 
83.9 per cent, 21.7 per cent are engaged in child care and 2.7 per cent participate in adult 
care. Both men and women tend to perform paid work more during week days than during 
weekends (with men engaged in weekend jobs more often than women). Domestic and 
care activities are rather equally spread among all the days of the week for women (with 
slightly lower participation on Sundays). However men are more often engaged in unpaid 
activities on weekends.  
 
Gender inequality is evident not only in the participation rates but also in time devoted to 
each activity. Men spend about 70 per cent more time on paid work than women (average 
time devoted to paid work equals to 3 hours 40 minutes for men and 2 hours and 10 
minutes for women), with an even larger difference at weekends (men work more than 
twice as long as women on Saturdays and almost twice as long on Sundays). Women spend 
more than 100 per cent more time than men on unpaid work (domestic and care activities), 
and they are definitely more burdened with work: they spend 13.7 per cent more time on 
total work than men (on average total time devoted to work – both paid and unpaid – 
equals to 6 hours and 46 minutes for women and 5 hours 57 minutes for men). The 
difference in total time devoted to work (paid and unpaid) between men and women grows 
in particular at weekends and it is equal to 23 per cent on Saturdays and 44 per cent on 
Sundays) – it allows men to spend about 20 per cent more time on leisure (at weekends 
the difference rises to more than 25 per cent). All these figures are reported in Table 17. 
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Table 17 Participation (%) and average minutes per day spent in primary 
activities, by day of the week and gender (people aged 18-74) - Poland 

PARTICIPATION (%) MINUTES 
Primary daily 
activities 

WD Sa. Su. Total WD Sa. Su. Total 

Women  Women  
Employment 40.7 21.2 15.1 29.1 162.6 66.6 33.1 130.4 
Study 9.8 7.4 7.8 8.6 29.1 16.3 14.9 25.2 
Domestic work 97.8 98.2 96.7 98.6 245 277 167.1 238.4 
Child care 32.3 28.9 28.6 30.6 37.7 34.2 30.1 36.1 

Adult care 4.0 4.2 4.1 4.1 1.1 1.1 1.2 1.1 

Unpaid work for 
organisations, etc.43 

14.8 19.1 66.4 29.5 8.3 13.1 50.1 15.0 

Work for other 
households 

12.3 13.1 11.5 12.3 14.9 14.6 9.6 14.1 

Leisure 98.0 98.6 9.5 98.6 223.3 267.7 325.4 244.2 
Transport and others 90.9 87.3 90.7 89.9 76.5 72 74.9 75.6 
 Men  Men  
Employment 58.5 37.7 22.7 43.8 267.6 144.7 61.1 220.5 
Study 9.6 7.4 7.2 8.4 30.2 17.5 14.6 26.2 
Domestic work 84.5 87.7 79.3 83.9 125.6 145.5 79.5 121.9 
Child care 20.1 21.5 23.6 21.7 13.1 16.8 19.3 14.5 
Adult care 2.8 2.5 2.8 2.7 0.8 0.5 0.7 0.7 
Unpaid work for 
organisations, etc. 

7.3 11.5 54.6 20.9 4.3 9.6 39.5 10.1 

Work for other 
households 

11.4 14.7 7.61 11.2 16.9 22.2 6.8 16.2 

Leisure 97.8 98.4 99.4 98.4 259.8 335 407.5 291.6 
Transport and others 92.5 90.4 90.8 91.5 99.7 91.4 83.1 96.1 
 Total  Total  
Employment 48.3 28.3 18.3 35.4 213.5 104.5 46.7 174.1 
Study 9.7 7.4 7.6 8.6 29.6 16.9 14.7 25.7 
Domestic work 92.1 93.7 89.2 91.2 187.2 213.2 124.5 182.0 
Child care 28.2 24.9 26.1 22 25.8 25.8 24.8 25.7 
Adult care 3.6 3.6 3.8 3.8 0.9 0.8 1 0.9 
Unpaid work for 
organisations, etc. 

11.6 15.8 61.3 25.8 6.4 11.4 45 12.6 

Work for other 
households 

11.9 13.8 9.8 11.8 15.9 18.4 8.2 15.2 

Leisure 97 98.5 99.4 98.5 240 300.3 365.3 266.5 
Transport and others 91.6 88.6 90.8 90.6 87.8 81.4 78.9 85.6 

Note: Average minutes are computed on total population; WD= weekdays, Sa =Saturday, Su= Sunday. 
Source: Polish Time Use Survey 2003/2004, authors’ elaborations. 

 
 
 
 

                                                 
43 Unpaid work for organisations includes all sorts of activities in all type organisations (cultural, religious etc) or 
informal groups that are not being remunerated. 
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5.3.2 Average size of unpaid family care work in Poland 
 
The Polish Time Use Survey from 2003/04 gives insights into the way men and women 
engage in unpaid family care work in Poland (see Table 18). Firstly, for both genders the 
participation in child care activity depends on age. It is highest for people aged 31-40 (both 
for primary and secondary child care). Within this age group more than 60 per cent of 
women and almost 48 per cent of men declare being engaged in child care as a primary 
activity. It is also the age group where the difference between genders in participation in 
care activity is the lowest (and equal to about 25 percentage points). For both genders, 
participation in child care activity falls with age. There is no evidence on the growth of 
engagement in child care of persons of pre-retirement and retirement age, as it is often 
argued in popular discourse. 
 
Secondly, being employed influences participation in care activities. Working women usually 
declare lower participation in child care than those who do not work (with the exception of 
the youngest group, i.e. women aged 18-30). The difference between the two groups 
(working versus non-working) is the lowest for women aged 31-40 who are most often 
engaged in care. However, there is an apparent paradox evident for men’s participation in 
child care: it is generally higher for those who work. This evidence is consistent with 
evidence shown for Italy in Section 5.2 and with other research that indicates a positive 
correlation between men’s professional activity and the presence of children in their 
households which is result of the coincidence of both family and professional life cycles. 
Entrance to the labour market coincides with setting up families and having small children 
while leaving labour market usually takes place when children have already left the 
household or do not require care.  
 
Thirdly, for both genders the participation in adult care is much smaller than in child care. 
It is equal to 4.1 per cent for women and 2.7 per cent for men. For women, labour market 
status does not have an impact on the engagement in adult care. However in the case of 
men, those who do not work are more engaged in helping adults. For both genders, 
participation in adult care grows with age to reach the maximum in the group aged 41-50 
and then falls for persons aged 50 and more. This result may be associated with the 
possible need for assistance from elderly parents. 
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Table 18 Participation (%) in child and adult care (primary and secondary) by 
gender, age groups and work status (people aged 18-74) - Poland  

 
18-
30 

31-
40 

41-
50 

51-
65 

60-
74 

Total 
18-
30 

31-
40 

41-
50 

51-
65 

66-74 Total 

 Women Non-Working  Men Non-Working  

Primary child care 32 68 35.8 27.2 19.1 29.6 8.4 38.8 23.5 17.4 13.71 16.7 
Secondary child care 16.9 33.6 15.1 11.1 6.5 12.1 13.6 14.2 8.1 6.1 2.7 4.5 
Primary adult care 2.8 2.9 7.2 6.2 4.3 4.1 2 3.2 4 4.7 3.8 3.2 
Secondary adult care 0.3 0.2 0.6 0.7 0.5 0.4 0 1.6 0 0.3 0.2 0.2 
 Women Working  Men Working  

Primary child care 37.8 57.6 24.3 20.6 19.1 35.2 26.9 49.2 18.6 14.8 14.8 27.8 
Secondary child care 20.2 26 9.1 7.3 5.1 15.5 8.5 18.3 7 3.4 2.9 9.5 
Primary adult care 2.3 2.7 5.1 6.3 5.3 4.1 1.1 2 2.6 3.9 2.7 2.3 
Secondary adult care 0 0.1 0.3 0.7 0 0.3 0 0.3 0.3 0.2 0 0.2 
 All Women  All Men  

Primary child care 34.4 61 27.9 25 19.1 30.6 18.9 47.9 19.6 16.1 13.9 21.7 
Secondary child care 18.3 28.5 11 10 6.3 13.6 6.4 17.8 7.2 4.8 2.7 7.4 
Primary adult care 2.6 2.8 5.8 6.2 4.4 4.1 1.5 2.2 2.8 4.3 3.6 2.7 
Secondary adult care 0.2 0.1 0.4 0.7 0.4 0.3 0 0.4 0.3 0.3 0.2 0.2 

Source: Polish Time Use Survey 2003/2004, authors’ elaborations. 
 

Women who participate in care activity spend on average more than 3 hours and 20 
minutes per day in care activities (see Table 19). For men, their average time is equal to 2 
hours and 20 minutes. Total time devoted to care depends on age: for women it falls with 
age, while for men the opposite relationship is observed. 
 
The structure of time spent on care differs between genders as well. Men divide the time 
they spend taking care of others almost equally between caring for children and adults. 
Women instead spend more time on child care (70 per cent of their time is spent on child 
care). Non-working women generally spend much more time on child care than those who 
are active in the labour market. The difference is particularly high in the second age group 
(31-40 years old), where it exceeds 50 per cent. It is also worthy of notice that in the last 
age group (60-74 years old) there are non-working women who devote more time to child 
care. These are retired women who live in their child’s house and take care of 
grandchildren. By taking into account that often care is given while performing other 
activities (a mother goes shopping with her child for example), time spent on child care 
significantly increase: for women it reach almost 5 and a half hours per day, for men 3 and 
a quarter hours. Time spent on other activities in the presence of children is particularly 
high for young non-working women.  
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Table 19 Average minutes per day of child and adult care (primary and secondary) 
by gender, age groups, and work status (people aged 18-74 years) - Poland 

Age band 
18-30 31-40 41-50 51-65 60-74 Total 18-30 31-40 41-50 

51-
65 

66-74 Total 

 Non-Working Women Non-Working Men 
Primary 
child care 210.4 175.6 131.5 90.4 85.4 145.4 132.38 131.62 88.36 59 64.68 89.2 

Secondary 
child care 53.4 66.4 57.7 50.5 51.4 55.3 31.2 45.2 19.7 35.8 26.5 32.9 

Primary 
adult care 24.8 29.5 42.8 47.4 49.8 41.5 25.1 51.9 50.3 47.6 50.3 46.2 

Secondary 
adult care 12 21.4 85.6 11.9 16 23.7 0 8.1 0 49.9 33.9 28.5 

Time in 
presence of 
children 

219.2 240 209.6 132.2 124.8 197.7 122.6 167.4 130.7 121 122.8 127.1 

 Working Women  Working Men  
Primary 
child care 139.1 113.8 82.0 64.7 89.9 108.5 87.1 83.6 69.6 39.6 75.8 73.6 
Secondary 
child care 47.6 41.8 44.1 31.8 61.6 43.8 20.6 24.9 23.5 33.1 7.1 23.8 
Primary 
adult care 25.5 34.9 30.8 33.9 37.2 31.9 37.6 32.1 26.2 29.3 31.4 30.3 
Secondary 
adult care 0 14.3 22.5 17.9 0 17.7 0 12.7 39.7 1.4 0 23 
Time in 
presence of 
children 

166.7 175.2 147.2 128 108.4 164 111.4 128.3 112.7 99.2 92.5 118.3 

 All Women  All Men  
Primary 
child care 178.9 142.1 104.7 82.3 85.0 129.9 84.0 87.9 74.2 50.0 67.0 77.9 
Secondary 
child care 50.8 51.4 50.1 46 52.6 50 23.3 27.1 22.6 34.8 22.2 26.2 
Primary 
adult care 25 33 35.6 42.9 47.7 37.6 30.1 36 33.3 39.3 47.3 38.6 
Secondary 
adult care 12 18.1 53.7 13.8 16 22 0 10.6 39.7 29.4 33.9 25.5 
In presence 
of children* 195.6 198.3 171.6 113.1 120.4 180.7 114.1 132 115.6 110 104.7 120.2 

Note: mean minutes are computed on the population performing care. 
*Children less than 9 years old. 

Source: Polish Time Use Survey 2003/2004, authors’ elaborations. 
 
Access to micro data in the time use survey allows for more detailed analysis of the care 
activity (see Table 20). The Polish time use survey collects information on the following 
child care activities: physical care and supervision of children, helping children with 
homework; playing, reading, speaking to children going out with children and other types 
of activity. Concerning physical care and supervision of children: both for women and men, 
a U-shape relationship between age groups and time devoted to this activity is observed; 
for both genders, the maximum is reached in the youngest group (18–30 years old), then 
the average time spent on physical care falls and increases again in the last age group 
(which might be related to taking care of grandchildren). A similar relationship is observed 
for helping with homework, but reaches its maximum at the consecutive age group (31-40 
years old), where parents of school-aged children are concentrated (the mean age of 
women at the birth of the first child is 25.8 years, OECD 2009). However, time spent on 
this type of care is rather short (10 minutes on average for women and 4 minutes for 
men). For both genders aged 31 or more a monotonic increase of time devoted to child 
care in other households is observe: in the oldest age group (61-74 years old for women 
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and 66-74 years old for men) the average time devoted to this kind of activity reaches 56 
minutes a day for women and 35 minutes a day for men. 
 
Table 20 Average minutes per day of primary child care, by type of child care, 
gender, age group and work status (people aged 18-74 years) - Poland 

Age group 
18-30 31-40 41-50 

51-
60 

61-
74 

Total 18-30 31-40 41-50 
51-
65 

66-74 Total 

Non-working women Non-working men 
Physical care and 
supervision of child 85.7 54.9 22.8 8.3 9.5 42.2 31.1 25.8 13.1 4.3 2.5 13.7 

Help children with 
homework 5.9 21.6 15.6 2.3 0.7 8.8 2.6 9.7 9.5 1.7 1.1 4.3 

Play, read, speak to a 
child 49 37 16.2 10.4 7.7 27.1 32.8 47.4 15.5 11.6 6.1 20.9 

Going out with children 
and transportation of 
children 

61.5 60 55.5 13.5 9.0 42.0 49.7 42.3 35.0 9.2 12.9 27.6 

Care of children in 
other household 8.3 2.1 21.4 55.9 58.5 25.3 16.2 6.4 15.3 32.2 42.1 22.7 

Total primary child 
care 210.4 175.6 131.5 90.4 85.4 145.4 132.4 131.6 88.4 59.0 64.7 89.2 

Participation to 
children care in other 
household (%) 

4.8 2.2 9.1 20.0 15.1 10.3 2.3 4.4 6.2 13.4 11.2 7.2 

Working women Working men 
Physical care and 
supervision of child 70.3 34.9 15.5 14.6 28.3 38 19.6 14.8 7.5 3 14.8 13.6 

Help children with 
homework 4.8 17.5 13.5 2.6 0 11.5 0.7 4.8 6.9 2.1 0.0 3.8 

Play, read, speak to a 
child 33.9 20.3 11.6 12.6 20.3 21.3 30.8 27.7 15.5 8 19.5 24.4 

Going out with children 
and transportation of 
children 

26.9 40.3 32.0 1.0 0.0 31.0 33.5 35.3 35.3 8.8 26.4 28.2 

Care of children in 
other household 3.2 0.8 9.4 33.9 41.3 6.7 2.5 1.0 4.4 17.7 15.1 3.6 

Total primary child 
care 139.1 113.8 82.0 64.7 89.9 108.5 87.1 83.6 69.6 39.6 75.8 73.6 

Participation to 
children care in other 
household (%) 

4.3 1.8 4.7 12.1 12.0 5.4 1.9 1.5 2.0 8.1 6.7 3.2 

Total women Total men 
Physical care and 
supervision of child 78.7 42.2 18.5 10 12.1 40.2 21.9 16.0 8.9 3.7 5.2 13.7 

Help children with 
homework 5.4 19 14.4 2 0.6 10.1 1.1 5.3 7.5 1.9 0.9 4 

Play, read, speak to a 
child 42.2 26.4 13.5 11 9.5 24.4 31.2 30 15.6 10 9.1 23.4 

Going out with children 
and transportation of 
children 

46.6 53.2 43.9 9.3 6.7 38.6 24.5 35.0 35.0 8.8 15.8 28.0 

Care of children in 
other household 6.0 1.3 14.4 50.0 56.1 16.6 5.3 1.6 7.2 25.6 36.0 8.8 

Total primary child 
care 178.9 142.1 104.7 82.3 85.0 129.9 84.0 87.9 74.2 50.0 67.0 77.9 

Participation to 
children care in other 
household (%) 

5.5 2.0 7.1 17.3 14.7 8.2 2.1 1.9 2.8 10.7 10.3 4.9 

Note: mean minutes are computed on the population performing care. 
Source: Polish Time Use Survey 2003/2004, authors’ elaborations. 

 



 88 

The activities of adult care are generally described in a less detailed way in a time use 
survey on which the analysis is based (no data on particular activities). Adult care is 
reported to be very low (see Table 21): the participation rate varies from 1.1 per cent for 
working men to 2.5 per cent for non-working women in the case of intra-household care. 
Rates for performing help in other households are higher. Similarly time devoted to adults’ 
care (by those who declare being engaged in this kind of activity) are much smaller than in 
the case of childcare. 
 
 
Table 21 Average minutes of primary adult care, population aged 18-74, by type 
of adult care, gender and work status (people aged 18-74 years) - Poland 
 Women Men Total 

 
Non-

Working 
Working Total 

Non-
Working 

Working Total 
Non-

Working 
Working Total 

PARTICIPATION (%) 
Care for adult 2.5 1.9 2.2 2.0 1.1 1.5 2.3 1.5 1.9 
Care for adult in 
other household 2.3 2.3 2.3 1.6 1.3 1.4 2 1.8 1.9 

MINUTES 
Care for adult 21 16 19 28.7 17.3 23.2 23.7 16.5 20.6 
Care for adult in 
other household 20.5 15.9 18.6 17.5 13 15.3 19.5 14.7 17.4 

Note: mean minutes are computed on the population performing care 
Source: Polish Time Use Survey 2003/2004, authors’ elaborations. 

 
 
5.3.3 The value of unpaid family care work in Poland  
 
In order to estimate the value of unpaid family care work, once its size is estimated, it is 
necessary to estimate the unitary value of unpaid family care work (i.e. the value of one 
hour spent in care). As was mentioned in the previous section, the total value of unpaid 
family care work at national level depends on the number of people who perform it, the 
amount of time that each person devotes to this activity and on the value attributed to 
each unit of time. The amount of time spent in child and adult care in Poland and the 
participation rate for each group has been discussed in previous sections. In the next part 
the estimation of the value of care activity of Polish society is presented. Table 22 
summarises the participation rate in child and adult care and reports the Polish population’s 
involvement in the two activities. The total population was estimated using the dataset on 
time use survey containing weights that allowed the production of results generalised to the 
total Polish population. 
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Table 22 Participation rates (%) and average minutes per day in child and adult 
care, by gender and work status of the population aged 18-74. Poland 

 

Participation 
rate in child 

care 

Number of 
people who 

perform child 
care (millions) 

Average time 
spent on 

primary child 
care (minutes 

per day) 

Participation 
rate in adult 

care 

Number of 
people who 

perform adult 
care (millions) 

Average 
time spent 
on primary 
adult care 
(minutes 
per day) 

Working 
Women 

35.2 2.02 108.5 4.2 0.24 31.9 

Non-Working 
Women 

29.6 2.01 145.4 4.8 0.33 41.5 

Working Men 27.8 2.03 73.6 2.4 0.18 30.3 
Non-Working 
Men 

16.7 0.74 89.2 3.4 0.15 46.2 

Source: Polish Time Use Survey 2003/2004, authors’ elaborations 
 
Similarly to the analysis carried out for Italy in Section 5.3, here two methods are used to 
attributing a value to unpaid family care work: the opportunity cost method and the Market 
Replacement Cost method44. In order to make the results for Italy and Poland as 
comparable as possible the analysis carried out for Poland follows the general approach 
used for Italian data. However, since in the Polish Time Use Survey, differently from the 
Italian time use data, data on wages and incomes was also collected, for Poland there is no 
need to use the matching procedure that was necessary in the case of the Italian analysis 
in order to match data on use of time and income.  
 
Opportunity cost 
 
The opportunity cost approach relies on the assumption that each hour devoted to domestic 
activities could be sold on the labour market. Such a hypothesis implies that each hour 
devoted to care activities should be evaluated at the wage that individuals who perform 
care activity could have got if they decided to sell their time on the labour market instead 
of spending it on care. For working people the value imputed to unpaid work is equal to the 
wage they obtain for their work in the labour market. For the non-working population, we 
have to estimate their potential wage. We dealt with the problem using the Heckman 
Selection (HS) model (Heckman, 1979), separately for men and women. The model 
estimates two equations. The first equation determines the probability of working according 
to a set of individual, household and environmental characteristics. The second equation 
estimates the (net) wage45 given the probability of working. The variables used as 
predictors in the wage equations are: age, age squared, education level, occupation group, 
status of health, wojewodztwo (NUTS2 units) and living in a rural or urban area. 
 
Table 23 summarises the results of the estimation. The total yearly value of unpaid family 
work equals to 8.29 billions of Euros (that is about 4.3 per cent of the Polish GDP of the 
reported period). More than 95 per cent of the estimated care value may be attributed to 
childcare. Almost three-quarters is a result of women’s activity. 
 
 

                                                 
44 See Section 5.2 for a short description of the two methods and Chapter 2 for a more detailed discussion and the 
relative literature.  
45 Only net wages are available in the time use survey. In the application of the Heckman Selection model the 
natural logarithm of hourly net wages has been used. 
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Table 23 Estimated Value of unpaid family care work with the opportunity cost 
approach (reference population: age 18-74; billions of Euros) - Poland 

 
Women 
working 

Women 
not 

working 

Men 
working 

Men 
not 

working 

All 
women 

All 
men 

Total 
% of 
GDP  

Value of child care in 
one year (billions) 46 2.36 3.06 1.77 0.73 5.42 2.50 7.92 4.1 
Value of adult care in 
one year (billions) 0.08 0.14 0.06 0.08 0.23 0.14 0.37 0.2 
Value of care in one 
year (billions) 2.44 3.20 1.83 0.81 5.65 2.64 8.29 4.3 
Note: The method adopted for estimation is Heckman Selection (HS) model (Heckman, 1979) 
*The GDP used for the computation of the percentage is the Polish Gross domestic product at market prices in 
2003 equal to 191.6438 billions of Euros. (http://epp.eurostat.ec.europa.eu/portal/page/portal/eurostat/home/). 
This percentage is not comparable with that in Chapter 4 since there the unpaid family care work value is 
computed on gross wages.  

Source: Polish Time Use Survey 2003/2004, authors’ elaborations 
 
 
Market replacement cost 
 
As for the market replacement cost method two procedures has been used: The general 
market replacement cost method and the specialist market replacement method. As was 
already mentioned, the generalist market replacement approach aims at assigning a 
general household worker wage to each hour of unpaid household work. The reference 
salary is exogenously assigned independently of the specific characteristics of households 
and individuals. As in Chapter 4 and in Section 5.2 in this chapter, the wages of “Sales and 
services elementary occupation” (ISCO-88 code 91) has been used for Poland as proxy of 
the wage of general household worker. It includes, among other similar workers, the 
category “Domestic and related helpers, cleaners and launderers”. Consistently with the 
Italian analysis we use the average wage for household workers computed separately for 
men and women. 
 
As might be expected, the total value of unpaid family work is significantly lower when 
estimated with the generalist market replacement method with respect to the opportunity 
cost method (the difference is equal to 16 per cent). 

                                                 
46 All values expressed in Euros were calculated with an average Euro nominal exchange rate from the period of 

collection of the survey (1.06.2003-31.05.2004), i.e. 4.6149 PLN per Euro. 
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Table 24 Estimated value of unpaid family care work with the generalist market 
replacement approach (reference population: age 18-74; billions of Euros) - 
Poland 

  
Women 
working 

Women 
not 

working 

Men 
working 

Men 
not 

working 

All 
women 

All 
men 

Total 
% of 
GDP  

Imputation of the average income of people in occupation ISCO-88 code 91, 
Value of child care in 
one year (billions) 1.89 2.52 1.65 0.73 4.42 2.37 6.79 3.5 
Value of adult care in 
one year (billions) 0.07 0.12 0.06 0.08 0.18 0.14 0.32 0.2 
Value of care in one 
year (billions) 1.96 2.64 1.71 0.81 4.60 2.51 7.11 3.7 

*The GDP used for the computation of the percentage is the Polish Gross domestic product at market prices in 
2003 equal to 191.6438 billions of Euros (http://epp.eurostat.ec.europa.eu/portal/page/portal/eurostat/home/). 
This percentage is not comparable with that in chapter 4 sine there the unpaid family care work value is computed 
on gross wages.  

Source: Polish Time Use Survey 2003/2004 authors’ elaborations 
 

 
The detailed information on care activities available in the Polish time use survey allows us 
to deepen the analysis of the market replacement method by applying the Specialist Market 
Replacement method. Instead of attributing the wage of a general household worker, with 
this method it is possible to disaggregate total time spent on child activity into specific 
activities of different kinds. Childcare activity is described in a relatively detailed manner 
(physical care and supervision, helping children with homework, playing, reading, speaking 
to a child, going out with children, and other types of activity). Unfortunately, the Polish 
time use survey does not allow for disaggregation of activities related to adult care – there 
is only general information on intra and extra- household activity. However, since adult 
care has a rather marginal share in time allocation of the Polish population it does not seem 
to be a major drawback. 
 
Each of the categories of care was matched with an ISCO-88 occupation classification code 
reported in the time use survey. The codes used are 51 (personal and protective services 
workers) for physical care and supervision of a child, and adult physical care; 23 (teaching 
professionals) for helping children with homework; 83 (drivers and mobile plant operators) 
for going out with children and 91 (sales and services elementary occupation) for other 
child care and child and adult care performed inside and outside the household. As for the 
generalist market replacement method and even for the specialist market replacement 
method we can impute the average wage of each occupation to the matched care activity. 
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Table 25 Estimated value of unpaid family care work with the specialist market 
replacement approach (reference population: age 18-74) - Poland 

  
Women 
working 

Women 
not 

working 

Men 
working 

Men 
not 

working 

All 
women 

All 
men 

Total 
% of 
GDP  

  Average net hourly labour income (Euro) 
Value of child care in 
one year (billions) 2.46 3.23 1.76 0.77 5.69 2.53 8.22 4.2 
Value of adult care in 
one year (billions) 0.06 0.11 0.06 0.08 0.17 0.14 0.31 0.2 
Value of care in one 
year (billions) 2.52 3.34 1.82 0.85 5.86 2.67 8.53 4.5 

*The GDP used for the computation of the percentage is the Polish Gross domestic product at market prices in 
2003 equal to 191.6438 billions of Euros (http://epp.eurostat.ec.europa.eu/portal/page/portal/eurostat/home/). 
This percentage is not comparable with that in chapter 4 sine there the unpaid family care work value is computed 
on gross wages.  

Source: Polish Time Use Survey 2003/2004 authors’ elaborations 
 

 
Taking into account the differences in wages between different categories of workers that 
potentially could replace home-based care activity significantly increases the estimated 
value of unpaid family work. The child care dominates in the total value of unpaid care 
work with 96 per cent share in total value. Similarly to earlier estimations, the unpaid work 
undertaken by women is estimated to be of significantly higher value than in the case of 
men. 
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Figure 8 Estimated value of unpaid family care work in Billions of Euros - Poland 

 
Note: opportunity cost approach (OC), generalist market replacement approach (GMR), specialist market 
replacement approach (SMR). Reference population: age 18-74 

Source: Polish Time Use Survey 2003/2004, authors’ elaborations 
 
Figure 8 presents all estimates of the unpaid family work. They all are quite consistent and 
estimate the value of unpaid family care work (in net terms) in a range of 7.1 – 8.5 billion 
Euros. All estimates confirm a marginal role of adult care activity in Poland, which question 
remains open and requires further studies.  
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5.4 Concluding comparative remarks 
 
The following remarks concern three aspects of the analysis presented in this chapter. First, 
the methodological difference with respect to the analysis conducted at the EU level, 
second the differences in the values of unpaid family care estimated for the two countries 
and third the comparison of the results obtained for Italy and Poland in Chapter 4 with 
those presented in the previous sections of this chapter.  
 
Regarding the comparison of the methodology adopted at country level and at EU level, the 
advantages of the micro-data analysis conducted in this chapter, compared to that 
presented in Chapter 4, are that using micro data it is possible to: 

 better identify the population contributing to unpaid family care work (that is, by 
age, work status, day of the week, household characteristics); 

 know precisely the time devoted to child care and elderly care. This last 
component is particularly important because not only the data and method 
adopted in Chapter 4 do not allow taking it into account, but also because, as 
seen in Chapter 2, there is growing interest in elderly care and no studies that 
estimate its value; 

 better identify the value of each unit of unpaid family care work (hourly labour 
income) supplied by the population contributing to unpaid family care; 

 use more sophisticated techniques to impute labour income to individuals 
observed in time use surveys (the so called “matching” of different surveys) in 
order to derive more reliable estimates.  

 
Turning to the interpretation of the values estimated in Chapter 4 and Chapter 5, it is worth 
remarking that the determinants of the values of unpaid family care work are: (i) the 
number of people who spend time in unpaid family care, (ii) the time individuals devote to 
it, (iii) the value of each unit of time devoted to it. For simplicity here, all comparisons are 
based on the specialist market replacement method, since it represents an accurate way for 
evaluation, when data on labour income by occupation are available. 
 
The comparison of the use of time in the two countries has shown that Italians participate 
somewhat less than Poles in child care, but substantially more in elderly care (around three 
times more). This has a demographic explanation, since the Polish population is younger 
than the Italian population47. 
 
However, since Italy has a higher total population than Poland48, the number of people 
performing both child and elderly care in Italy is higher. Given the higher female 
participation in child care the difference in the number of people performing child care in 
the two countries is mainly due to women: females performing care are 5.62 million in Italy 
and 4.03 million in Poland whereas males are 3.47 million in Italy and 2.77 in Poland. The 
figure is similar for the number of people performing adult care: females performing adult 
care are 2.55 million in Italy and 0.57 in Poland and males are 1.84 million in Italy and 
0.33 million men in Poland. 
 
As to the distribution of time of people who perform these activities, there are not 
significant differences in time spent in primary child care for both males and females 
(around two hours a day on average for females and one hour for males). As to elderly 

                                                 
47 The fertility rate in Poland in 2006 was 1.27, while in 1995 it was 2.04 and 1970 it was 2.20. In Italy it had 
already dropped during the ‘90s: in 2006 it was 1.35, in 1995 it was 1.33 while in 1970 it was 2.42. 
48 Poland has a population of over 38 million people and Italy has a population of nearly 60 million people (in 
2008). 
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care, Poles spend around forty per cent less than Italians in this activity. However, since 
the average time allocated to elderly care activities is generally much lower than child care 
in both countries, there are not large differences in time allocated to total unpaid family 
care.  
 
Finally, an important determinant of the total value of care is the value of each unit of care. 
The discrepancy in the hourly wages between Italy and Poland represents probably the 
main explanation of the difference in the value of unpaid family care work in the two 
countries. The average Polish wages are about one fifth of Italian wages. Understanding the 
determinants of this discrepancy is beyond the aim of this study. However, the different 
years of analysis (2003 for Poland, 2006 for Italy), the different purchasing power of the 
two currencies and the use of an exchange rate to convert the Polish value in Euros are 
probably among the main explanations of this discrepancy.  
 
Taking into account these remarks, a mere comparison between the absolute values of 
unpaid family care work in Italy and Poland is meaningless not only because of the different 
population sizes, but also because the data on labour incomes in the two countries refer to 
two different years, 2003 for Poland and 2006 for Italy. Considering these caveats, it is 
useful to report the value of unpaid family work obtained with micro-data in percentage of 
GDP. The percentage of the unpaid family care work (net of taxation) on GDP is around 6.2 
per cent in Italy and 4.5 per cent in Poland. 
 
As to the comparison between the results of Chapters 4 and 5, this is problematic in the 
case of Poland. The first reason is that income from labour refers to different years, 2006 
and 2003 respectively, and in 2004 Poland had become a member of the EU. Average 
nominal wages have increased between 2003 and 2006 by 11-12 per cent and the 
exchange rate has changed from 4.61 PLN per Euro in 2003/04 to 3.89 in 2006.  
 
The second reason is that in Chapter 4 wages are gross (EU-SILC provides them gross of 
labour taxes), while in Chapter 5 wages drawn from the time use survey are net. To make 
results in Chapter 4 and Chapter 5 comparable it is useful to report the net value of unpaid 
family care work obtained with micro-data in gross value and compute its percentage on 
GDP. The percentage of the unpaid family care work (gross of taxation) on GDP for elderly 
care is around 0.3 per cent and for child care is around 6 per cent49. Since the figure for 
child care estimated at the EU level is 8.5 per cent, the analysis at the EU level 
overestimates the value of unpaid family child care work for Poland.  
 
For Italy, the comparison is less problematic, since data on income are drawn from the 
same source. The estimates in billions of Euros differ by around ten billion Euros (69.5 vs 
81 in Chapter 4). Moreover, the analysis at the EU level has not allowed taking elderly care 
into account. Once elderly care is included, the value of family care work increases by 
around 23 billion Euros. In terms of GDP, child care (net of labour taxation) is around 4.7 
per cent and elderly care around 1.5 per cent. The net value of child care on GDP estimated 
in Chapter 4 is equal to 5.5 per cent. Given the higher precision of the estimated values 
with micro data, it may be concluded that the analysis at the EU level overestimates the 
total value of unpaid family child care in Italy. 
 
Two final considerations might be added to this discussion. The first one is about the fact 
that data and methods adopted in this analysis have allowed the taking into account of the 

                                                 
49 This percentage is not comparable with that in Table 25. In fact, since hourly labour income in Chapter 5 is 
expressed in net terms in Table 23-25 this percentage is computed as unpaid family care work estimated using 
net incomes on GDP. 
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weight of elderly care in the value of unpaid family work. This is particularly important in 
ageing societies. In fact, family elderly care is quite relevant in Italy, a country with a 
relatively old population compared to the rest of Europe. In Poland, elderly care turns out 
to be less prominent, also because of the younger population. Since the two countries are 
quite similar in terms of family care regimes (as shown in Chapter 2), the estimated value 
of unpaid family elderly care should represent two similar regimes at different stages of 
ageing. This means that in perspective, all EU countries should place more attention on 
collecting data on elderly care, both paid and unpaid.  
 
The second consideration is an assessment on the validity of the EU level analysis of 
Chapter 4. Taking for granted that estimates on micro data are more precise, the 
comparison with results obtained with the micro-data analysis has shown that the EU level 
estimated value of child care is not so far from the value obtained here for the two 
countries studied, for Italy in particular. It might then be inferred, keeping in mind all 
caveats, that the EU level technique might be adopted with a certain degree of confidence. 
The allocation of time is a structural phenomenon, exhibiting very slow changes. For this 
reason, even if the time use surveys employed in the estimation refer to different years 
across countries, this should not represent a problem. The main element of variability is 
introduced by monetary values, like labour incomes. Using income surveys of the same 
year is, under this respect, fundamental for the country comparisons at a point in time, 
since many countries, like Poland, have experienced substantial economic growth rates, 
rapid changes in wages and in exchange rates, especially in the process of entering the 
EU,n 
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6. GENERAL CONCLUSIONS 
 
Domestic work and family care work make up a big part of working time and their values 
represent a large share in the GDP, both in the EU as a whole and in each member country. 
This study has been focused on unpaid family care work. The proposed methodology to 
evaluate unpaid family care work has yielded a detailed account of the phenomenon, both 
at the EU-level and at the country level. This activity shows significant differences with 
respect to domestic work. One example is that domestic work decreases as the level of 
education increases, while child care work increases in all countries with the level of 
education. Although gender gaps are confirmed in all countries analysed, there are some 
significant differences in their dimensions and tendencies with respect to the level of 
education.  
 
The review of the literature has shown that child care is mainly a task performed by women 
all over Europe. The evidence seems to suggest a negative relation between care activity 
and female participation in the labour market, the degree of which depends on the types of 
child care regimes available in their variegated forms in the individual countries. Even if 
there is no unique way of choosing the mix of care services and labour market policies, two 
measures are widely recognised to increase female participation to the labour market all 
over Europe: part-time contracts and child care services.  
 
The literature review has also shown that elderly care too is predominantly the women’s 
task. As to its relation to participation in the labour market, the results are rather mixed, 
also due to the fact that time dedicated to elderly care activity is much less than that 
dedicated to child care. As to the effect of different elderly care regimes, the only general 
result seems to be that formal and unpaid family care are not so easily substitutable, the 
latter being an effective substitute for formal care as long as the care needs of the elderly 
are low and require an unskilled type of care. 
 
The review of the methods used to measure unpaid family care work has revealed that 
methods currently used for evaluation follow the “input approach”. According to these 
methods, the value of care work is calculated by multiplying hours spent in caring activities 
by a wage rate imputed to the care giver. The most appropriate method seems to be that 
of the specialist market replacement, according to which hours spent in care are multiplied 
by the wage of a worker performing similar tasks in the market. 
 
One of the main tasks of the study has been to devise a methodology to estimate a 
monetary value of unpaid domestic work and unpaid family care work at the EU level. The 
analysis has been done for the EU25 countries (except Malta), both for comparative 
reasons and to provide an indication of the value that unpaid domestic work has in each 
European economy. Several problems arise with regard to the available data. The main 
obstacle that had to be overcome was that the European harmonised income survey (EU-
SILC) did not include time-use information, implying the necessity to integrate it with the 
European harmonised survey on the use of time (HETUS). As a consequence, some 
simplifying assumptions had to be made in order to obtain sensible estimates. It is for this 
reason that the value has been estimated following all available methods of the “input 
approach”, in order to estimate a range of variation, more than a precise value. Another 
problem of these data sources has been that they do not contain information on unpaid 
family care of the elderly, which limits the analysis to child care work. 
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The results show that in the EU as a whole, the value of unpaid family care work ranges 
between a minimum of around 3 per cent to a maximum of around 6 per cent of GDP, 
depending on the applied methodology. These figures may appear large, but it is not 
surprising considering, as shown in the study, time devoted to child care is a significant 
portion of the total working time.  
 
The analysis at European level also reports the value of unpaid family care work at a 
country level, thus showing the different contributions that family child care work would 
give to each economy if included in the national accounts. This contribution varies from the 
lowest values found for Latvia, the Czech Republic, Slovakia and Estonia (2 to 3 per cent) 
to the highest values found for Poland, Germany, Cyprus, the Netherlands and the United 
Kingdom (over 6 per cent). 
 
The disaggregation by gender shows that the contribution of women to the value of unpaid 
family care work is large and in several countries it is more than two times the contribution 
of men. This is expected, since the average time women devote to childcare is two and a 
half times the time devoted by men. In this case the gender time gap is too large to be 
offset by the gender pay gap. 
 
Looking at the role of each Member State, the results show that the larger an economy is, 
the bigger its contribution is to the overall EU values of unpaid domestic work and unpaid 
family care work. However, this is due to the combination of larger populations with higher 
salaries, and not due to a higher amount of time devoted to domestic activities in these 
countries.  
 
The other important aim of the study has been to conduct the analysis on the original time 
use data for Italy and Poland. This has added detailed information on the specific activities 
of child care, and it has introduced elderly care into the analysis. The detailed description 
has allowed building up a more precise picture of unpaid family care work in these two 
countries as compared to the one obtained from the EU level analysis. 
 
The comparison of the use of time in the two countries has shown that Italians participate 
somewhat less than Poles in child care, but substantially more in elderly care (around three 
times more). As to the distribution of time of people who perform these activities, there are 
no significant differences in time spent in primary child care for both males and females 
(around two hours a day on average for females and one hour for males). As to elderly 
care, Poles spend around forty percent less than Italians in this activity. However, the 
average time allocated to elderly care activities is much lower than child care in both 
countries. 
 
Moreover, due to unavailability of data, the analysis at the EU level has not been able to 
take into account elderly care. Once elderly care is included, the value of family care would 
further increase by a substantial amount in Italy. It has been shown that this is not the 
case in Poland, for a number of reasons. The main one is that the weight of elderly care 
becomes more important in an ageing society, like the Italian. So, the estimated value of 
unpaid family elderly care may be representative of two similar regimes at different stages 
of ageing. This means that in perspective, all EU countries should place more attention on 
collecting data on elderly care, both paid and unpaid.  
 
Both for Poland and Italy, the estimated values of unpaid family child care are somewhat 
less than those estimated at the EU level. It may be then concluded that the analysis at the 
EU level overestimates the total value of unpaid family child care in Poland and Italy.  
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However, assuming that estimates on micro data are more precise, the comparison with 
results obtained with the micro-data analysis has shown that the EU level estimated value 
of child care is not so far from the value obtained for the two countries studied, for Italy in 
particular. It might then be inferred, keeping in mind all limitations, that the EU level 
technique might be adopted with a certain degree of confidence.  
 
The allocation of time is a structural phenomenon, exhibiting very slow changes. For this 
reason, even if the time use surveys employed in the estimation refer to different years 
across countries, it should not present a problem. The main element of variability is 
introduced by monetary values, like labour incomes. Using income surveys of the same 
year is, under this respect, fundamental for the country comparisons at a point in time, 
since many countries, like Poland, have experienced substantial economic growth rates, 
rapid changes in wages and in exchange rates, especially in the process of entering the EU. 
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ANNEXES 
 
A3 Annex to chapter 3 
 

A3.1 Definitions of Non-Market Production in the National Accounts (EUROSTAT, 2003)  
 
Household 
 
The System of National Accounts defines a household as a small group of persons who 
share the same living accommodation, who pool some or all of their income and wealth and 
who consume certain types of goods and services collectively, mainly housing and food. 
The individual members of multi-person households are not treated as separate 
institutional units, because many assets are owned and liabilities incurred jointly. Moreover, 
many expenditure decisions, e.g. relating to the consumption of food or housing, may be 
made collectively. This is why the household must be treated as an institutional unit. A 
person living alone may also constitute a household. 
Households may be of any size and they may assume a wide variety of different forms. 
Paid domestic employees who live on the same premises as their employer do not form 
part of their employer’s household even though they may be provided with accommodation 
and meals as remuneration in kind.  
 
Household sector 
 
In national accounts the household sector consists of all resident households. These include 
institutional households made up of persons living in hospitals, retirement homes, 
convents, prisons, etc. for long periods of time. Institutional households may cause 
problems in the household satellite accounts, because data on their productive activities are 
not usually available. Therefore, for practical reasons, it is proposed not to cover 
institutional households in the household satellite accounts. This will not cause a serious 
bias in the results because the amount of household production or voluntary work done in 
these institutions is unlikely to be significant. (Schäfer and Schwarz 1994). 
 
Household production  
 
Household production can be measured using physical units such as time used for 
productive activities, or number and type of goods and services produced, or it can be 
measured by imputing monetary values to services produced. It is possible to go further 
and produce a full sequence of accounts where household production is integrated with the 
market production. An option may be chosen according to the purposes of the satellite 
account. 
 
Physical data in the household satellite accounts system 
 
Key elements of household non-market production (output, labour input) can only be 
observed in physical units, because there are no underlying market transactions to provide 
monetary value. This means that the first step has to be a measurement in physical terms 
even if eventually monetary valuation is intended. Measurement of output in physical terms 
must necessarily be based on a variety of measurement units: for example, the number of 
meals prepared, transportation distance, the volume of the laundry, and the work time a 
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service is provided (e.g. hours of childcare). However, these measures are not 
commensurable. The labour input, on the other hand, is measured mostly by the work 
time. For the other inputs to the production process (e.g. intermediate consumption, fixed 
capital) measurement in physical units is not common but is, in most cases, feasible. 
 

A3.2 Harmonised European Time Use Surveys (HETUS) 
 
At the European level, EUROSTAT (2000, 2009) has proposed guidelines for the 
harmonisation of time use surveys. The purpose of the guidelines is to provide a solid 
methodological basis for countries intending to carry out time use surveys, which will 
ensure that the results are comparable between countries and therefore greatly increase 
the value of the data obtained. The chosen harmonisation approach is a mix of input and 
output harmonisation. On the input side, a diary format, some procedures for the data 
collection and a common activity coding list are strongly recommended. The time diary is 
self-administered with fixed 10-15 minute intervals to be filled in during randomly 
designated diary days. The respondents record the activities in their own words. 
Furthermore, a set of common questions are recommended for the interview questionnaires 
to make possible the breakdown of the national populations into the same domains for 
analysis of time use. Table A3.1 summarises the main information present in the data base. 
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Table A3.1 Summarised Information on National Time Use Surveys included in the 
HETUS database 
  Fieldwork 

period  
Age of 
population 
covered 

Sample size 
(Number of 
respondents) 

Size of 
population 
in 1000 

Comments 

Belgium (BE)  
Statistics Belgium 
and Vrije 
Universiteit Brussel 

January 2005 till 
January 2006 
(the first week)  

12 -  12824 8800  

Bulgaria (BG) October 15 2001 
- October 15 
2002 

7 -  7603 19010  

Estonia (EE)  
Statistical Office of 
Estonia 

April 1999 - 
March 2000  

10 -  5728 1290  

Finland (FI)  
Statistics Finland 

March 1999 - 
March 2000  

10 -  5332 4451  

France (FR)  
 INSEE 

February 1998 - 
February 1999 
except 4-18 
August and 21 
December - 4 
January 

15 -  15441 . 47231 One diary day 

Germany (DE)  
Federal Statistical 
Office Germany 

April 2001 . end 
of March 2002 
(May2002) 

10 -  12655 73641 2 weekdays- 
one weekend 
day. 

Italy (IT)  
Instituto Nazionale 
di Statistica 

April 2002 - 
March 2003  

3 -  55760 56805 One day was 
surveyed. 

Latvia (LV)  
Central Statistical 
Bureau of Latvia 

February - 
August 2003 
October -
November 2003 

10 -  3804 2115  

Lithuania (LT)  
Statistics Lithuania 

January-
December 2003  

10 -  4768 3454  

Norway (NO)  
Statistics Norway 

February 2000 - 
February 2001 

9 -  793211 3674 Two 
consecutive 
days 

Poland (PL)  
Central Statistical 
Office 

1.06.2003-
31.05.2004 

15 -  20264 30904  

Slovenia (SI)  
Statistical Office of 
the Republic of 
Slovenia 

April 2000 - 
March 2001 

10 -  6190 1990  

Spain (ES) 
 Instituto Nacional 
de Estadistica 

October 2002 -
September 2003  

10 -  46774 37636 One day was 
surveyed. 

Sweden (SE)  
Statistics Sweden 

October 2000 - 
September 2001  

20 - 84  3998 6538  

United Kingdom 
(UK) – 
 Office for National 
Statistics 

June 2000 - 
September 2001  

8 -  10366 53016  

Source: https://www.testh2.scb.se/tus/tus/doc/Metadata.pdf, Statistics Finland, 2009 
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A3.3 ECHP and EU SILC 
 
The European Community Household Panel (ECHP) was a multiple-purpose panel survey 
coordinated and funded by Eurostat. Individuals were interviewed each year on a wide 
range of topics concerning living conditions. The survey also included a range of 
information relevant for the research such as detailed information on individuals’ and 
households’ characteristics, working life, income and financial situation.  
The ECHP covered totally eight waves from 1994 to 2001 however some countries joined 
the survey later than 1994. The advantage of the ECHP was that it was strictly comparable 
among European countries. In addition the ECHP was a longitudinal survey enabling 
research to follow the same household over time.  
The European Survey of Income and Living Conditions (EU-SILC), was started in 1999 
since, the European Directors of Social Statistics decided to replace, after 2002, the ECHP. 
The EU-SILC is an instrument anchored in the European Statistical System with the scope 
to collect comparable cross-sectional and longitudinal multidimensional micro-data on 
income, poverty, social exclusion and living conditions. It aims to provide cross-sectional 
data as well as longitudinal data. Both include variables on income, poverty, social 
exclusion and other living conditions. Some of these variables are collected at individual 
level for those individuals aged 16 and over (i.e. variables on work, education, and health), 
while others (i.e. social exclusion and housing condition information) are collected at 
household level.  
The EU-SILC was launched in 2004 in 13 Member States (BE, DK, EE, EL, ES, FR, IE, IT, 
LU, AT, PT, FI and SE). EU-SILC reached its full scale extension with the 25 Member States 
in 2005. Later it was completed by TR, RO, BG and CH. 
 
A4 Annex to Chapter 4 
 
The following sections provide some details regarding the data preparation and estimation 
techniques used in Chapter 4. For the sake of clarity, several parts of the main text are 
reported also here. The following sections complement the information of the main text in 
order to put the reader in the conditions to properly replicate the results presented in 
Chapter 4. 
 
A4.1 Data matching 
 
EU-SILC 2006 is a European household survey for 24 EU member States50 plus Norway and 
Iceland, which are not included in the study. The dataset is rich in information on several 
household and individual variables, such as work status and characteristics, income, taxes 
and benefits, family composition, health and education. EU-SILC, on the other hand, does 
not collect information on the use of time. Using this survey alone, the task of assigning a 
value to unpaid domestic work without information on time spent in unpaid family activities 
is possible, but extremely imprecise. In fact, one should assume arbitrary values for non-
work activities, with the actual risk of strongly overestimating or underestimating the time 
dedicated to domestic activities, and hence its value51. Moreover, EU-SILC is still in a 
preliminary version. This means that not all variables are recorded in all countries and even 
when this is the case, the information contained may not be exactly the same for all 

                                                 
50 Malta is not included in EU-SILC 2006. 
51 For example, if it is observed that one individual in EU-SILC works 42 hours per week, one can assume that on 
average he works 6 hours per day (for 7 days) and that he sleeps 7 hours per day. The remaining 11 hours should 
be assigned arbitrarily between leisure and unpaid family work and hence will strongly depend on the choice 
made. 
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countries. This is taken into account in the analysis signalling when the information differs 
for some countries, as in the case of gross and net wages. 
 
On the other hand, HETUS does not contain detailed information on wages and incomes, 
but, being a collection of harmonised time use surveys, it provides exactly the information 
which is missing in EU-SILC. Hence, it is necessary to provide a method for combining the 
information of the two sources.  
 
As reported in Chapter 4 (p. 49), HETUS is not accessible in the form of micro-data and 
covers only a part of the countries present in EU-SILC, implying a four steps strategy, 
which is recalled here:  
 
1) Use the labour time information present in EU-SILC to compute non-market work time 

for each person; 
 

2) Calculate (by country, gender and other personal characteristics) from HETUS the 
average shares of non-market work time spent in domestic work, childcare work, leisure 
and other activities52; 
 

3) Impute the non-market work time shares to EU-SILC, including the countries not 
present in HETUS; 
 

4) Calculate time devoted to each activity multiplying HETUS shares by the non-market 
work time of each person in EU-SILC according to country, gender and personal 
characteristics. 
 

Each of these steps is described below. 
 
1) Computing non-market work time for each person in EU-SILC 
 
This step is straightforward since EU-SILC collects the information of the weekly hours of 
work in the labour market for each person. These hours are subtracted from the total hours 
of a week (24*7=168) and divided by 7, in order to have the average hours not devoted to 
market work for each day. For practical reasons, this value is the transposed in minutes 
since HETUS tables report the average minutes per day that a person dedicates to each 
activity.  
 
2) Calculating shares of activities from HETUS 
 
This step is also straightforward. First it is necessary to calculate the amount of non-market 
work time in HETUS as well. This is simple, since the time use survey records the time 
spent in each activity, including time spent market work53. Then the shares of other 
activities defined in table A.4.1 are calculated (with respect to non-market work time). 

                                                 
52 The detailed composition of each time-use category is reported Table A.4.1. 
53 We do not include the time spent in travelling to work, because it would not be consistent with EU-SILC 
definition of market work time. 



 115 

 
Table A.4.1 Construction of time-use categories 
Domestic 
work: 

Food preparation; Dish washing; Cleaning dwelling; Other household 
upkeep; Laundry; Ironing; Handicraft; Gardening; Tending domestic 
animals; Caring for pets; Walking the dog; Construction and repairs; 
Shopping and services; Other domestic work; Travel related to 
shopping; Other domestic travel. 
 

Childcare: Physical care, supervision of child; Teaching, reading, talking with 
child; Transporting a child. 
 

Leisure: Organisational work; Informal help to other households; Participatory 
activities; Visits and feasts; Other social life; Entertainment and 
culture; Resting; Walking and hiking; Other sports, outdoor activities; 
Computer and video games; Other computing; Other hobbies and 
games; Reading books; Other reading; TV and video; Radio and 
music; Unspecified leisure; Travel related to leisure. 
 

Other 
activities: 

Sleep; Eating; Other personal care; Main and second job; Activities 
related to employment; School and university; Homework; Freetime 
study; Travel to/from work; Travel related to study; Unspecified 
travel; Unspecified time use. 

Source: HETUS 
 
 
3) Imputing HETUS time shares to EU-SILC  
 
These shares computed in step 2) are the variables which are actually matched into EU-
SILC. The multiplication of these shares for the non-work time of each individual generates 
the actual amount of time devoted by each individuals of EU-SILC54 into domestic work, 
childcare, leisure and other activities. The matching is performed over average shares of 
time use categories defined by country, gender and life-cycle (an intuitive example of this 
procedure is already reported in Chapter 4, p. 50).  
 
As already mentioned, HETUS collects time use information only for some of the countries 
in EU-SILC. For those countries for which time use information is not available, the values 
of time use shares are imputed using a set of individual, household and environmental 
characteristics. The choice is to use a large set of predictors in order to catch, at least in 
part, also country specific behaviours. This may seem a difficult result to achieve, but it 
should be noted that even though it is true that member states have very peculiar 
characteristics, the observed variability of the average share of time spent in domestic and 
child care activities between counties is much lower than, for example, the observed 
variability in wages. Hence, personal characteristics turn out to be much more important 
than country specific characteristics in determining time-use behaviour of the individuals. 
For this reason the imputation of time use information to the countries not covered by 
HETUS is conducted using a simple regression technique on the natural logarithm of time 
use shares55 previously imputed for the countries present in both datasets.  
 
 
                                                 
54 Since HETUS provides information for people aged 20-74 only, the same condition has been applied to EU-SILC.  
55 The choice to use logarithms is driven by the preference for a predictive method which avoids negative 
predicted shares and at the same time improves the goodness of fit of the regression. 
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5) Calculating time spent in each time-use category for each person in EU-SILC 
 

This is simply done by multiplying non-market work time calculate in step 1) by the shared 
of domestic work, child care, leisure and other activities calculated and imputed according 
to steps 2) and 3). 
  
The results of the imputation, i.e. the average values of time spent in domestic work, child 
care, leisure and other activities before and after imputation are reported in Table A.4.2. 
 

Table A.4.2 Observed and imputed time use  
categories in the EU (minutes per day) 

Time use activity Observed Imputed 
Domestic work 200.7 198.1 
Childcare 25.9 26.0 
Leisure 323.4 322.2 
Other Activities 714.4 714.4 

Source: HETUS 
 
The opportunity cost and the market replacement approaches are then used as evaluation 
strategies for computing the values of unpaid domestic work and unpaid family care work 
for all European countries using these imputed time-use categories.  
 
A4.2 Computing wages to be used with the opportunity cost approach 
 
The opportunity cost approach relies on the assumption that each hour devoted to domestic 
activities could be productively employed in the labour market. Such a hypothesis implies 
that each hour devoted to domestic activities should be evaluated at the (potential) wage 
of the individual involved in domestic activities. This implicitly defines the set of individuals 
that should be taken into account, namely, the potential and actual workers. In fact 
inactive people, by definition, could not actually work, and hence their unpaid domestic 
work is not taken into account. However, for the aims of the work, also housewives, which 
are usually accounted as inactive population in official statistics, are included in the sample 
of potential workers.  
The evaluation of unpaid domestic work and unpaid family care work for actual workers 
presents no particular difficulties since wages are actually observed in the data. However, 
some difficulties arise from the incomplete harmonisation of income data between 
countries. In EU-SILC, some countries record only gross yearly wages, others record only 
net wages and others both of them56. We have chosen to use gross wages whenever 
available and net wages as a proxy for gross wages when these last are not available, i.e. 
for Greece, Italy, Latvia and Portugal. This could lead to an underestimation of the values 
of unpaid family care work and unpaid family care work for these countries, but the overall 
effect should be small. 
For potential workers two further problems arise, namely, the identification of the set itself 
and the estimation of the potential wage to be attached to any potential worker. Potential 
workers are defined as all non working individuals older than 20 and younger than 65 who 
have no health limitation, are not in education and self-report as being unemployed or 
fulfilling domestic tasks. With this definition, potential workers are 30 millions in the EU, 
while workers for which a salary is actually observed in the data are 158 millions, with a 
corresponding adult (20-74 years old) population of 326 millions.  

                                                 
56 Such a problem should not be present starting from the 2007 wave of EU-SILC, which at the time of writing is 
not yet available. 
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The wage estimation for potential workers is conducted using a Heckman Selection model 
(Heckman, 1979), separately for men and women. The model takes into account that 
potential workers may have on average different characteristics from the workers, which 
represent a “selected” group estimating two equations. The first equation determines the 
probability to participate to the labour market according to a set of individual, household 
and environmental characteristics. The second equation estimates the wage level given the 
probability to participate to the labour market, hence correcting for the possible estimation 
bias57. 
To improve the estimation of potential wages, the procedure is applied to the natural 
logarithm of hourly wages. This choice largely improves the fitting power of the estimates 
and allows avoiding by construction negative predicted salaries58. Among the variables used 
as predictors in the Heckman Selection model we have included: country and region of 
living, birth outside EU, achieved education level, health status, age, family size, being 
married, presence of children of various age, presence of parents living in the household, 
ownership of car, ownership of a pc, some economic difficulty indicators, dwelling 
characteristics, living in rural or urban area, paying a mortgage, and so on (the details, as 
well as the estimated coefficient are reported in section A4.6). 
  
Once estimated the Heckman Selection model, it is possible to predict an hourly wage for 
all potential workers. While the distribution of predicted wages closely follows that of the 
observed ones for men, except for a slight shift toward smaller values which is expected, 
for women the difference is larger. This is due to the fact that the sample of potential 
workers includes people “fulfilling domestic tasks”, mostly women, which are usually 
considered as non active population. Beside the fact that they may not be actually 
searching for a job, according to our definitions and objectives, they could well be part of 
the hypothetical labour force. 
 
Table A4.3 shows observed and imputed wages for man and women in each country. These 
values are close and the depicted distributions are sensible, hence we use the predicted 
salaries for evaluation of unpaid domestic work and unpaid family care work with the 
opportunity cost approach. 
 
A4.3 Computing wages to be used with the generalist market replacement approach  
 
The generalist market replacement approach aims at assigning a generalist domestic 
worker wage to each hour of unpaid domestic work. This approach has two practical 
implications: the first is that the total population should be included in the analysis, not 
only workers and potential workers as in the opportunity cost case, but also retired 
people59; the second is that the reference salary is exogenously assigned independently of 
the specific characteristics of households and individuals. The larger reference population 
used in the market replacement approach leads to expect larger values of unpaid domestic 
work and unpaid family care work respect to the opportunity cost60.  

                                                 
57 See Section A.4.6 fur further details. 
58 The predicted hourly wage are calculated as the exponential of the predicted logarithms of wage and the result 
of an exponential function is always positive. 
59 Obviously, it is not correct to assign an opportunity cost to retired people, since they could not choose to go to 
the labour market anyway. Moreover, it is likely that the estimation of their potential salaries would be biased, 
since for those people there are no observations of workers. This would lead to a complete selection of the sub-
sample which would probably not be completely corrected by the Heckman procedure. 
60 In the literature concerning the comparison between the two approaches it turns out that the opportunity cost 
value of unpaid work is bigger than the market replacement value (because the average opportunity cost is 
generally higher than the “domestic worker” wage used as general wage to apply to domestic work). This is so 
because the reference population performing these works is, for comparative purposes, the same.  
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Table A4.3 Observed and imputed salaries by country and gender 

Men Women Men Women Country 
code Obs. Imp. Obs. Imp. 

Country 
code Obs. Imp. Obs. Imp. 

BE 19.57 19.61 18.41 18.27 LT 2.66 2.64 2.42 2.39 

CZ 3.96 3.94 3.1 3.1 LU 26.62 26.59 22.74 22.55 

DK 24.44 24.56 22.47 22.71 HU 3.52 3.48 3.18 3.13 

DE 18.78 18.79 15.54 15.47 NL 22.69 22.76 17.62 17.7 

EE 3.72 3.71 2.8 2.8 AT 17.14 17.17 14 13.99 

IE 20.59 20.49 18.52 17.8 PL 3.54 3.48 3.48 3.33 

EL* 7.95 7.99 7.39 7.05 PT* 5.62 5.66 5.21 5.08 

ES 10.7 10.71 9.62 9.31 SI 8.05 8.07 7.77 7.76 

FR 15.12 15.19 14.01 13.9 SK 2.6 2.59 2.19 2.19 

IT* 10.45 10.44 10.41 10.01 FI 18.62 18.62 15.86 15.94 

CY 11.53 11.56 9.074 8.88 SE 17.59 17.61 14.96 14.98 

LV* 2.03 2.03 1.57 1.55 UK 20.57 20.48 16.98 16.72 
 * Indicates countries which report only net wages 

 Source: EU-SILC 
 
In principle the use of an exogenous generalist domestic work wage is not an issue at a 
national level, but EU-SILC, for its own nature, collects data from countries which have 
very different levels of welfare, labour markets and public policies. This implies that it 
would be completely meaningless to use the same wage value for all EU countries. Our 
chosen strategy is to compute a country average wage for domestic workers for men and 
women, hence maintaining gender and country heterogeneity naturally observed in the 
data. The chosen wage of a generalist domestic worker is the ISCO-88 occupation code 91 
(Sales and services elementary occupation), which include, among other similar workers, 
the category “Domestic and related helpers, cleaners and launderers”.  
 
Table A.4.4 resumes the values (in €/h) of the generalist domestic worker wage for each 
country and gender as observed in EU-SILC. These are indeed the values used to compute 
each evaluation when using the market replacement approach. 
 
The values are computed as weighted average salaries selecting population with ISCO code 
91 by country and gender. 
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Table A4.4 Average domestic worker salaries by  
country and gender (€/h, 2006) 
Country code Men  Country code Men 

BE 14.4  LT 1.5 

CZ 2.1  LU 12.0 

DK 20.1  HU 2.3 

DE 12.7  NL 13.8 

EE 1.6  AT 10.5 

IE 11.5  PL 2.1 

EL* 5.0  PT* 3.5 

ES 7.2  SI 5.1 

FR 10.3  SK 1.7 

IT* 8.0  FI 12.6 

CY 5.0  SE 11.7 

LV* 0.9  UK 12.0 
* Indicates countries which report only net wages 

Source: EU-SILC 
 
A4.4 Computing wages for the specialist market replacement approach 
 
The detailed information about time use categories present in HETUS allows to deepen the 
analysis of the market replacement approach. In fact, rather than considering the wage of 
a generalist domestic worker to be assigned to the value of unpaid family care work, it is 
possible to assign to each activity related to child care a specific wage61. To this regard, 
HETUS collects information on the following child care activities: Physical care, supervision 
of child; Teaching, reading, talking with child; Transporting a child. For each of these three 
categories of child care activities EU-SILC collects ISCO-88 codes of occupation 
classification. For each of these three categories of childcare activities EU-SILC collects 
ISCO-88 codes of occupation classification. In particular, the chosen codes are 51 (Personal 
and protective services workers) for Physical care, supervision of a child; 23 (Teaching 
professionals) for Teaching, reading, talking with a child62; 83 (Drivers and mobile plant 
operators) for Transporting a child. The observed and imputed time devoted to 
disaggregated child care activities are presented in Table A4.5. 
 

Table A4.5 Observed and imputed child 
care categories (minutes per day) 
Time use activity Observed Imputed 
Physical Care 13.74 13.73 
Teaching 8.11 8.52 
Transporting 3.97 4.34 

Source: HETUS 

                                                 
61 Instead, for unpaid domestic work, HETUS detailed information is indeed available (as time devoted to ironing, 
washing, cleaning the house and so on) but it would not match with any occupational ISCO-88 code other than 91. 
62 An alternative could have been code 33 (Teaching assistant professionals). This code would avoid including 
university professors which may overestimate the average parent teaching ability, but code 33 has too few 
observations in the data and produces poor country/gender averages, so much that for Greek and Irish men there 
are no observations.  
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Table A4.6 reports country and gender specific average wages used to compute the value 
of unpaid family care work with the specialist market replacement approach. 
 

Table A4.6: Hourly wages related to specialised  
childcare activities (€/h, 2006) 
Country  Physical Teaching Transport 
 male female male Female male female 
BE 16.60 15.64 24.06 22.64 16.34 14.23 
CZ 3.38 2.28 5.18 4.08 3.18 2.78 
DK 22.55 19.71 28.26 25.56 21.19 15.69 
DE 18.40 12.64 28.99 27.77 17.19 10.72 
EE 2.61 1.91 4.25 3.48 3.14 2.38 
IE 17.20 13.98 38.52 34.29 15.47 16.34 
EL* 6.92 5.16 14.95 12.92 7.31 2.04 
ES 9.86 7.70 19.50 17.10 9.17 6.42 
FR 13.50 11.51 21.67 20.34 12.00 10.25 
IT* 9.58 7.67 17.20 16.95 9.14 9.43 
CY 9.49 7.05 22.27 19.88 9.53 5.13 
LV* 1.65 1.07 4.25 2.29 1.59 1.62 
LT 2.32 1.59 3.93 3.39 2.24 2.65 
LU 16.85 13.26 50.70 40.90 16.62 17.41 
HU 3.01 2.33 5.19 4.29 2.77 2.89 
NL 19.83 14.55 28.82 22.78 17.73 11.32 
AT 16.13 12.98 25.29 24.11 14.31 6.93 
PL 2.58 2.06 6.58 6.00 2.69 2.87 
PT* 5.13 3.31 12.11 13.05 4.23 1.37 
SI 6.16 5.32 14.25 11.99 5.82 4.20 
SK 2.15 1.65 3.16 2.69 2.26 1.72 
FI 14.14 13.21 23.53 19.88 13.45 12.76 
SE 15.19 12.73 16.88 15.01 14.37 11.67 
UK 16.97 12.21 24.32 23.56 15.09 15.87 
* Indicates countries which report only net wages 

Source: EU-SILC 
 
A4.5 Computing wages for outsourced child care estimation 
 
Finally, the value of childcare which is outsourced to other family members (e.g. 
grandparents) is calculated. The estimation of outsourced childcare is performed using the 
EU-SILC information on time spent by children in child care by grand-parents and other 
household members and multiplying it by the average country wage of a personal-care 
worker (ISCO-88 code 51). Table A4.7 shows the country average time spent in outsourced 
childcare63. 

                                                 
63 EU-SILC has a detailed section on hours of child care spent by children in different types of formal and informal 
care. Therefore, it is possible to isolate the hours of child care spent by each child with relative or friends living 
outside the household. These hours are most likely supplied by grandparents. 
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Table A4.7: Average time spent by a child in outsourced  
child care (minutes per day) and specialist wage (€/h, 2006) 

Country Time Wage  Country Time Wage 
BE 2.75 15.85  LT 3.54 1.79 
CZ 2.14 2.76  LU 3.44 14.91 
DK 0.06 20.25  HU 7.23 2.6 
DE 0.14 13.79  NL 3.66 15.86 
EE 3.44 2.01  AT 2.56 14.06 
IE 3.43 14.95  PL 6.52 2.26 
EL* 7.64 6.08  PT* 5.12 3.87 
ES 2.42 8.57  SI 7.42 5.65 
FR 3.04 11.93  SK 3.67 1.87 
IT* 4.68 8.56  FI 0.59 13.23 
CY 9.41 8.36  SE 0.18 12.87 
LV* 2.1 1.21  UK 4.23 13.3 

* Indicates countries which report only net wages  
Source: EU-SILC 

 
This caring activity is provided mostly by inactive people, hence, the estimated value of 
outsourced child care should be added only if unpaid work is estimated using the 
opportunity approach. In fact, with the market replacement approach inactive persons are 
already taken into account and would be counted twice. 
 
The time devoted to outsourced child care activities and the reference wages used to 
compute the value are presented in Table A.4.6. 
 
A.4.6 Wage estimation for potential workers 
 
In order to estimate the values of unpaid domestic work and unpaid family care work with 
the cost opportunity approach it is necessary to estimate potential hourly wages for 
potential workers. To predict these potential salaries Heckman Selection model is used. 
This model allows the researcher to correct for selection bias. Selection bias is a distortion 
of evidence or data that arises from the way that the data are collected. Sample selection 
may involve pre- or post-selecting the samples that may preferentially include or exclude 
certain kinds of results.  
 
This is exactly the case of wages estimation. In fact, wages are observed only for workers, 
not for potential workers, and these two groups are not randomly composed. Their 
composition is likely to be determined by some individual characteristics. For example, 
highly educated people are generally more unlikely to be unemployed. Since people who 
choose to work are selected non-randomly from the population, estimating the 
determinants of wages from the subpopulation that chooses to work may introduce bias. 
 
The Heckman Correction is a two-steps estimation technique in which in the first step the 
probability of working is estimated through a standard probit regression, as 
 

,  
 
where D indicates employment (D = 1 if the respondent is employed and D = 0 otherwise), 
Z is a vector of explanatory variables, γ is a vector of unknown parameters, and Φ is the 
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cumulative distribution function of the standard normal distribution. Estimation of the 
model yields results that can be used to predict this probability for each individual. 
 
The second stage corrects for self-selection by incorporating a transformation of these 
predicted individual probabilities as an additional explanatory variable. The wage equation 
is then specified as 
 

  
 
where  is the correlation between unobserved determinants of propensity to work and 
unobserved determinants of wage offers ,  is the standard deviation of  and  is the 
inverse Mills ratio evaluated at . The wage equation can be estimated by replacing γ with 
probit estimates from the first stage, constructing the  term, and including it as an 
additional explanatory variable in linear regression estimation of the wage equation. Since 

, the coefficient on  can only be zero if , so testing the null that the coefficient 
on λ is zero is equivalent to testing for sample selectivity. 
 
In the present study, two separate wage equation for men and women are estimated. 
Observed wages have been replaced by their natural logarithm and the variables used in 
selection (Z) and wage (X) equations are reported in Table A.4.8 and Table A.4.9 
respectively.  
 
The descriptive statistics of the used variables are reported in Table A.4.10 and Table 
A.4.11, while the estimated parameters for both selection and wage equations for men and 
women are reported in Table A.4.12, Table A.4.13, Table A.4.14 and Table A.4.15. 
 
The estimates for men include 101918 observations, of which 6934 censored. The sample 
selection Wald test ( ) reports a  statistic of 118.35, with a p-value of 0.0000. For 
women there are 109202 observations, of which 23314 censored. The sample selection test 
reports a  value of 7.92, with a p-value of 0.0049. Hence, for both men and women 
sample selection is confirmed to take place. 
 
The analysis of the results of estimations is beyond the scope of the present work, since the 
wage estimation is instrumental to the use of the cost opportunity approach. Hence, they 
are not further commented. 
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Table A4.8: Variables of the selection equation of the HS model (Z) 

variable name variable description 
country_n country code (included as a series of dummies) 
extra_c Born outside the EU 
pe040 Highest ISCED level attained 
ph010 General health (included as a series of dummies) 
ph020 Suffer from any a chronic (long-standing) illness or condition 
hx040 Household size 
rx010 Age at the date of interview (scaled) 
hs090 Do you have a computer? (included as a series of dummies) 
hs100 Do you have a washing machine? (included as a series of dummies) 
hs110 Do you have a car? (included as a series of dummies) 
hh010 Dwelling type (included as a series of dummies) 
hh020 Tenure status (included as a series of dummies) 
hh030 Number of rooms available to the household 
hh040 Leaking roof, damp walls/floors/foundation, or rot in window frames or floor 
child3 Presence of children up to 3 years old 
child46 Presence of children from 4 to 6 years old 
child717 Presence of children from 7 to 17 years old 
couple Living in a couple 
parents Living with parents 
urban Living in an densely populated area 
rural Living in a scarcely populated area 
age_sq Age squared 
rent_inc Receiving incomes from rents 
child_all Receiving child allowances 
mortgage Paying a mortgage  
hs130 Lowest monthly income to make ends meet (normalized by country averages) 

Source: EU-SILC 
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Table A4.9 Variables of the wage equation of the HS model (X) 

variable name  variable description 
region region (included as a series of dummies) 
extra_c Born outside the EU 
pe040 Highest ISCED level attained 
ph010 General health (included as a series of dummies) 
hs110 Do you have a car? (included as a series of dummies) 
rx010 Age at the date of interview (scaled) 
child46 Presence of children up to 3 years old 
child3 Presence of children from 4 to 6 years old 
child717 Presence of children from 7 to 17 years old 
couple Living in a couple 
parents Living with parents 
urban Living in an densely populated area 
rural Living in a scarcely populated area 
age_sq Age squared 
ph020 Suffer from any a chronic (long-standing) illness or condition 
hx040 Household size 
rent_inc Receiving incomes from rents 
child_all Receiving child allowances 
soc_excl Dummy for social exclusion condition 
house_all Receiving housing allowances 
mortgage Paying a mortgage  
hs130 Lowest monthly income to make ends meet (normalized by country averages) 

Source: EU-SILC
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Table A4.10 Descriptive statistics for Z variables (for the UE) 

Variable Mean Std. Min Max 
country n 13.9461 7.3425 1 26 
extra c 0.0619 0.2410 0 1 
pe040 3.0403 1.2715 0 5 
ph010 2.3755 0.9155 1 5 
ph020 0.2452 0.4302 0 1 
hx040 3.1660 1.4289 1 16 
rx010 4.5831 1.4879 2 7.4 
hs090 1.5779 0.8501 1 3 
hs100 1.0473 0.2833 1 3 
hs110 1.2653 0.6100 1 3 
hh010 2.1488 1.2362 0 4 
hh020 1.4043 0.8476 1 4 
hh030 3.9547 1.4066 1 6 
hh040 0.1878 0.3906 0 1 
child3 0.1037 0.3049 0 1 
child46 0.0591 0.2358 0 1 
child717 0.2169 0.4121 0 1 
couple 0.6713 0.4697 0 1 
parents 0.1661 0.3722 0 1 
urban 0.3591 0.4797 0 1 
rural 0.3293 0.4700 0 1 
age sq 2.3218 1.3901 0.4 5.4 
rent inc 0.0589 0.2355 0 1 
child all 0.3690 0.4825 0 1 
mortgage 0.1978 0.3983 0 1 
hs130 1.0000 2.4129 0.0001 814.3 

Source: EU-SILC 
 

Table A4.11 Descriptive statistics for X variables (for the UE) 
Variable Mean Std. Min Max 
region 63.0735 31.8780 1 98 
extra c 0.0619 0.2410 0 1 
pe040 3.0403 1.2715 0 5 
ph010 2.3755 0.9155 1 5 
hs110 1.2653 0.6100 1 3 
rx010 4.5831 1.4879 2 7.4 
child36 0.0591 0.2358 0 1 
child3 0.1037 0.3049 0 1 
child717 0.2169 0.4121 0 1 
couple 0.6713 0.4697 0 1 
parents 0.1661 0.3722 0 1 
urban 0.3591 0.4797 0 1 
rural 0.3293 0.4700 0 1 
age sq 2.3218 1.3901 0.4 5.5 
ph020 0.2452 0.4302 0 1 
hx040 3.1660 1.4289 1 16 
rent inc 0.0589 0.2355 0 1 
child all 0.3690 0.4825 0 1 
soc excl 0.0493 0.2165 0 1 
house all 0.0586 0.2348 0 1 
mortgage 0.1978 0.3983 0 1 
hs130 1.0000 2.4129 0.0001 814.3 

Source: EU-SILC 
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Table A4.12 Men selection equation estimates (for the UE) 
Variable Coefficie Std. Err. z P>z [95% Conf. Interval] 

Icountry -0.3093 0.0687 -4.5000 0.0000 -0.4439 -0.1746 
Icountry 0.2277 0.0815 2.7900 0.0050 0.0679 0.3875 
Icountry 0.0414 0.0700 0.5900 0.5540 -0.0958 0.1786 
Icountry -0.2657 0.0628 -4.2300 0.0000 -0.3889 -0.1426 
Icountry 0.2184 0.1040 2.1000 0.0360 0.0146 0.4221 
Icountry -0.0089 0.0754 -0.1200 0.9060 -0.1567 0.1389 
Icountry -0.1998 0.0682 -2.9300 0.0030 -0.3334 -0.0662 
Icountry -0.0262 0.0751 -0.3500 0.7270 -0.1734 0.1209 
Icountry -0.2870 0.0655 -4.3800 0.0000 -0.4155 -0.1586 
Icountry -0.0961 0.0719 -1.3400 0.1810 -0.2369 0.0447 
Icountry 0.0117 0.0680 0.1700 0.8640 -0.1217 0.1450 
Icountry -0.2355 0.0787 -2.9900 0.0030 -0.3898 -0.0812 
Icountry 0.7234 0.1486 4.8700 0.0000 0.4322 1.0146 
Icountry -0.2371 0.0601 -3.9500 0.0000 -0.3548 -0.1194 
Icountry -0.0918 0.0799 -1.1500 0.2510 -0.2485 0.0649 
Icountry 0.2645 0.0830 3.1900 0.0010 0.1019 0.4271 
Icountry 0.2682 0.0783 3.4300 0.0010 0.1148 0.4216 
Icountry 0.0655 0.0968 0.6800 0.4990 -0.1242 0.2551 
Icountry 0.2663 0.1002 2.6600 0.0080 0.0699 0.4626 
Icountry -0.2138 0.0636 -3.3600 0.0010 -0.3384 -0.0892 
Icountry -0.0749 0.0747 -1.0000 0.3160 -0.2213 0.0716 
Icountry 0.1932 0.0801 2.4100 0.0160 0.0361 0.3503 
Icountry 0.1966 0.0715 2.7500 0.0060 0.0564 0.3367 
Icountry 0.0256 0.0672 0.3800 0.7030 -0.1061 0.1573 
Icountry -0.0087 0.0694 -0.1300 0.9000 -0.1448 0.1274 

extra c -0.0306 0.0516 -0.5900 0.5530 -0.1318 0.0706 
pe040 0.0719 0.0102 7.0700 0.0000 0.0520 0.0918 

Iph010 -0.0148 0.0270 -0.5500 0.5830 -0.0678 0.0382 
Iph010 0.1182 0.0342 3.4500 0.0010 0.0511 0.1852 
Iph010 0.2006 0.0765 2.6200 0.0090 0.0507 0.3506 
Iph010 0.0659 0.2285 0.2900 0.7730 -0.3820 0.5138 

ph020 0.0983 0.0333 2.9500 0.0030 0.0330 0.1636 
hx040 -0.0743 0.0111 -6.7000 0.0000 -0.0960 -0.0526 
rx010 0.3424 0.0663 5.1700 0.0000 0.2125 0.4723 

Ihs090 -0.4173 0.0320 -13.0400 0.0000 -0.4801 -0.3546 
Ihs090 -0.1082 0.0299 -3.6100 0.0000 -0.1669 -0.0495 
Ihs100 -0.1964 0.0813 -2.4200 0.0160 -0.3557 -0.0371 
Ihs100 -0.1065 0.0694 -1.5300 0.1250 -0.2425 0.0295 
Ihs110 -0.4751 0.0357 -13.2900 0.0000 -0.5451 -0.4050 
Ihs110 -0.2897 0.0389 -7.4500 0.0000 -0.3659 -0.2135 
Ihh010 -0.1451 0.0869 -1.6700 0.0950 -0.3154 0.0251 
Ihh010 -0.0793 0.0882 -0.9000 0.3680 -0.2522 0.0935 
Ihh010 -0.1292 0.0873 -1.4800 0.1390 -0.3003 0.0419 
Ihh010 -0.1206 0.0873 -1.3800 0.1670 -0.2916 0.0505 
Ihh020 -0.1204 0.0348 -3.4600 0.0010 -0.1886 -0.0522 
Ihh020 -0.3869 0.0424 -9.1200 0.0000 -0.4701 -0.3038 
Ihh020 -0.0955 0.0364 -2.6200 0.0090 -0.1668 -0.0242 

hh030 0.0436 0.0113 3.8400 0.0000 0.0214 0.0658 
hh040 -0.1081 0.0259 -4.1800 0.0000 -0.1588 -0.0574 
child3 -0.0250 0.0436 -0.5700 0.5660 -0.1105 0.0605 
child36 -0.0671 0.0490 -1.3700 0.1710 -0.1630 0.0289 
child717 -0.0535 0.0348 -1.5400 0.1240 -0.1217 0.0146 
couple 0.2654 0.0361 7.3600 0.0000 0.1947 0.3361 
parents -0.3631 0.0438 -8.3000 0.0000 -0.4489 -0.2774 
urban -0.0521 0.0276 -1.8900 0.0590 -0.1062 0.0021 
rural -0.0895 0.0303 -2.9500 0.0030 -0.1489 -0.0300 
age sq -0.5537 0.0778 -7.1100 0.0000 -0.7063 -0.4011 
rent inc -0.0342 0.0501 -0.6800 0.4950 -0.1324 0.0640 
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child all -0.0062 0.0306 -0.2000 0.8390 -0.0662 0.0538 
mortgage 0.1499 0.0400 3.7400 0.0000 0.0714 0.2283 
hs130 0.4431 0.0333 13.2900 0.0000 0.3777 0.5084 

cons 0.9020 0.1754 5.1400 0.0000 0.5582 1.2458 
       
/athrho -0.3596 0.0331 -10.8800 0.0000 -0.4243 -0.2948 
/lnsigma -0.7531 0.0059 - 0.0000 -0.7646 -0.7417 
       
rho -0.3448 0.0291   -0.4006 -0.2865 
sigma 0.4709 0.0028   0.4655 0.4763 
lambda -0.1624 0.0139   -0.1896 -0.1351 
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Table A4.13 Men wage equation estimates (for the UE) 
Variable Coefficient Std. Err. z P>z [95% Conf. Interval] 

Iregion 2 0.0486 0.0256 1.9000 0.0580 -0.0016 0.0988 
Iregion 3 0.0872 0.0227 3.8500 0.0000 0.0428 0.1316 
Iregion 4 0.1652 0.0353 4.6800 0.0000 0.0960 0.2344 
Iregion 5 0.0988 0.0204 4.8300 0.0000 0.0588 0.1389 
Iregion 6 0.0812 0.0219 3.7100 0.0000 0.0384 0.1241 
Iregion 7 -0.3931 0.0206 -19.1100 0.0000 -0.4334 -0.3528 
Iregion 8 -1.1700 0.0321 -36.4600 0.0000 -1.2329 -1.1071 
Iregion 9 -1.3395 0.0280 -47.8200 0.0000 -1.3944 -1.2846 
Iregion 10 -1.3416 0.0262 -51.1200 0.0000 -1.3930 -1.2902 
Iregion 11 -1.4034 0.0282 -49.7200 0.0000 -1.4588 -1.3481 
Iregion 12 -1.4040 0.0252 -55.7400 0.0000 -1.4534 -1.3547 
Iregion 13 -1.4239 0.0259 -54.9900 0.0000 -1.4747 -1.3732 
Iregion 14 -1.4755 0.0262 -56.2700 0.0000 -1.5269 -1.4241 
Iregion 15 -1.3452 0.0249 -54.1200 0.0000 -1.3939 -1.2965 
Iregion 16 0.1595 0.0287 5.5600 0.0000 0.1032 0.2157 
Iregion 17 0.1783 0.0267 6.6800 0.0000 0.1260 0.2306 
Iregion 18 0.1329 0.0249 5.3500 0.0000 0.0842 0.1817 
Iregion 19 0.1173 0.0251 4.6700 0.0000 0.0681 0.1665 
Iregion 20 -0.2194 0.0240 -9.1400 0.0000 -0.2665 -0.1723 
Iregion 21 0.0949 0.0268 3.5500 0.0000 0.0425 0.1474 
Iregion 22 0.3850 0.0209 18.4400 0.0000 0.3441 0.4260 
Iregion 23 -1.5007 0.0224 -66.8900 0.0000 -1.5447 -1.4567 
Iregion 24 -0.4761 0.0292 -16.3300 0.0000 -0.5332 -0.4189 
Iregion 25 -0.3771 0.0395 -9.5600 0.0000 -0.4545 -0.2998 
Iregion 26 -0.3496 0.0477 -7.3300 0.0000 -0.4431 -0.2561 
Iregion 27 -0.3147 0.0347 -9.0600 0.0000 -0.3827 -0.2466 
Iregion 28 -0.1785 0.0454 -3.9300 0.0000 -0.2675 -0.0894 
Iregion 29 -0.4286 0.0357 -11.9900 0.0000 -0.4986 -0.3586 
Iregion 30 -0.4021 0.0362 -11.1000 0.0000 -0.4731 -0.3311 
Iregion 31 -0.3924 0.0335 -11.7200 0.0000 -0.4580 -0.3267 
Iregion 32 -0.4034 0.0326 -12.3900 0.0000 -0.4672 -0.3395 
Iregion 33 -0.3851 0.0343 -11.2100 0.0000 -0.4524 -0.3177 
Iregion 34 -0.5293 0.0369 -14.3600 0.0000 -0.6016 -0.4571 
Iregion 35 -0.3168 0.0256 -12.3500 0.0000 -0.3670 -0.2665 
Iregion 36 -0.4758 0.0266 -17.8800 0.0000 -0.5279 -0.4236 
Iregion 37 -0.3534 0.0484 -7.3000 0.0000 -0.4483 -0.2585 
Iregion 38 -0.4584 0.0249 -18.4400 0.0000 -0.5071 -0.4097 
Iregion 39 -0.4073 0.0322 -12.6400 0.0000 -0.4704 -0.3441 
Iregion 40 -0.3649 0.0490 -7.4400 0.0000 -0.4610 -0.2688 
Iregion 41 -0.2016 0.0520 -3.8800 0.0000 -0.3036 -0.0996 
Iregion 42 -0.5665 0.0403 -14.0600 0.0000 -0.6455 -0.4875 
Iregion 43 0.0202 0.0262 0.7700 0.4400 -0.0312 0.0717 
Iregion 44 0.1107 0.0226 4.9100 0.0000 0.0665 0.1549 
Iregion 45 0.0413 0.0247 1.6700 0.0940 -0.0071 0.0897 
Iregion 46 0.0487 0.0272 1.7900 0.0730 -0.0046 0.1020 
Iregion 47 0.0175 0.0248 0.7100 0.4790 -0.0310 0.0661 
Iregion 48 -0.1707 0.0492 -3.4700 0.0010 -0.2671 -0.0743 
Iregion 49 -0.1165 0.0319 -3.6500 0.0000 -0.1791 -0.0540 
Iregion 50 -0.0868 0.0431 -2.0100 0.0440 -0.1713 -0.0023 
Iregion 51 -0.1623 0.0343 -4.7400 0.0000 -0.2295 -0.0952 
Iregion 52 -0.1002 0.0405 -2.4700 0.0130 -0.1796 -0.0208 
Iregion 53 -0.0892 0.0380 -2.3500 0.0190 -0.1637 -0.0147 
Iregion 54 -0.1060 0.0293 -3.6100 0.0000 -0.1635 -0.0485 
Iregion 55 -0.0803 0.0325 -2.4700 0.0130 -0.1439 -0.0166 
Iregion 56 -0.0603 0.0414 -1.4600 0.1450 -0.1414 0.0207 
Iregion 57 -0.1835 0.0440 -4.1700 0.0000 -0.2696 -0.0973 
Iregion 58 -0.1201 0.0335 -3.5900 0.0000 -0.1857 -0.0545 
Iregion 59 -0.1397 0.0319 -4.3800 0.0000 -0.2023 -0.0772 
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Iregion 60 -0.1649 0.0568 -2.9000 0.0040 -0.2764 -0.0535 
Iregion 61 -0.1279 0.0453 -2.8200 0.0050 -0.2167 -0.0391 
Iregion 62 -0.1817 0.0442 -4.1100 0.0000 -0.2683 -0.0951 
Iregion 63 -0.1964 0.0579 -3.3900 0.0010 -0.3098 -0.0830 
Iregion 64 -0.0640 0.0309 -2.0700 0.0380 -0.1246 -0.0034 
Iregion 65 -0.2172 0.0697 -3.1200 0.0020 -0.3537 -0.0806 
Iregion 66 -0.2058 0.0513 -4.0100 0.0000 -0.3064 -0.1053 
Iregion 67 -0.1639 0.0337 -4.8600 0.0000 -0.2299 -0.0978 
Iregion 68 -0.2382 0.2263 -1.0500 0.2930 -0.6818 0.2054 
Iregion 69 -0.7135 0.0250 -28.5700 0.0000 -0.7624 -0.6645 
Iregion 70 -0.7133 0.0291 -24.5400 0.0000 -0.7703 -0.6564 
Iregion 71 -0.6821 0.0244 -27.9600 0.0000 -0.7299 -0.6343 
Iregion 72 -0.6336 0.0410 -15.4700 0.0000 -0.7139 -0.5533 
Iregion 73 -1.4599 0.0284 -51.3800 0.0000 -1.5156 -1.4042 
Iregion 74 -1.5340 0.0247 -62.1100 0.0000 -1.5824 -1.4856 
Iregion 75 -1.6036 0.0234 -68.6500 0.0000 -1.6494 -1.5578 
Iregion 76 0.1891 0.0221 8.5600 0.0000 0.1458 0.2324 
Iregion 77 0.4516 0.0235 19.2200 0.0000 0.4056 0.4977 
Iregion 78 -0.3675 0.0210 -17.5400 0.0000 -0.4086 -0.3264 
Iregion 79 -0.3546 0.0203 -17.4600 0.0000 -0.3944 -0.3147 
Iregion 80 -0.3660 0.0224 -16.3200 0.0000 -0.4099 -0.3220 
Iregion 81 -0.4606 0.0226 -20.4000 0.0000 -0.5048 -0.4163 
Iregion 82 -0.4209 0.0307 -13.7300 0.0000 -0.4810 -0.3608 
Iregion 83 -1.8999 0.0245 -77.5400 0.0000 -1.9479 -1.8518 
Iregion 84 0.4343 0.0233 18.6100 0.0000 0.3886 0.4801 
Iregion 85 -2.0824 0.0248 -84.0400 0.0000 -2.1310 -2.0339 
Iregion 86 0.2522 0.0203 12.4000 0.0000 0.2123 0.2920 
Iregion 87 0.3756 0.0224 16.8100 0.0000 0.3318 0.4194 
Iregion 88 -1.5011 0.0257 -58.3700 0.0000 -1.5515 -1.4507 
Iregion 89 -1.4582 0.0240 -60.8800 0.0000 -1.5051 -1.4112 
Iregion 90 -1.5543 0.0257 -60.5400 0.0000 -1.6046 -1.5040 
Iregion 91 -1.5521 0.0243 -63.7700 0.0000 -1.5998 -1.5044 
Iregion 92 -1.4488 0.0307 -47.2300 0.0000 -1.5089 -1.3887 
Iregion 93 -1.6071 0.0256 -62.7300 0.0000 -1.6573 -1.5568 
Iregion 94 -0.9330 0.0215 -43.3700 0.0000 -0.9751 -0.8908 
Iregion 95 -0.0118 0.0207 -0.5700 0.5680 -0.0523 0.0287 
Iregion 96 -0.6524 0.0196 -33.2000 0.0000 -0.6909 -0.6139 
Iregion 97 -1.7748 0.0199 -89.1600 0.0000 -1.8138 -1.7358 
Iregion 98 0.0876 0.0203 4.3100 0.0000 0.0478 0.1275 

extra c -0.1008 0.0145 -6.9600 0.0000 -0.1292 -0.0724 
pe040 0.1295 0.0023 55.9300 0.0000 0.1250 0.1341 

Iph010 2 -0.0268 0.0066 -4.0700 0.0000 -0.0397 -0.0139 
Iph010 3 -0.0580 0.0081 -7.1300 0.0000 -0.0739 -0.0421 
Iph010 4 -0.1586 0.0212 -7.4900 0.0000 -0.2001 -0.1171 
Iph010 5 -0.2314 0.0496 -4.6700 0.0000 -0.3287 -0.1342 
Ihs110 2 -0.1388 0.0128 -10.8400 0.0000 -0.1639 -0.1137 
Ihs110 3 -0.0501 0.0133 -3.7700 0.0000 -0.0761 -0.0241 

rx010 0.3702 0.0227 16.3000 0.0000 0.3257 0.4148 
child36 0.0515 0.0113 4.5700 0.0000 0.0294 0.0736 
child3 0.0708 0.0104 6.7800 0.0000 0.0503 0.0912 
child717 0.0528 0.0084 6.3100 0.0000 0.0364 0.0692 
couple 0.0119 0.0095 1.2500 0.2120 -0.0068 0.0305 
parents -0.1160 0.0127 -9.1500 0.0000 -0.1409 -0.0912 
urban 0.0536 0.0065 8.2500 0.0000 0.0409 0.0664 
rural -0.0450 0.0069 -6.5100 0.0000 -0.0585 -0.0314 
age sq -0.3286 0.0271 -12.1400 0.0000 -0.3817 -0.2756 
ph020 -0.0202 0.0074 -2.7300 0.0060 -0.0347 -0.0057 
hx040 0.0084 0.0031 2.7300 0.0060 0.0024 0.0144 
rent inc 0.0721 0.0134 5.3900 0.0000 0.0459 0.0983 
child all -0.0396 0.0078 -5.0500 0.0000 -0.0549 -0.0242 
soc excl -0.1826 0.0193 -9.4400 0.0000 -0.2205 -0.1447 
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house all -0.1552 0.0133 -11.6800 0.0000 -0.1813 -0.1292 
mortgage 0.0723 0.0075 9.6900 0.0000 0.0577 0.0869 
hs130 0.0032 0.0021 1.5600 0.1180 -0.0008 0.0073 

cons 1.3551 0.0492 27.5500 0.0000 1.2587 1.4515 
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Table A4.14 Women selection equation estimates (for the UE) 
Variable Coefficient Std. z P>z [95% Conf. 

Icountry~ 2 -0.1827 0.0477 -3.8300 0.0000 -0.2761 -0.0892 
Icountry~ 3 0.1316 0.0448 2.9400 0.0030 0.0438 0.2195 
Icountry~ 4 0.1437 0.0429 3.3500 0.0010 0.0597 0.2277 
Icountry~ 5 -0.0026 0.0365 -0.0700 0.9420 -0.0742 0.0689 
Icountry~ 6 0.8726 0.0788 11.0700 0.0000 0.7181 1.0270 
Icountry~ 7 0.3599 0.0499 7.2200 0.0000 0.2622 0.4577 
Icountry~ 8 -0.3531 0.0391 -9.0400 0.0000 -0.4296 -0.2765 
Icountry~ 9 0.6046 0.0510 11.8600 0.0000 0.5047 0.7045 
Icountry~10 0.1756 0.0401 4.3700 0.0000 0.0969 0.2543 
Icountry~11 -0.5875 0.0428 -13.7200 0.0000 -0.6715 -0.5036 
Icountry~12 0.2371 0.0433 5.4800 0.0000 0.1523 0.3219 
Icountry~13 -0.0267 0.0471 -0.5700 0.5710 -0.1190 0.0656 
Icountry~14 1.1578 0.0849 13.6400 0.0000 0.9915 1.3241 
Icountry~15 -0.4556 0.0347 -13.1500 0.0000 -0.5235 -0.3877 
Icountry~16 0.3107 0.0619 5.0200 0.0000 0.1895 0.4319 
Icountry~17 -0.0447 0.0558 -0.8000 0.4230 -0.1540 0.0647 
Icountry~18 0.4665 0.0565 8.2600 0.0000 0.3558 0.5771 
Icountry~19 0.2686 0.0547 4.9100 0.0000 0.1613 0.3758 
Icountry~20 0.8983 0.0943 9.5200 0.0000 0.7134 1.0832 
Icountry~21 0.0329 0.0389 0.8500 0.3980 -0.0434 0.1093 
Icountry~22 0.3987 0.0502 7.9400 0.0000 0.3003 0.4970 
Icountry~23 0.9977 0.0735 13.5700 0.0000 0.8535 1.1418 
Icountry~24 0.9408 0.0477 19.7100 0.0000 0.8472 1.0344 
Icountry~25 0.6377 0.0464 13.7300 0.0000 0.5466 0.7287 
Icountry~26 0.1490 0.0455 3.2700 0.0010 0.0597 0.2382 

extra c -0.1463 0.0340 -4.3100 0.0000 -0.2129 -0.0798 
pe040 0.2218 0.0088 25.3000 0.0000 0.2046 0.2390 

Iph010 2 0.0382 0.0193 1.9800 0.0480 0.0004 0.0761 
Iph010 3 0.1903 0.0248 7.6700 0.0000 0.1416 0.2389 
Iph010 4 0.4444 0.0635 7.0000 0.0000 0.3200 0.5687 
Iph010 5 0.8435 0.1779 4.7400 0.0000 0.4948 1.1921 

ph020 0.1824 0.0230 7.9400 0.0000 0.1374 0.2275 
hx040 -0.1319 0.0105 -12.5900 0.0000 -0.1524 -0.1113 
rx010 0.7664 0.0604 12.6800 0.0000 0.6479 0.8849 

Ihs090 2 -0.3067 0.0266 -11.5200 0.0000 -0.3588 -0.2545 
Ihs090 3 -0.1594 0.0210 -7.5900 0.0000 -0.2005 -0.1182 
Ihs100 2 -0.2983 0.0896 -3.3300 0.0010 -0.4739 -0.1227 
Ihs100 3 0.0457 0.0901 0.5100 0.6120 -0.1309 0.2223 
Ihs110 2 -0.3046 0.0337 -9.0300 0.0000 -0.3707 -0.2384 
Ihs110 3 -0.2580 0.0329 -7.8400 0.0000 -0.3225 -0.1935 
Ihh010 1 -0.0178 0.0625 -0.2900 0.7750 -0.1404 0.1047 
Ihh010 2 0.0618 0.0628 0.9800 0.3250 -0.0612 0.1849 
Ihh010 3 0.0441 0.0627 0.7000 0.4830 -0.0789 0.1670 
Ihh010 4 0.0818 0.0630 1.3000 0.1940 -0.0416 0.2053 
Ihh020 2 -0.0333 0.0245 -1.3600 0.1740 -0.0814 0.0147 
Ihh020 3 -0.2108 0.0334 -6.3000 0.0000 -0.2764 -0.1453 
Ihh020 4 -0.0397 0.0279 -1.4200 0.1550 -0.0944 0.0150 

hh030 0.0034 0.0082 0.4200 0.6750 -0.0126 0.0195 
hh040 -0.0623 0.0194 -3.2200 0.0010 -0.1002 -0.0244 
child3 -0.6797 0.0303 -22.4200 0.0000 -0.7392 -0.6203 
child36 -0.3059 0.0321 -9.5200 0.0000 -0.3688 -0.2429 
child717 -0.0358 0.0229 -1.5600 0.1180 -0.0806 0.0091 
couple -0.3484 0.0242 -14.4200 0.0000 -0.3958 -0.3011 
parents -0.0336 0.0326 -1.0300 0.3020 -0.0975 0.0303 
urban 0.0238 0.0193 1.2400 0.2160 -0.0140 0.0616 
rural -0.0362 0.0205 -1.7700 0.0770 -0.0763 0.0039 
age sq -1.1071 0.0715 -15.4700 0.0000 -1.2474 -0.9669 
rent inc -0.0892 0.0318 -2.8000 0.0050 -0.1516 -0.0268 
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child all -0.1930 0.0213 -9.0700 0.0000 -0.2347 -0.1513 
mortgage 0.2834 0.0298 9.4900 0.0000 0.2249 0.3419 
hs130 0.1358 0.0767 1.7700 0.0770 -0.0146 0.2862 

cons -0.3892 0.1348 -2.8900 0.0040 -0.6534 -0.1249 
       
/athrho -0.2670 0.0949 -2.8100 0.0050 -0.4529 -0.0810 
/lnsigma -0.6132 0.0098 -62.5200 0.0000 -0.6324 -0.5940 
       
rho -0.2608 0.0884   -0.4243 -0.0809 
sigma 0.5416 0.0053   0.5313 0.5521 
lambda -0.1413 0.0490   -0.2373 -0.0452 



 133 

 
Table A4.15 Women wage equation estimates (for the UE) 

Variable Coefficient Std. Err. z P>z [95% Conf. Interval] 
Iregion 2 0.0332 0.0316 1.0500 0.2940 -0.0288 0.0952 
Iregion 3 0.0580 0.0289 2.0100 0.0440 0.0014 0.1146 
Iregion 4 0.2298 0.0385 5.9700 0.0000 0.1544 0.3052 
Iregion 5 0.1924 0.0261 7.3700 0.0000 0.1412 0.2436 
Iregion 6 0.2251 0.0293 7.6900 0.0000 0.1677 0.2825 
Iregion 7 -0.4857 0.0262 -18.5300 0.0000 -0.5371 -0.4343 
Iregion 8 -1.2538 0.0325 -38.5700 0.0000 -1.3175 -1.1901 
Iregion 9 -1.3587 0.0341 -39.8000 0.0000 -1.4256 -1.2918 
Iregion 10 -1.3653 0.0306 -44.6200 0.0000 -1.4252 -1.3053 
Iregion 11 -1.4556 0.0348 -41.8000 0.0000 -1.5239 -1.3874 
Iregion 12 -1.4154 0.0310 -45.6700 0.0000 -1.4761 -1.3546 
Iregion 13 -1.4155 0.0288 -49.1700 0.0000 -1.4720 -1.3591 
Iregion 14 -1.4867 0.0312 -47.6400 0.0000 -1.5478 -1.4255 
Iregion 15 -1.4495 0.0311 -46.6300 0.0000 -1.5104 -1.3886 
Iregion 16 0.0762 0.0350 2.1800 0.0300 0.0076 0.1448 
Iregion 17 0.0950 0.0345 2.7500 0.0060 0.0273 0.1626 
Iregion 18 0.0487 0.0310 1.5700 0.1170 -0.0122 0.1096 
Iregion 19 0.0775 0.0317 2.4400 0.0150 0.0153 0.1396 
Iregion 20 -0.1215 0.0293 -4.1400 0.0000 -0.1790 -0.0640 
Iregion 21 0.0341 0.0329 1.0400 0.2990 -0.0303 0.0986 
Iregion 22 0.4641 0.0277 16.7300 0.0000 0.4097 0.5184 
Iregion 23 -1.6614 0.0269 -61.8500 0.0000 -1.7140 -1.6087 
Iregion 24 -0.4481 0.0431 -10.3900 0.0000 -0.5326 -0.3635 
Iregion 25 -0.3914 0.0487 -8.0300 0.0000 -0.4869 -0.2959 
Iregion 26 -0.2886 0.0871 -3.3100 0.0010 -0.4593 -0.1179 
Iregion 27 -0.3449 0.0415 -8.3100 0.0000 -0.4263 -0.2635 
Iregion 28 -0.2655 0.0527 -5.0400 0.0000 -0.3689 -0.1622 
Iregion 29 -0.4260 0.0597 -7.1400 0.0000 -0.5430 -0.3090 
Iregion 30 -0.3380 0.0432 -7.8200 0.0000 -0.4227 -0.2533 
Iregion 31 -0.3474 0.0454 -7.6500 0.0000 -0.4365 -0.2584 
Iregion 32 -0.3956 0.0433 -9.1300 0.0000 -0.4805 -0.3106 
Iregion 33 -0.3201 0.0538 -5.9500 0.0000 -0.4255 -0.2147 
Iregion 34 -0.3816 0.0542 -7.0400 0.0000 -0.4879 -0.2753 
Iregion 35 -0.3432 0.0310 -11.0700 0.0000 -0.4040 -0.2825 
Iregion 36 -0.4463 0.0352 -12.6700 0.0000 -0.5153 -0.3772 
Iregion 37 -0.2375 0.0447 -5.3100 0.0000 -0.3251 -0.1499 
Iregion 38 -0.4119 0.0381 -10.8100 0.0000 -0.4866 -0.3372 
Iregion 39 -0.3658 0.0498 -7.3500 0.0000 -0.4633 -0.2683 
Iregion 40 -0.1996 0.0901 -2.2100 0.0270 -0.3763 -0.0230 
Iregion 41 -0.1376 0.0843 -1.6300 0.1030 -0.3029 0.0277 
Iregion 42 -0.4799 0.0534 -8.9800 0.0000 -0.5846 -0.3752 
Iregion 43 0.0132 0.0335 0.3900 0.6930 -0.0525 0.0789 
Iregion 44 0.1085 0.0267 4.0700 0.0000 0.0563 0.1608 
Iregion 45 0.0308 0.0298 1.0300 0.3010 -0.0275 0.0891 
Iregion 46 0.0725 0.0361 2.0100 0.0450 0.0018 0.1433 
Iregion 47 0.0335 0.0296 1.1300 0.2570 -0.0244 0.0915 
Iregion 48 0.1144 0.1163 0.9800 0.3250 -0.1135 0.3422 
Iregion 49 -0.1321 0.0542 -2.4400 0.0150 -0.2383 -0.0258 
Iregion 50 0.0211 0.0844 0.2500 0.8030 -0.1443 0.1865 
Iregion 51 -0.1048 0.0368 -2.8400 0.0040 -0.1770 -0.0325 
Iregion 52 -0.0331 0.0520 -0.6400 0.5240 -0.1351 0.0689 
Iregion 53 -0.0208 0.0490 -0.4200 0.6720 -0.1168 0.0753 
Iregion 54 -0.1322 0.0425 -3.1100 0.0020 -0.2155 -0.0489 
Iregion 55 -0.0874 0.0463 -1.8900 0.0590 -0.1780 0.0033 
Iregion 56 0.0131 0.0622 0.2100 0.8340 -0.1088 0.1350 
Iregion 57 -0.1428 0.0797 -1.7900 0.0730 -0.2990 0.0135 
Iregion 58 -0.0770 0.0346 -2.2300 0.0260 -0.1448 -0.0092 
Iregion 59 -0.0783 0.0416 -1.8800 0.0590 -0.1598 0.0031 
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Iregion 60 -0.1000 0.0480 -2.0800 0.0370 -0.1940 -0.0059 
Iregion 61 -0.1038 0.0459 -2.2600 0.0240 -0.1939 -0.0137 
Iregion 62 -0.0223 0.0519 -0.4300 0.6680 -0.1240 0.0795 
Iregion 63 -0.0682 0.0792 -0.8600 0.3900 -0.2234 0.0871 
Iregion 64 -0.0606 0.0404 -1.5000 0.1340 -0.1397 0.0186 
Iregion 65 -0.0407 0.0753 -0.5400 0.5890 -0.1882 0.1069 
Iregion 66 -0.0280 0.0546 -0.5100 0.6090 -0.1350 0.0791 
Iregion 67 -0.0804 0.0413 -1.9500 0.0520 -0.1614 0.0006 
Iregion 68 -0.2215 0.1182 -1.8700 0.0610 -0.4533 0.0102 
Iregion 69 -0.6546 0.0379 -17.2700 0.0000 -0.7289 -0.5803 
Iregion 70 -0.5962 0.0442 -13.4800 0.0000 -0.6829 -0.5095 
Iregion 71 -0.6183 0.0326 -18.9900 0.0000 -0.6822 -0.5545 
Iregion 72 -0.6127 0.0575 -10.6500 0.0000 -0.7255 -0.4999 
Iregion 73 -1.3473 0.0299 -45.0700 0.0000 -1.4059 -1.2887 
Iregion 74 -1.4802 0.0274 -54.0900 0.0000 -1.5338 -1.4265 
Iregion 75 -1.4780 0.0273 -54.0800 0.0000 -1.5316 -1.4245 
Iregion 76 0.2262 0.0270 8.3700 0.0000 0.1732 0.2791 
Iregion 77 0.4667 0.0315 14.8200 0.0000 0.4050 0.5284 
Iregion 78 -0.2233 0.0282 -7.9200 0.0000 -0.2786 -0.1681 
Iregion 79 -0.2262 0.0278 -8.1300 0.0000 -0.2807 -0.1717 
Iregion 80 -0.2299 0.0318 -7.2400 0.0000 -0.2921 -0.1677 
Iregion 81 -0.2905 0.0333 -8.7200 0.0000 -0.3558 -0.2251 
Iregion 82 -0.3236 0.0454 -7.1300 0.0000 -0.4126 -0.2347 
Iregion 83 -1.8946 0.0288 -65.8200 0.0000 -1.9511 -1.8382 
Iregion 84 0.5003 0.0308 16.2500 0.0000 0.4400 0.5607 
Iregion 85 -2.2004 0.0274 -80.3800 0.0000 -2.2540 -2.1467 
Iregion 86 0.2293 0.0260 8.8300 0.0000 0.1784 0.2802 
Iregion 87 0.2893 0.0280 10.3500 0.0000 0.2346 0.3441 
Iregion 88 -1.3211 0.0310 -42.6500 0.0000 -1.3818 -1.2603 
Iregion 89 -1.4393 0.0285 -50.4400 0.0000 -1.4952 -1.3834 
Iregion 90 -1.3957 0.0307 -45.4800 0.0000 -1.4559 -1.3356 
Iregion 91 -1.4959 0.0297 -50.3100 0.0000 -1.5541 -1.4376 
Iregion 92 -1.4281 0.0337 -42.3900 0.0000 -1.4941 -1.3621 
Iregion 93 -1.4890 0.0313 -47.5500 0.0000 -1.5504 -1.4276 
Iregion 94 -0.8939 0.0272 -32.8200 0.0000 -0.9473 -0.8405 
Iregion 95 -0.0778 0.0284 -2.7300 0.0060 -0.1335 -0.0220 
Iregion 96 -0.5343 0.0279 -19.1700 0.0000 -0.5889 -0.4797 
Iregion 97 -1.7447 0.0264 -66.1700 0.0000 -1.7964 -1.6930 
Iregion 98 0.0405 0.0248 1.6300 0.1030 -0.0081 0.0891 

extra c -0.0890 0.0162 -5.4900 0.0000 -0.1207 -0.0572 
pe040 0.1442 0.0051 28.4500 0.0000 0.1343 0.1541 

Iph010 2 -0.0295 0.0083 -3.5700 0.0000 -0.0457 -0.0133 
Iph010 3 -0.0589 0.0102 -5.7400 0.0000 -0.0790 -0.0388 
Iph010 4 -0.1211 0.0251 -4.8200 0.0000 -0.1703 -0.0719 
Iph010 5 -0.1091 0.0482 -2.2600 0.0240 -0.2036 -0.0146 
Ihs110 2 -0.1263 0.0151 -8.3600 0.0000 -0.1559 -0.0967 
Ihs110 3 -0.0796 0.0142 -5.6200 0.0000 -0.1074 -0.0519 

rx010 0.2893 0.0301 9.6000 0.0000 0.2302 0.3484 
child36 0.0643 0.0153 4.1900 0.0000 0.0342 0.0944 
child3 0.1552 0.0199 7.8100 0.0000 0.1163 0.1942 
child717 0.0341 0.0099 3.4300 0.0010 0.0146 0.0535 
couple -0.0565 0.0096 -5.8700 0.0000 -0.0753 -0.0376 
parents -0.0905 0.0134 -6.7700 0.0000 -0.1167 -0.0643 
urban 0.0678 0.0081 8.3700 0.0000 0.0519 0.0837 
rural -0.0346 0.0092 -3.7600 0.0000 -0.0526 -0.0166 
age sq -0.2592 0.0380 -6.8300 0.0000 -0.3336 -0.1848 
ph020 -0.0174 0.0091 -1.9000 0.0570 -0.0353 0.0005 
hx040 -0.0240 0.0044 -5.4800 0.0000 -0.0326 -0.0154 
rent inc 0.0776 0.0151 5.1300 0.0000 0.0479 0.1072 
child all -0.0680 0.0100 -6.8300 0.0000 -0.0875 -0.0485 
soc excl -0.1051 0.0201 -5.2400 0.0000 -0.1444 -0.0658 
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house all -0.1497 0.0173 -8.6400 0.0000 -0.1836 -0.1157 
mortgage 0.0730 0.0102 7.1900 0.0000 0.0531 0.0929 
hs130 0.0028 0.0015 1.8500 0.0640 -0.0002 0.0057 

cons 1.4646 0.0722 20.3000 0.0000 1.3231 1.6060 
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A5 Annex to Chapter 5 
 
Table A5.1 Participation and average minutes of primary child care for households 
with children aged 0-5 in the population, by gender and work status -ITALY 
 Female Male  All  
 Non-

Working  
Working Non-

Working  
Working Non-

Working  
Working 

  Participation  
Primary child care .8 .2 .8 .7 .9 .4 
Secondary child care .9 .6 .5 .9 .0 .7 

 Minutes in primary child care  
Physical care and supervision 
of children 

105.1 85.8 17.9 19.0 94.2 42.7 

Help children for homework 7.1 4.0 1.6 1.1 6.5 2.1 
Play, read and speak with 
children 

37.7 41.5 29.4 32.7 36.6 35.8 

To take children to school 28.0 24.9 12.6 8.6 26.1 14.4 
Other child care activities 0.5 0.1 0.0 0.0 0.4 0.1 
Care of children in other 
household 

0.3 0.2 1.8 0.3 0.5 0.3 

Total primary child care 178.6 156.6 63.4 61.6 164.3 95.3 
Source: Multipurpose 2002/2003 

 
 
Table A5.2 Average minutes of primary child care for those who perform care in 
households with children 0-5, by gender and days of the week -ITALY 
 Women Men All 
 WD Sa. Su. WD Sa. Su. WD Sa. Su. 
Physical care and 
supervision of children 

101.9 92.9 109.2 23.9 30.9 39.9 68.5 67.4 77.5 

Help children for homework 6.5 5.6 3.0 1.2 3.0 2.3 4.2 4.6 2.7 
Play, read and speak with 
children 

44.2 36.5 38.2 43.0 51.0 60.0 43.7 42.4 48.2 

To take children to school 33.8 16.2 8.4 13.2 15.1 7.7 25.0 15.8 8.1 
Other child care activities 0.4 0.2 0.1 0.0 0.1 0.1 0.2 0.1 0.1 
Care of children in other 
household 

0.2 0.8 0.4 0.4 0.7 1.4 0.3 0.8 0.8 

Source: Multipurpose 2002/2003 WD=Weekdays, Sa=Saturday, Su=Sunday 
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Table A5.3 Average minutes of primary adult care for those who perform adult 
care in households with adult members with health problems - ITALY 
 Women Men 

 
Not at 
work At work All 

Not at 
work At work All 

 Household with elderly aged 75 or more   
Participation in primary adult care (%) 23.5 19.2 22.4 28.7 7.8 16.1 
Participation in adult care outside the 
household (%) 3.3 3.0 3.2 3.0 0.4 1.4 
Physical care 67.4 44.2 62.1 46.5 31.5 42.1 
Company 19.4 1.3 15.2 3.4 5.7 4.1 
Transport 5.5 11.8 7.0 28.4 23.6 27.0 
Other 1.1 0.1 0.9 11.1 18.3 13.2 
Adult care outside the household 14.2 11.9 13.7 10.3 3.4 8.2 
Total primary care  107.7 69.3 98.8 99.7 82.6 94.7 
 Household with at least one member with very bad health 
Participation in primary adult care (%) 38.4 32.1 36.8 25.0 18.9 22.8 
Participation in adult care outside the 
household (%) 0.8 7.8 2.5 0.9 4.3 2.2 
Physical care 107.3 44.8 94.0 73.0 59.0 68.8 
Company 16.6 23.2 18.0 3.0 10.3 5.2 
Transport 10.1 9.4 10.0 23.3 15.6 21.0 
Other 1.1 0.0 0.8 26.8 1.8 19.2 
Adult care outside the household 1.2 26.0 6.5 14.9 13.2 14.4 
Total primary care  136.2 103.3 129.2 141.1 99.9 128.6 
 Household with at least one member disable  
Participation in primary adult care (%) 25.8 37.1 17.7 8.5 21.8 18.6 
Participation in adult care outside the 
household (%) 4.0 0.0 3.3 1.1 0.0 0.8 
Physical care 73.4 27.0 62.2 39.4 36.2 38.9 
Company 9.4 18.8 11.6 19.3 16.2 18.8 
Transport 10.0 11.5 10.4 30.0 16.7 27.8 
Other 0.5 0.3 0.5 8.8 1.0 7.6 
Adult care outside the household 12.2 0.0 9.2 2.6 0.0 2.2 
Total primary care  105.5 57.5 93.9 100.1 70.0 95.2 

Source: Multipurpose 2002/2003 
 

A5.1 Description of Italian time use and EU SILC surveys  
 
The Multipurpose 2002/2003 survey is composed of three data sets based on different 
questionnaires: 1) the individuals’ data set based on the individuals’ questionnaire, the 
households’ questionnaire, a questionnaire with questions related to the compilation of the 
daily questionnaire, and some created variables 2) the episodes’ data set based on the 
daily questionnaire and 3) the weekly day data set based on the weekly diary. 
 
The individuals’ data set contains records for 51,206 individuals but the daily diaries 
collected are 51,206 (91.81 per cent). We have no information about how the 8.19 per cent 
of the individuals’ sampled use their time. 16.48 per cent of the total available diaries have 
been collected in on a “particular day”. “Particular days” are self defined by respondents 
and include holidays (18 per cent), travelling (15 per cent), personal or family health 
problems (10 per cent), unusual work or study engagement (8 per cent) and others.  
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Since the aim of this study is the evaluation of the unpaid family care work at national level 
in a certain interval of time (i.e. one year) we decided to keep “particular day” in order to 
have in our sample an average of time spent in unpaid family care work computed on all 
the possible types of days that can occur in one year. The “particular days” in the sample, 
in fact, occurred randomly and should not bias our analysis.  
 
Each individual filled in the diary during weekdays or on Saturday or on Sunday. 
In order to obtain an individual estimation representative for the all Italian population and 
for the average weekly day it is necessary to multiply the weights by 5/7 for individuals 
who filled in the diary on a weekday and by 1/7 for those who filled in the diary on 
Saturday or on Sunday.  
 

A5.2 Statistical Matching for Italian data sets  
 
To estimate the value of unpaid family care work the ideal source is a data set with both 
the hours devoted to unpaid family care work and the wages necessary to estimate its 
value. To overcome the lack of information on wages of the Multipurpose 2002/2003 survey 
we decided to match the Multipurpose 2002/2003 survey with the EU-SILC 2006 survey. 
The main difficulty of using information collected from different surveys jointly is that the 
interviewed individuals are not the same. The usual strategy to overcome this problem is to 
match the two datasets assigning to each individual in one dataset the information of the 
other dataset according to a series of characteristics which are believed to be relevant to 
explain (part of) the observed heterogeneity. 
 
The purpose of this section is to explain how the statistical matching is performed. To make 
matching feasible two conditions must hold: (i) the two surveys must be random samples 
of the same population (ii) there must be a common set of conditioning variables in the 
recipient and in the donor dataset. In our cases the first condition is satisfied since both 
Multipurpose and EU-SILC data sets are randomly selected from the Italian population. The 
second condition is also satisfied after some recoding of the common information in the 
data sets.  
 
The EU-SILC 2006 contains detailed information on the wages, income and wealth of family 
members, labour market activities, and socio-demographic characteristics of the household 
but not information on child care. On the other hand the Multipurpose 2003/2003 survey 
collects information on family structure, past and present working experiences, use of 
social services and use of child care.  
 
Once this common set of characteristics is chosen and properly coded we created a new 
data set “appending” at the Multipurpose survey data set the EU-SILC 2006 survey data 
set. The Multipurpose 2002/2003 sample includes 21075 households for a total of 55773 
individuals. The EU-SILC 2006 sample contains observation for 61542 individuals.  
 
The new data set are then divided into four sub-samples: 1) men at work 2) women at 
work 3) men not at work 4) women not at work. This is motivated by two reasons. First, in 
this way more homogeneous samples are obtained before proceeding with the imputations 
of wages. Second, the creation of sub-samples for people at work enables the inclusion in 
the match of sub-samples 1) and 2) a larger set of variables. In fact, for much of these 
samples we can take into account all the variables related to the job activities (e.g. 
occupation, sector, full-time or part-time job, and so on). 
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However, behind the decision of dividing the sample between people at work and people 
who are not at work there is also a theoretical motivation. For people at work in 
Multipurpose the wage is unobserved because the questionnaire does not include questions 
on wages and earnings. However, even if unobserved they have a wage and the imputed 
wage will represent the estimated value of the not-reported wage. On the contrary, people 
not at work could not report their wages even in the presence of the question in the 
Multipurpose questionnaire. For them the imputed wage represents a potential wage. The 
evaluation of unpaid family care work presents a problem of missing data. The aim is to 
have the multipurpose data set completed for the n observations with an additional column 
for the imputed wages for people who perform unpaid family care work. 
 
A variety of techniques could be used in order to perform imputation. The choice of the 
technique is subject to the missing mechanism. When the missing data are a random 
sample of observable data the missing mechanism is called MCAT (Missing Completely At 
Random). In this case the missing data is not dependent on observed or missing data. If 
the probability of an observation to be missing depends only on observable data but not on 
unobservable missing data the missing mechanism is called MAR (Missing At Random). The 
MCAT is the best scenario and enables one to obtain unbiased results even with simple 
approaches. The MAT scenario can also enable one to obtain unbiased results but only if 
more advanced approaches are applied. When the missing values are generated by a “non 
answer process” it is quite difficult to establish the missing mechanism. However, in some 
cases the researcher can be confident that the missing mechanism is a MCAT (Schafer, 
1997). This is when information is not available because the question was not introduced in 
the questionnaire; in this case the missing mechanism depends on the sampling design. 
This is our case. In fact, the questions on earnings are not in the Multipurpose sample and 
so the missing values in earnings depend on the sampling design that is random for the 
Italian population. Once we established that the missing mechanism is a MCAR we can use 
different techniques which rely on this assumption. The analysis on Italy in Chapter 5 is 
conduced using the Propensity Score Matching (PSM) for the opportunity cost method and 
the hot deck imputation for the replacement market cost method.  
 
Imputation based on Propensity Score Matching (PSM) 
 
The propensity score is defined as the conditional probability to be assigned at a treatment 
given a vector of observable covariates (Rosenbaum and Rubin 1983). In the imputation 
context the PS estimates the “likelihood/probability” of “having the outcome observed” for 
any subject with a similar background measured by the independent variables. Subjects 
with close propensity scores are considered “similar” and will be matched together. We 
used this procedure for the opportunity cost approach. The descriptive statistics of the 
variables used for the matching are shown in Table A5.4 
 
Hot deck imputation 
 
The hot deck procedure replaces the variables in the `missing lines' with the corresponding 
values in the `complete lines' stratifying the sample by selected variables. This imputation 
applies the Approximate Bayesian Bootstrap Imputation (ABBI) method of Rubin and 
Schenker (1986). In a multiple imputation hot deck can be used several times in order to 
impute missing values stochastically rather than deterministically. A major assumption with 
the hot deck procedure is that the missing data are either missing completely at random 
(MCAR) or are missing at random (MAR), this is not a restrictive assumption in our case. 
However, in Chapter 5 we utilized the hot deck command in STATA software just to impute 
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the average income compute in EU-SILC for each relevant ISCO-88 category to people who 
perform care activities in Multipurpose using as stratifying variables the ISCO-88 categories 
 

Table A5.4: Descriptive statistics of variables used for the matching procedure - ITALY 
 Men working 

EU-SILC 
(12010 obs) 

Men working 
Multipurpose 
(13368 obs.) 

Men Non-
Working 
Multipurpose 
(6398 obs.) 

Women 
working EU-
SILC 
(8129 obs.) 

Women 
working 
Multipurpose 
(8780 obs.) 

Women 
Non-
Working 
Multipurpose 
(11933 
obs.) 

Variable Mean S.D. Mean S.D. Mean S.D. Mean S.D. Mean S.D. Mean S.D. 

less than 30 years 17.2 0.4 20.7 0.4 24.6 0.4 18.8 0.4 23.7 0.4 20.0 0.4 

31-40 years 29.7 0.5 29.4 0.5 3.9 0.2 31.2 0.5 32.0 0.5 14.0 0.3 

41-50 yrs 29.8 0.5 27.9 0.4 3.7 0.2 30.2 0.5 27.3 0.4 13.1 0.3 

51-65 years* 22.0 0.4 20.6 0.4 36.3 0.5 17.7 0.4 14.8 0.4 19.1 0.4 

more than 65 years* 1.4 0.1 1.4 0.1 31.5 0.5 2.0 0.1 2.2 0.1 33.8 0.5 

       0.0  0.0  0.0  

Never married 32.0 0.5 30.2 0.5 32.4 0.5 30.1 0.5 28.7 0.5 20.8 0.4 

Married 63.5 0.5 64.5 0.5 60.9 0.5 59.8 0.5 60.3 0.5 63.9 0.5 

Sep/Div 3.8 0.2 4.6 0.2 3.0 0.2 7.1 0.3 8.1 0.3 3.4 0.2 

Widowed 0.7 0.1 0.7 0.1 3.7 0.2 3.0 0.2 2.9 0.2 12.0 0.3 

             

pre-primary edu. 0.5 0.1 0.6 0.1 5.4 0.2 0.3 0.1 0.4 0.1 6.8 0.3 

primary edu. 8.0 0.3 10.0 0.3 33.5 0.5 6.4 0.2 7.7 0.3 32.5 0.5 

lower secondary edu. 32.4 0.5 36.7 0.5 29.2 0.5 23.2 0.4 27.1 0.4 30.1 0.5 

(upper) secondary edu. 38.7 0.5 41.8 0.5 27.7 0.4 40.2 0.5 49.8 0.5 27.0 0.4 

post-secondary. 7.8 0.3 0.8 0.1 0.4 0.1 11.2 0.3 1.9 0.1 0.4 0.1 

tertiary education 12.6 0.3 10.1 0.3 3.9 0.2 18.8 0.4 13.2 0.3 3.2 0.2 

       0.0  0.0    

nace1 5.2 0.2 7.7 0.3   4.2 0.2 5.2 0.2   

nace2 27.8 0.4 24.1 0.4   17.6 0.4 15.4 0.4   

nace3 12.2 0.3 11.3 0.3   1.5 0.1 1.1 0.1   

nace4 13.6 0.3 12.8 0.3   14.8 0.4 16.8 0.4   

nace5 2.5 0.2 2.6 0.2   4.6 0.2 4.4 0.2   

nace6 6.3 0.2 6.1 0.2   2.4 0.2 1.8 0.1   

nace7 2.7 0.2 2.3 0.1   3.3 0.2 2.2 0.1   

nace8 7.5 0.3 4.7 0.2   8.4 0.3 4.8 0.2   

nace9 8.6 0.3 9.6 0.3   7.3 0.3 8.7 0.3   

nace10 3.0 0.2 3.2 0.2   13.8 0.3 13.7 0.3   

nace11 4.4 0.2 4.6 0.2   11.7 0.3 11.3 0.3   

nace12 6.2 0.2 11.1 0.3   10.4 0.3 14.7 0.4   

             

isco1 3.0 0.2 2.4 0.2   1.2 0.1 1.2 0.1   

isco2 5.7 0.2 4.1 0.2   5.3 0.2 2.3 0.2   

isco3 2.4 0.2 1.8 0.1   1.1 0.1 0.9 0.1   

isco4 1.8 0.1 1.8 0.1   2.1 0.1 1.5 0.1   

isco5 2.3 0.2 1.7 0.1   11.4 0.3 4.1 0.2   

isco6 3.4 0.2 3.0 0.2   3.4 0.2 3.2 0.2   

isco7 7.0 0.3 6.8 0.3   1.5 0.1 1.6 0.1   

isco8 1.4 0.1 1.4 0.1   5.4 0.2 4.4 0.2   

isco9 8.8 0.3 8.7 0.3   14.3 0.3 16.7 0.4   
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isco10 9.3 0.3 8.7 0.3   16.9 0.4 20.2 0.4   

isco11 7.0 0.3 12.3 0.3   14.9 0.4 20.4 0.4   

isco12 3.2 0.2 3.7 0.2   2.0 0.1 2.4 0.2   

isco13 10.4 0.3 9.1 0.3   1.1 0.1 0.2 0.0   

isco14 7.9 0.3 9.8 0.3   0.7 0.1 1.7 0.1   

isco15 5.1 0.2 5.7 0.2   4.5 0.2 5.3 0.2   

isco16 12.6 0.3 10.7 0.3   4.9 0.2 3.0 0.2   

isco17 3.6 0.2 5.3 0.2   7.1 0.3 9.4 0.3   

isco18 3.2 0.2 1.7 0.1   2.1 0.1 1.4 0.1   

             

full time job 95.5 0.2 1.0 0.2   0.8 0.4 0.8 0.4   

month unemployed in the last 
year 

0.1 0.5 0.0 0.2   0.1 0.5 0.1 0.4   

second job 0.0 0.2 0.0 0.2   0.0 0.2 0.0 0.2   

household size 3.3 1.3 3.4 1.2 3.0 1.2 3.1 1.2 3.2 1.2 3.1 1.3 

             

2 adults, no dep. children, both 
with less than 65 years 

12.8 0.3 12.2 0.3 12.3 0.3 15.3 0.4 14.6 0.4 10.3 0.3 

2 adults, no dependent. Children, 
at least one 65 years or more 

2.9 0.2 2.6 0.2 19.7 0.4 2.7 0.2 2.1 0.1 15.2 0.4 

Other household without 
dependent children 

22.8 0.4 25.0 0.4 29.7 0.5 21.2 0.4 24.0 0.4 23.1 0.4 

Single parent household, one or 
more dependent children 

0.6 0.1 0.5 0.1 1.8 0.1 4.9 0.2 2.1 0.1 1.8 0.1 

2 adults, one dependent children 15.7 0.4 15.6 0.4 6.5 0.2 16.3 0.4 16.1 0.4 9.3 0.3 

2 adults, two dependent children 18.6 0.4 19.0 0.4 7.9 0.3 16.5 0.4 16.3 0.4 13.6 0.3 

2 adults, three or more 
dependent children 

4.0 0.2 4.6 0.2 2.5 0.2 2.6 0.2 3.0 0.2 4.5 0.2 

Other household with dependent 
children 

13.2 0.3 13.4 0.3 11.9 0.3 11.1 0.3 14.1 0.3 12.6 0.3 

             

n. of disabled in the household 0.0 0.1 0.0 0.1 0.1 0.2 0.0 0.1 0.0 0.1 0.0 0.2 

n. of individuals with bad health 
in the household 

0.0 0.1 0.0 0.1 0.0 0.2 0.0 0.1 0.0 0.1 0.0 0.2 

number of adults in education 0.2 0.5 0.2 0.5 0.3 0.6 0.2 0.5 0.3 0.6 0.3 0.6 

             

house owner 74.3 0.4 74.1 0.4 80.0 0.4 75.9 0.4 75.5 0.4 75.1 0.4 

house tenant or subtenants 11.6 0.3 17.4 0.4 14.5 0.4 10.2 0.3 16.4 0.4 17.3 0.4 

house provide free 9.8 0.3 6.3 0.2 3.6 0.2 9.9 0.3 6.0 0.2 5.2 0.2 

other 4.3 0.2 2.1 0.1 1.9 0.1 4.0 0.2 2.1 0.1 2.5 0.2 

             

n. of rooms 3.6 1.1 4.4 1.2 4.3 1.2 3.6 1.1 4.5 1.2 4.3 1.2 

             

Piem,V.d'Aosta,Liguria,Lomb 22.9 0.4 26.8 0.4 25.8 0.4 25.8 0.4 31.4 0.5 22.9 0.4 
Bolz,Trento,Veneto,FVGiulia,Emil-
Rom 

25.8 0.4 20.4 0.4 16.4 0.4 27.1 0.4 23.2 0.4 16.0 0.4 

Tosc, Umb,Marc,Lazio 24.2 0.4 18.2 0.4 17.9 0.4 25.8 0.4 19.6 0.4 17.1 0.4 

Abr,Mol,Camp,Pugl,Basil,Cal 19.6 0.4 25.4 0.4 29.0 0.5 16.0 0.4 19.0 0.4 31.9 0.5 

Sard,Sic 7.5 0.3 9.2 0.3 10.9 0.3 5.4 0.2 6.8 0.3 12.1 0.3 

*51‐60 years and more than 60 years for women 
Source: EU-SILC 2006 and Multipurpose 2002/2003 
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A5.3 Description of Polish time use and EU SILC surveys  
 
The Polish time use survey is a cyclical survey carried out by The Central Statistical Office. 
It is based on the representative sample of the households indicative of 6 socio-economic 
groups (employees, employees with access to agricultural farm, farmers, self-employed, 
old-age and disability pensioners and persons living on non-working sources of income). 
The most recent survey was carried out in 2003-2004 and consisted of three parts: a 
household questionnaire (filled in by a head of the household), a personal questionnaire 
and a time use diary.  
 
The household questionnaire referred to all household members, irrespective of their age 
and was filled in by the head of the household. It consisted of 33 questions regarding the 
composition of the household (with information on gender, age, family relationship and 
economic activity of each household member), living conditions (type of building, size and 
fittings of the dwelling, access to the internet), the household’s activity regarding growing 
plants and keeping animals, income of the household (main source of income and its level), 
assistance obtained and use of different external services.  
 
The personal questionnaire was addressed to all household members aged 15 and above. It 
consisted of 53 questions grouped in modules regarding different groups of enquired 
household members. Groups were defined by the type of economic activity. Persons that 
declared working in the week preceding the survey answered questions concerning the type 
of organisation they worked for, its ownership, size, sector, type of occupation, type of job, 
type of contract, time of work, income, second job. Persons that didn’t work in the week 
preceding the survey were asked standard questions allowing for the assessment of their 
activity (forms of looking for work, readiness to undertake a job for two weeks). All persons 
filling in the questionnaire were asked to answer questions concerning their education 
career (past and present), voluntary work and community service, assistance offered to 
persons from outside their household and some information on their health status (illness 
and disability). 
 
The third questionnaire was a time-use diary – a booklet concerning a list of all activities 
carried out during a 24-hour span (from 4 AM to 4 AM) divided into 10-minute intervals 
(144 intervals per day). The diary included information on the main and secondary activity 
during each span (parallel activity), persons accompanying a surveyed person during a 
given activity (four categories: alone, with children under 9 from a given household, with 
another person from a given household and with persons from outside the household) and 
location of a given activity (or transport mode in case of activity connected with moving). 
There was also some additional information concerning completing the diary (where it was 
completed, if it was a special or unusual day, if enquired persons were travelling during 
that day, where he/she was at the beginning of the record and at the end of the record). All 
activities were grouped in ten groups: physiological needs, professional work, education 
activity, household activities, voluntary work in organisations and beyond, social life and 
entertainment, sport and recreation activities, personal hobbies, using mass-media, time 
spent on moving and transportation. The instruction for enquirers listed 198 different 
activities. The time use diary was filled in twice: once on a week day (Monday-Friday) and 
once on a weekend day (Saturday or Sunday).  
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The survey on time-use offered a unique data source on the scale of unpaid family work, 
both related to housework and care work (for children and adults). As for the latter aspect 
it included the following information: 
 

 the number of minutes spent on childcare (with the possibility of determining the 
exact time of the day and the day of the week) as a primary and secondary activity 
(accompanying other activity); 

 the detailed characteristics of the type of child care activity including physical care 
and supervision of children, helping children with homework etc., reading, playing 
and speaking with children, going out with children and other child care activities; 

 the possibility of determining the participation of children in other activities 
(particularly of a housework nature), which allows for wide definition of child care 
used in advanced research on time allocation; 

 frequency and intensity of child care services received from other households; 
 frequency and intensity of child care services paid to other households (in detail for 

a day when a time-use diary is filled in and in general based on the personal 
questionnaire); 

 the number of minutes spent on care for adult member of the household and other 
adult persons; 

 the frequency and intensity of adult care services received from other households. 
 
Moreover all the above information may be determined with various cross-sections 
including personal characteristics (gender, age, education level, economic activity and its 
characteristics, marital status, health status etc.) and household characteristics (size, type, 
number of children, place of residence, region).  
 
One of the most important advantages of the dataset offered by the survey on time use is 
information on income – both personal (in the case of the working population) and 
household. Out of 10,256 households that were asked the question on its average income, 
6,468 answered the question directly, 1,325 indicated a range of income and 2,463 (24 per 
cent of the total number) refused to answer the question. Concerning personal income: out 
of 20,264 persons being enquired, 9,994 were found to be working (with 7,032 employees 
and 2,049 self-employed). As for net wage/income question in the group of employed: 4, 
617 persons indicated a precise sum, 950 persons – a range of earnings and 1,465 (21 per 
cent) persons refused to answer the question. In the group of the self-employed, 937 
persons indicated an exact amount, 181 persons - a range and 931 (45,4 per cent) persons 
refused to answer the question on income. The rate of refusals does not seem to differ from 
other similar surveys. It requires care in drawing conclusions on average income etc, but it 
is possible within the dataset. The sample is large enough to allow for the drawing of some 
conclusions on regional differences in family work. 
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