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GDP and the Value of Family Caretaking: How Much Does Europe Care?
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This study estimates the size and value of unpaid family caretaking activities at a European level. While at a country level several studies are available, a comprehensive evaluation for Europe as a whole was missing so far, mainly due to data limitations. This paper fills this gap using a method that merges the information of an EU household survey (EU-SILC) with a time use survey (HETUS). Monetary values of unpaid family domestic work and unpaid family childcare work are obtained applying both the opportunity cost and the market replacement approaches. For Europe as a whole, the total value of these activities ranges between 17 per cent and 31.6 per cent of the EU GDP, depending on the applied methodology. The national values of these activities are discussed and an interpretation of the country and gender differentials in family caretaking costs is given in terms of differences in culture, economic development and welfare state.

I. Introduction

Unpaid family caretaking encompasses domestic work and care provided by members of a household to other members. This work is similar to that supplied in paid domestic and care occupations, such as those related to the provision of domestic services, childcare, nursing, and care of the elderly, which often are among the lowest paid occupations in the labour market. The majority of unpaid family workers are women, and the recipients of domestic and care services are other members of the household, in particular children, the elderly, and disabled members. Many individuals spend a relevant share of their time in performing these activities, sometimes for their own choice, some other because they cannot afford to buy similar services in the market, or because these services are rationed or not adequately provided by the State. Hence, it is important to have a quantitative representation of the time spent in family caretaking relative to all other activities performed in a society, and to attribute monetary values to them.

The main purpose of this paper is to devise an estimation method yielding a monetary value of unpaid family work in the EU suitable for comparisons with the value of work performed in market activities. The results are then used for addressing the policy question whether the best strategy for supplying family services is through the market, or through the State, or through the family itself by means of an adequate public support, or through an optimal mixture of all these policies.

In fact, in a cost-benefit analysis, the value of unpaid family care may be viewed as a cost not only for the family, but also for the society, when household members performing unpaid work could generate, with the same amount of work, a higher value added in the market. In this case, State intervention with public services or subsidies might be more efficient. For example, the finding that the opportunity cost of family care is higher than its market value -obtained multiplying the market price of care activities by the time spent in performing them -might indicate that the public provision of care services is rationed and that a larger share of them 2 F o r P e e r R e v i e w should be provided by the State. With sufficiently detailed data, estimates of the value of specific family based care activities that could be in part either subsidized or supplied by the State at possibly lower costs for the society may be derived.

As for the role of gender and culture in the distribution of these activities within the society, knowing the value of unpaid family caretaking is particularly important to understand the real contribution of women to the national product and the dimension of gender gaps, since this type of work is still predominantly provided by women. These issues are explicitly discussed, although the labour market implications behind them, that would also involve an examination of participation rates, are not the main focus of the analysis.

While at a country level several studies on the distribution of time among all types of activities are available, only a few try to assess the value of unpaid family caretaking. The evaluation of unpaid family work, in fact, requires detailed information on the use of time and on the value of market work which is used to impute a value to household work. Any research on this topic faces two problems: i) such information, when available, is normally contained in different surveys for different years, and ii) it is often difficult to compare it across countries. As to the latter, recently EUROSTAT has made an important effort for harmonizing time use surveys (the Harmonised European Time Use Survey, HETUS) and income surveys (the European Survey of Income and Living Conditions, EU-SILC).

This paper addresses for the first time the issue of measurement of unpaid family caretaking at the EU level, exploiting these harmonised data to combine the information on time use with the information on the values of hours of work in different occupations in the market (wages). The focus is on two components of unpaid family caretaking work, namely, unpaid family domestic work (UFDW), which encompasses household production activities not involving personal caring of other household members, and unpaid family childcare work (UFCW), which encompasses activities related to personal care of children. Family care of the elderly is left out of the analysis because of the lack of harmonised data on this aspect. The analysis yields several results. First, it allows estimating the overall value of unpaid household work at the EU level and for each EU member state, so that its importance relatively to the GDP can be appreciated. Second, it allows estimating the cost for the society in terms of the difference between the opportunity cost and the market value of unpaid work. Third, it allows investigating the gender differences in the size and value of this work both at the EU and national levels. Fourth, it allows to group countries in clusters that show a similar attitude towards the role of domestic production of goods and services for people's well being and to interpret the observed differences between countries in terms of cultural traditions, economic development and welfare state regimes.

The paper is organized as follows. Section II reviews the literature on unpaid family caretaking activities and on the related policies in Europe. Section III describes the data, the matching of HETUS and EU-SILC and deals with the estimation of the hourly wages used to compute the values of UFDW and UFCW. Section IV presents the results for the EU as a whole, a comparative analysis of the of the values of UFDW and UFCW in each country, a comparative analysis of the differences between the opportunity and market replacement costs, and offers some interpretations. Section V concludes.

II. Family caretaking and related policies in Europe

Several strands of research on unpaid household work relate to its integration in the national accounts and to its connection with labour market participation and gender differentials. As a result, following the contribution of many scholars 1 started with the pioneering works of Margaret [START_REF] Reid | Combining marriage and children with paid work: Changes across cohorts in Italy and Great Britain[END_REF] and [START_REF] Becker | A theory of allocation of time[END_REF], unpaid domestic A great deal of concordant evidence is available on the relationship between domestic, family care and market work. [START_REF] Davis | Cross-national variations in the division of household labor[END_REF] and [START_REF] Breen | The persistence of the gendered division of domestic labour[END_REF], using data for several European and non-European countries, find significant national differences in the division of domestic work. In nations where women are more employed in the market, their partners are more likely to perform at least half of the household work. [START_REF] Voicu | Engendered housework. A crosseuropean analysis[END_REF], [START_REF] Anxo | Time Allocation between Work and Family over the Life-Cycle: A Comparative Gender Analysis of Italy, France, Sweden and the United States[END_REF] and Solera (2008) find various patterns across Europe: in the Nordic countries, couples spend a relatively restricted amount of time on housework, sharing it quite equally; in the Southern countries 3 , as well as in Ireland and the United Kingdom 4 , women daily spend plenty of time on domestic chores, while men tend to avoid such activities; in most of the ex-communist countries, both spouses spend many hours, daily, on housework; in Western-Central Europe, the daily housework load is higher than in Scandinavia but lower than in the Eastern and Southern countries. Overall, it seems that the division of domestic labour does not change much over time.

There are several models of caretaking in Europe. As far as family childcare is concerned, its negative nexus with female participation in the labour market is documented at all level of analysis. [START_REF] Powell | Part-time versus full-time work and child care costs: evidence for married mothers[END_REF][START_REF] Del Boca | An Empirical Analysis of the Effects of Social Policies on Fertility, Labour Market Participation and Earnings of European Women, in Social Policies, Labour Markets and Motherhood: a Comparative Analysis of European Countries[END_REF] and [START_REF] Lewis | Patterns of paid and unpaid work in Western Europe: gender, commodification, preferences and the implications for policy[END_REF], for example, exploring the impact of social policies and labour market characteristics on women's decisions regarding work and childbearing, find that a non-negligible portion of the differences in participation across European countries can be attributed to institutions such as formal childcare, parental leave arrangements, family allowances, and part-time opportunities. A common finding 2 In the national economic accounts, the economic activities are categorized as (i) System of National Accounts (SNA) production activities; (ii) non-SNA production activities (food preparation, childcare, adult care, making and care of textiles, upkeep of dwelling and surroundings, repairs and maintenance of dwelling and of household equipment, household management and shopping, gardening and pet care) and unpaid work for the community; (iii) non-economic activities, sometimes called personal activities (physiological and recreational activities and self-education). 3 See also [START_REF] Iazaro | Paid employment and unpaid caring work in Spain[END_REF] for an analysis of unpaid caring work in Spain, and [START_REF] Alesina | L'Italia Fatta in Casa. Indagine sulla vera ricchezza degli italiani[END_REF] for Italy. 4 See [START_REF] Prodromos-Ioannis | Estimating women's time use: based on British survey evidence from 1986-1987[END_REF] for an analysis on the use of time of British women. is that there is very little evidence of convergence towards a dual, full-time worker model of the family outside the Nordic countries, although the balance between the hours which men and women spend in paid work is becoming less unequal.

In fact, countries vary enormously in terms of the composition of the policy packages adopted. The structure of formal and informal arrangements depends on policy choices regarding the public and private provision of childcare services, parental leaves and family allowances. A few European countries -mainly Nordic -have formulated a social right to formal childcare services (see [START_REF] Egge | The provision of childcare services: A comparative review of 30 European countries[END_REF]. In Denmark, for example, all municipalities have to guarantee childcare until the child is 6 month old 5 . The same applies to Finland, where this entitlement complements the home care allowance system, which enables the parent to stay at home to care for his/her child with full job security until the child is 3 years old. Also in Sweden, the number of places available for pre-school children meets demand. In Belgium, France and Slovenia the level of provision is also relatively high, with policy focusing on full coverage. The United Kingdom, the Netherlands and Germany are clearly moving towards a more complete coverage of childcare services. The level of provision is also increasing in Luxembourg, Portugal, Italy and Spain, although at a somewhat more moderate pace. In other countries developments are extremely limited. This seems to be the case in Cyprus, Estonia, Ireland, Latvia and Malta. Finally, there is a group of countries that experienced a clear downward tendency with regard to childcare facilities during the 1990s, partly because of a lack of financial means (Hungary, Slovakia, the Czech Republic, Lithuania, Poland, Bulgaria and Romania).

As for leave facilities and family allowances, France provides an example of the complex trade-offs within family policy. French families are entitled to parental leave of 36 months (including maternity leave). This leave period is paid at a rate of approximately 500 Euros per month for a second or subsequent child. More than half of the families, however, make use of childcare facilities after the end of 5 Since 2006 all municipalities had to offer a childcare guarantee untill the child is 6 month old.

In fact in Denmark there is a tendency to see childcare as much as an offer to the children in their development as democratic citizens, as an offer to the parents to have their children cared for while they are working. After the new regulation on parental allowances the demand for formal childcare has increased noticeably after one year of parental leave, as mothers return earlier to employment.

III. Empirical strategy

This section presents the empirical strategy applied to the two harmonized data sets matched for the analysis. This strategy involves some imputations and the choice of market values to be attributed to hours of caretaking work in line with the criteria derived from the accounting literature just reviewed.

Data and definitions

The problem of evaluating UFDW and UFCW is in large part a problem of missing Bulgaria (2001[START_REF] Holloway | Household satellite account (experimental) methodology[END_REF]), Estonia (1999[START_REF] Trewin | Unpaid work and the Australian economy[END_REF]), Finland (1999[START_REF] Trewin | Unpaid work and the Australian economy[END_REF], France (1998[START_REF] Swiebel | Unpaid work and policy-making: Towards a broader perspective of work and employment[END_REF]), Germany (2001[START_REF] Holloway | Household satellite account (experimental) methodology[END_REF]), Italy (2002[START_REF]Household Production and Consumption Proposal for a Methodology of Household Satellite Accounts[END_REF]), Latvia (2003), Lithuania (2003), Norway (2000-2001), Poland (2003-2004), Slovenia (2000-2001), Spain (2002[START_REF]Household Production and Consumption Proposal for a Methodology of Household Satellite Accounts[END_REF]), Sweden (2000-2001), the United Kingdom (2000Kingdom ( -2001)). 
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The imputation of time-use shares to non-HETUS countries (step iii above) may seem rather arduous. Europe is composed by heterogeneous countries and trying to impute time use to a person using data from different countries is indeed a relevant approximation. However, there are several factors that act in favour of the proposed methodology. First, the aim of the analysis is to find aggregate European and national amounts, not to conduct a microeconometric evaluation on the determinants of time use. If the imputation is good on average, this is sufficient to guarantee that the results are meaningful. Second, it should be noted that even though it is true that in Europe each country has its own peculiar characteristics, the observed variability in the shares of time spent in domestic and childcare activities is much smaller than, for example, the variability observed for earnings. Third, the imputation is conducted using as dependent variables several indicators of family composition, housing characteristics, household wealth and welfare state provision, ensuring that households in similar conditions have similar time-use values. Fourth, the choice of imputing the shares rather than time use values further reduces the magnitude of the imputation error because the time use values are recovered using non-labour time information, which is available for all individuals in all EU-SILC countries. This also allows capturing country specific fixed effects. Considering these points, it follows that the error due to the imputation can be reasonably assumed to be small, at least for an analysis conducted at the aggregate level.

Resuming, the evaluation strategy consists in assigning to each person observed 

Estimating wages

As already mentioned, the values of UFDW and UFCW are derived applying three methods: the opportunity cost (OC), the generalist market replacement (GMR)

and the specialist market replacement (SMR).

Opportunity Cost. The OC approach relies on the assumption that each hour devoted to domestic or caring activities could be productively employed in the labour market. As a consequence, hours should be evaluated at the hourly wage the individuals would earn if they had spent this time in the labour market. This implicitly defines the set of individuals that should be taken into account, namely, potential workers (the unemployed persons and housewives in the present case) and actual workers. Instead, unpaid family work performed by people who are not even potentially part of the labour force and receive a compensation for their time -like pensioners or some categories of disabled people who receive pensions, transfers or subsidies -is not taken into account within this approach.

The evaluation of UFDW and UFCW for actual workers presents no particular difficulties, since wages are observed in the data. However, some difficulties arise because of the incomplete harmonization of income data between countries. Some countries record only gross yearly wages, others only net wages, and some others both of them. Gross wages are chosen whenever available and net wages as a proxy for gross wages when net wages are not available. This could lead to underestimating the values of UFDW and UFCW for these countries, but taking into account that the differential is usually around 30 per cent and that these countries are only four (Greece, Italy, Latvia and Portugal), the overall effect on the European values should be small. The wage estimation for potential workers is conducted using a Heckman

Selection model [START_REF] Heckman | Sample selection bias as a specification error[END_REF], separately for men and women to account for the different behaviour implied by the different role in the society. These estimates are used to predict wages of potential workers, to be employed for the computation of the OC value. Wages used with the OC are reported in Table 1. More details about the estimation of potential wages can be found in the Appendix.

Generalist Market Replacement. The GMR approach aims at assigning a generalist domestic/care 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 like in the OC case, but also retired people. The upper age limit of 65 is therefore relaxed to 74. The second is that a wage is exogenously assigned independently of the specific characteristics of households and individuals. When the GMR is applies to the enlarged population (EGMR), its value is expected to be larger than that computed using the OC12 .

As for the wage of a generalist domestic worker, the chosen strategy is to compute a country median wage 

Advantages and disadvantages of each method

Each method of evaluation has advantages and shortcomings which have been extensively discussed in the literature (see [START_REF] Jackson | The valuation of unpaid work at statistics Canada[END_REF][START_REF] Landefeld | Accounting for Nonmarket Household Production Within a National Accounts Framework[END_REF]UN, 2000;[START_REF] Abraham | Beyond the Market. Designing Nonmarket Accounts for the United States[END_REF]. Several authors have pointed out that the problem with the opportunity cost method is that it yields different values for similar household tasks depending on who performed the task. Although this is a real problem when national accounting is the purpose of the analysis (EUROSTAT, 2003), this criticism may not apply here, since this method is used for another purpose, namely drawing some conclusions in the cost-benefit analysis 16 . A more general drawback of this method is that it is based on the standard microeconomic model of labour supply whereby people are assumed to choose freely the number of their working hours, an assumption that does not seem realistic given the constraints faced by individuals in the labour market.

The replacement cost approach -both generalist and specialist -using market wage rates to value unpaid family activities does not suffer from the previous problems, making this method more appropriate for accounting purposes. However, also this market approach may be problematic, especially in its specialist variant. The major problem with this variant is that the working conditions and productivity of the specialized worker may be significantly different from those of the unpaid household worker. This usually leads to an overestimation of the value of unpaid household 16 A similar example of the use of OC for this purpose is provided in [START_REF] Davis | The time cost of food at home: general and food stamp participant profiles[END_REF], who study the consequences on obesity of the increase in the opportunity cost of time of food preparation at home. work, but, in the present analysis, the aim of the use of SMR is somewhat broader, consisting in the derivation of an indicative range of variation for this value. The idea is to show that, whatever the methodology applied, be it overestimating or underestimating it, the value of family care work represents a substantial share of the national product.

IV. Results

The use of time by European households

The the amount of total work, both domestic and for the market, is in general higher for women (460 minutes per day versus 424 minutes per day of men).

Another piece of evidence on the burden of domestic tasks for women's employment can be drawn from EU-SILC. Family caretaking -housework, looking after children or other persons -seems to be the major reason for working less than 30 hours per week and, in the EU, up to 96.8 per cent of individuals that work less than 30 hours because of domestic activities are women. the OC approach, since the hourly wage of a domestic worker is smaller than the average imputed opportunity cost (see Tables 2 and3). The values estimated with the EGMR approach are 3021 and 390 billion Euros. They sum up to 3411 billion Euros, which represents 29.6 per cent of the EU GDP.

The possible sources of underestimation of these values can be adjusted in two ways. On one side, the ESMR can be applied, imputing a specialized wage to each different activity of childcare17 . On the other side, the OC could be integrated to take into account the amount of time that children spend in outsourced childcare, namely, the value of childcare time provided for free by friends or relatives. Table 4 shows that in the first case, the value of UFCW computed with the ESMR approach is 623 billion Euros, which is 60 per cent larger than that computed with EGMR and represents 5.4 per cent of the European GDP. The estimated value of outsourced childcare, instead, amounts to 68 billion Euros, yielding the OC value of unpaid family childcare work of 538 billion Euros (4.7 per cent of the EU GDP).

As for the use of these findings in a cost-benefit analysis, the difference between the OC and the GMR value of family caretaking activities, that is 9 and 1.6 percentage points in terms of overall EU GDP for UFDW and UFCW respectively, might be symptomatic of a possible waste of resources for the society as a whole. In other words, it might turn out to be more convenient subsidizing or providing public services for certain types of household activities in order to allow a more efficient allocation of the labour force. The disaggregation by country presented in the next Section gives some additional insight into this topic. However, a thorough analysis These are huge figures that, nonetheless, are expected to be so for two reasons:

(i) the time devoted to domestic and childcare activities is on average similar to the time spent in the labour market (see Table 2), and (ii) the time devoted to these activities is evaluated at market wages. These two conditions imply that the value of UFDW plus UFCW in terms of percentage of GDP should be expected to be similar to that of labour income.

Unpaid Family Domestic Work and Unpaid Family Childcare Work in the European

Countries

This section presents the results concerning the values of UFDW and UFCW for each country. It is important to keep in mind that these values highly depend on the national labour market features and wage levels, which are accounted for in the following analysis. For clarity of exposition, the focus is only on the values estimated with the EGMR for UFDW and the ESMR for UFCW.

Looking at the differences among Member States ( In this kind of analysis, gender differences play a crucial role. As an example 20 , Figure 4 graphs the same relationship for UFDW provided by men. The emblematic cases of Italy and Spain are evident. In these countries, men dedicate by far the smallest amounts of time to UFDW. Overall, a somewhat positive relationship between wages and time devoted to domestic work is found. This could be explained if higher wages reflected higher productivity or education. In the first case a higher productivity may leave more non-labour time to help in domestic activities. In the second case, higher education may imply a deeper social conscience that pushes males to help more in the house.

Turning now to the potential use of these results in cost-benefit analyses, the expected evidence is that where public care services and allowances are more developed, the loss in Value Added attributable to an inefficient allocation of the labour force should be lower. Table 7 presents the difference between the OC and the GMR 19 Under this respect, a more detailed analysis accounting for Esping Andersen's classification of welfare state regimes could lead to interesting results [START_REF] Esping-Andersen | The Three Worlds of Welfare Capitalism[END_REF]). 20 It would be possible to produce several other analyses using data from Table 6. These are left out of the paper for the sake of brevity and may be object of a future work. suffer from the lowest losses, but, unexpectedly, also Spain and Slovakia; the highest losses are instead to be found in the Baltic and ex-communist countries, but, unexpectedly, also in Germany, UK, Ireland and Luxembourg. However, the amount of UFDW is influenced by public policies more indirectly than the amount of UFCW.

In fact, the country ranking in this latter case is somewhat easier to reconcile to the mapping of childcare policies in Europe sketched in Section II. The lowest losses are again found in the Nordic countries, Belgium and France, and also Germany ranks below the EU average. However, Spain ranks better than Germany, and Slovenia better than Germany and the Netherlands. The highest losses due to UFCW are to be found in the Baltic and ex-communist countries as before, but also, and again unexpectedly, in the UK, Ireland and Luxembourg, that rank after Poland. The case of Germany is emblematic: it is the country with one of the highest values of family caretaking over GDP, with one of the highest percentage of part-time women who would desire to work more in the market if they had less domestic tasks and with one of the highest opportunity costs. This happens notwithstanding the relatively high standard of family policies in this country.

V. Summary and Conclusions

To our knowledge, this research provides for the first time estimates of the value of unpaid family caretaking activities in the EU based on matched harmonized data drawn from EU-SILC ad HETUS. Both the opportunity cost and market replacement approaches are implemented and used to estimate the total time input cost for unpaid family domestic work and unpaid family childcare work.

21 Italy, Portugal, Latvia and Greece had to be excluded from this comparison because of the use of net wages instead of gross wages, like in the rest of countries. and cultural traditions, along with the amount of public services provided by the state, seem to be a more important factor. Second, the higher the average wage of a country, the more time is devoted to childcare, probably because childcare is considered a valuable activity, similarly to leisure time. This positive relationship is not found for a group of countries which belong to continental welfare state regimes, in which the childcare services provided by the state are widespread and the culture of female labour force participation has a long tradition.

Finally, the difference between the opportunity cost and market replacement input costs for UFDW and UFCW is interpreted as an indicator of the loss in value added due to the misallocation of the labour force. The overall EU amount of this loss is 10.6 percentage points in GDP terms and its distribution among the EU countries crucially depends on national variables such as the wage level, the 23 Step 1) is trivial in its realization, since it only consists of calculating non-market work time for each individual by means of substracting work time from total available time, but allows to maintain a large part of individual heterogeneity that otherwise would be lost in the imputation of time use amounts. In fact, at step 2) it is not possible to apply statistical imputation techniques, since the microeconomic HETUS dataset is not available unless agreements with each single country is reached. The result of an imputation using just a relatively simple multy-entry table with average values for some categories of population would be that of a huge loss of individual heterogeneity. Instead, taking advantage of non-market work time defined at step 1), it is possible to impute time use shares, rather than time amounts. If shares are imputed, time amounts can be easily derived by multiplying the imputed share by non-market work time (which is present in EU-SILC for each individual), thus recovering at least part of this lost heterogeneity.

Step 3) presents a further difficulty: the possible loss of country-specific heterogeneity. Assuming that individual heterogeneity is preserved trough the use of the non-market work time variable, it is not possible to exclude that individuals that live in those countries for which time-use information is not available have a systematically different family caretaking behaviour. There are no easy solutions to this issue but, taking into account that the observed between countries variability of time use shares is very small and assuming that this systematically different behaviour is determined by the living conditions of the individuals, it is possible to partially recover also this type of heterogeneity. For this reason the imputation of time use shares to non-HETUS countries is conducted using more variables than lifecycle (see Table 3). The idea is that countries in which families live with similar life standards could show a similar behaviour in terms of UFDW and UFCW time. 

B. Estimation of potential wages

In order to estimate the values of UPDW and UFCW with the cost opportunity approach it is necessary to estimate hourly wages for potential workers. To predict these potential wages, a Heckman Correction model, which allows to correct for selection bias, is used. Following the two-steps procedure, at the first stage the probability of being employed is estimated according to P rob(D = 1|Z) = Φ(Zγ), where D indicates employment (D = 1 if the respondent is employed and D = 0 otherwise), Z is a vector of explanatory variables, is a vector of unknown parameters, and Φ is the 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.

Then, at the sencond stage, the following wage equation is estimated:

w * = X β + ρσ u λ(Zγ),
where ρ is the correlation between unobserved determinants of propensity to work and unobserved determinants of wage offers u, σ u is the standard deviation of u and λ is the inverse Mills ratio evaluated at Zγ. γ is replaced with probit estimates from the first stage, constructing the λ term, and including it as an additional explanatory variable in linear regression estimation of the wage equation. Since σ u > 0, the coefficient on λ can only be zero if ρ = 0, so testing the null that the coefficient on λ is zero is equivalent to testing for sample selectivity.

In the present work, two separate wage equations for men and women are estimated. 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 to avoid negative predicted wages by construction.

The explanatory variables used are: country and region of residence, birth outside the EU, level of education, health status, age, family size, marital status, presence The variables that are more likely to explain participation (Z) are usually different from those which are likely to explain the wage level (X), this is taken into account as reported in Tables 5 and6 respectively.

The estimates for men include 101918 observations, of which 6934 censored. The sample selection Wald test (ρ = 0) reports a χ 2 (1) 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 2 (1) value of 7.92, with a p-value of 0.0049. Hence, for both men and women sample selection is confirmed.

While the distribution of predicted wages closely follows that of observed wages for men, except for a slight shift toward smaller values which is expected1 , for women the difference in the mean value is smaller, but variability is reduced because of the large number of imputed values (Figure 1). This is due to the structure the sample of potential workers which includes people fulfilling domestic tasks (mostly women) usually considered as non-active population, beside the fact that they may not be actually searching for a job. According to the above definitions and objectives of this study, more than 23 millions of women are potential workers, versus almost 73 millions of female workers. As for males, there are just 7 millions of male potential workers versus over 83 millions of actual workers.

Tables with descriptive statistics of the variables used and the estimated regression coefficients are available upon request. 

  have been integrated into System of National Accounts with the so called Satellite Accounts 2 .

  in EU-SILC an imputed amount of time dedicated to UFDW and UFCW derived from HETUS. In what follows, indicators of the values of UFDW and UFCW based on the opportunity cost approach[START_REF] Gronau | The intrafamily allocation of time: The value of the housewives' time[END_REF] and on the market replacement approach (Goldschmidt-Clermont and Pagnossin-Aligisakis, 1999) are presented. It is to be noted that different estimated values can be obtained according to the technique used for evaluation. The results deriving from each technique provide a range within which it is reasonable to place the "true" values of UFDW and UFCW.

For

  potential workers two further problems arise: the identification of individuals pertaining to this category and the estimation of the potential wage to be attributed to each potential worker. Potential workers are defined as all non-working individ-20 11 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 Europe, while workers for which a salary is actually observed are 158 millions.

  distribution of time across different activities gives a first general picture of the daily share of time spent in domestic and childcare work. Data drawn from HETUS shows that in the EU market work and domestic work amount daily to around 200 minutes each per person on average, while leisure takes the largest share in the distribution of time reaching a mean value of 321 minutes per day (see Table2).European women spend 257 minutes of their daily time in domestic work, whereas men 147 minutes. On average, including non-working days and inactive people, market work occupies less than three hours per day of women's time, while men work four hours and a half per day. Childcare, compared to total domestic work, is a much smaller share, especially the part carried out by fathers (13 versus 33 minutes of mothers). Childcare takes such small values both because the average values comprise households without children and because only primary activities are included in the analysis.From this description, family caretaking seems to remain a woman's responsibility, following the traditional division of activities within the household. Thus, European women are characterized by a heavier load of domestic and childcare work, even if there are differences in relation to household income, household size and level of education. These figures confirm the evidence on gender gaps, with men working more for the market and engaging less in domestic tasks in all countries.

  The main task of the paper is to devise a methodology to impute monetary values to unpaid family domestic work (UFDW) and to unpaid family childcare work (UFCW) in the EU. The analysis is conducted for all the EU25 countries (except Malta, whose data were not available), with the objective of giving some indications about the weight that unpaid family caretaking has in the EU and in each European economy. The results show that the comprehensive value of unpaid family caretaking (UFDW plus UFCW) ranges between a minimum of 17 per cent and a maximum of 31.6 per cent of the EU GDP. Unpaid family childcare work alone ranges from a minimum of 2.5 per cent to a maximum of 5.4 per cent of European GDP, depending on the applied methodology. The paper also discusses the values of UFDW and UFCW at a country level, pointing out the contribution that unpaid family caretaking work would provide to each economy if included in the national accounts. This contribution varies from 10.4 per cent of GDP in Latvia to 40.3 per cent of GDP in Denmark. The crosscountry analysis of UFDW and UFCW by their time and wage components reveals two important facts. First,economic development (in terms of wage levels) is not sufficient to reduce the amount of time devoted to unpaid family domestic work,

Figure

  Figure 1. Member States contribution to UFCW in Europe, 2006

  The last step is trivial, and consists of multiplying imputed time use shares by the individual amount of non-market work time and thus recover individual amounts of time spent in UFDW and UFCW. The European average amounts of time spent in domestic work, childcare, leisure and other activities before and after imputation are reported in

3

  Page different age categories, presence of parents living in the household, ownership of assets (such as cars or personal computers), some indicators of economic difficulty (such as arrears on mortgage or rent payments, arrears on utility bills), dwelling characteristics, living in rural or urban areas, paying a mortgage.

  maternity leave. In the absence of a sufficient number of childcare facilities, many of these families have to resort to solutions implying family care. In Germany, a new parental allowance act came into force in January 2007 whereby parents have the right to parental leave for a maximum of 3 years, the parental allowance is 67 per cent of the previous gross earnings for the parent on leave and is paid for 12 months.

	Submitted Manuscript
	F o
	r
	P
	e e r
	R e v i e w

6 Page 8 of 51 Editorial Office, Dept of Economics, Warwick University, Coventry CV4 7AL, UK

Page 9 of 51 Editorial Office, Dept of Economics, Warwick University, Coventry CV4 7AL, UK Submitted Manuscript

  For this reason whenever a figure or a table is based on HETUS, the reference year is not reported. See http://www.tus.scb.se.

	collection of harmonized time use surveys, it provides exactly the information which
	is missing in EU-SILC.
	The EU-SILC variable that can be exploited to indirectly estimate the value of
	unpaid family work is weekly hours of market work. Non-market work time can
	be obtained subtracting market work time from daily total time. Clearly, this is
	not sufficient to determine the time spent in unpaid domestic or childcare work,
	since it includes also time spent in sleeping and leisure, which is usually much larger
	than time spent in domestic activities 7 . A value of unpaid family caretaking work
	estimated using non-market work time only would largely overestimate its true value,
	whatever criterion is chosen. Hence, to avoid these overestimation issues, time-use
	data from HETUS are combined with EU-SILC micro data for 2006. In the present F o case, the only chance to perform a matching of time use information into EU-SILC
	r was to generate a table of average time spent into daily activities by the individuals
	P over some characteristics available in the web application of HETUS that were found
	to be the most useful to explain data variability 8 . e e r The strategy adopted to maintain the highest degree of individual detail in the
	data was the following: i) Use market work time information present in EU-SILC (MW EU R i e non-market work time (NMW EU i ) for each person i in the sample ) to compute v i NMW EU i = T EU i -MW EU i , e w where T EU i is total time available for each person i in EU-SILC;
	ii) Calculate from HETUS -by country (g), gender (j) and a variable called
	lifecycle (k), which combines age with the family status of the individual -the
	7 According to HETUS data, the individual average time of market work and domestic work
	amount to around 200 minutes per day each (see Table 2), leisure amounts to 321 minutes per
	day and other activities, which include sleeping, amount to more than 700 minutes per day.
	8 The choice of the technique to be applied is often related to the kind of information that is
	matched, but in the present case there was not a real option of choice. In fact, direct access
	to HETUS micro data was not allowed. The reason is that HETUS is a harmonized collection
	of independent national time-use surveys, and to have access to the whole dataset, single
	agreements with each statistical institute involved would have been needed. The only viable
	solution was to use the on-line application that can generate personalised tables of average
	times devoted to a broad range of activities.
	7 8
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	average shares (ω) of non-market work time spent in domestic work (D HET U S ),
	childcare work (C HET U S ) 9 , leisure (L HET U S ) and other activities (O HET U S ):
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  13 , hence maintaining the country heterogeneity naturally observed in the data. On the other hand, to avoid possible interpretation difficoulties caused by the fact that the gender pay gap may differ substantially between countries, the median wages are not computed by gender. The wage of generalist domestic worker is assumed to be the ISCO-88 code 91 occupation (sales and services elementary occupations), which includes, among other similar workers, the category "Domestic and related helpers, cleaners and launderers". Table1resumes the values (in Euros per hour) of the generalist domestic worker wage for each country.median country wage of a personal care worker (ISCO-88 code 51). EU-SILC has a detailed section on hours of childcare spent by children in different types of formal and informal care. Therefore, it is possible to isolate the hours of childcare spent by each child with relatives or friends living outside the household. These hours are most likely supplied by grandparents. Table6shows the country average time spent in outsourced childcare.

	Submitted Manuscript
	Specialist Market Replacement. The detailed information about time use cate-
	gories present in HETUS allows assigning a specific wage to each activity related to
	childcare 14 . HETUS collects information on the following childcare activities: phys-
	F o ical care, supervision of child; teaching, reading, talking with child; transporting a F o
	r r
	P P
	e e r e e r
	R e v i e w R e v i e w
	14 For UFDW, HETUS detailed information is also available (like 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.

child. EU-SILC collects information on three analogous categories of childcare activities according to the ISCO-88 codes of the occupational classification. The codes used are 51 -personal and protective service workers -for physical care, supervision of a child; 23 -teaching professionals -for teaching, reading, talking with a child 15 ; 83 -drivers and mobile plant operators -for transporting a child. The specialists wages used in each country are shown in Table

1

.

Again, the use of the enlarged population base (ESMR) leads to larger expected values with respect to the OC approach.

Outsourced Childcare. Finally, another component has to be taken into account for the evaluation of unpaid family childcare work, namely, childcare outsourced to other family members who provide it for free. The evaluation of outsourced childcare is performed using the EU-SILC information on time spent by children in childcare provided by grandparents and other household members and multiplying it by the 15 Since code 23 includes university professors, code 33 (teaching assistant professionals) could have been chosen, in order to avoid overestimating the average parental teaching ability. However, code 33 has too few observations in the EU-SILC survey (for instance Finland only have 6 observations, Greece 10), thus it would produce unreliable results.

13
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  Table 3 shows the percentage of women working less than 30 hours per week over total female employment and their distribution by reasons of this choice. In general, part-time female workers (working less than 30 hours per week) are unevenly distributed across the European countries. The countries with the highest percentages of female part-time workers are the Netherlands and Germany. A large part of these women would prefer to work more if they did not have to accomplish with domestic tasks (47 per cent and 35 per cent respectively). Similar figures are observed for Ireland, Spain, Cyprus, The Values of Unpaid Family Domestic Work and Unpaid Family Childcare Work in the EU This section presents the values of UFDW and UFCW estimated with the OC and the MR approaches, both generalist and specialist, for Europe as a whole. Table 4 With the OC approach, the values of UFDW and UFCW are 2655 and 470 billion Euros respectively, summing up to 3125 billion Euros for the whole European family caretaking activities. This value corresponds to 27.1 per cent of the 2006 EU GDP (11543 billion Euros -Source: Eurostat 2006). On the other hand, the values estimated with the GMR on the same reference population as OC drop to 1611 and 285 billion Euros for UFDW and UFCW respectively, smaller than those found with
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Luxembourg, Austria and the UK, but with lower rates of part-time. Where a smaller share of part-time work is observed, lower percentages of women working less than 30 hours per week because of domestic work are also observed (as in the case of Italy, Greece, Poland and Portugal) and this might be interpreted as a signal that, where part-time work is less accessible, women that have an excessive burden of domestic tasks do not participate at all. Unfortunately EU SILC does not ask housewives the reasons for not working, so it is not possible to answer precisely this question.

summarises the estimated values of unpaid domestic work, unpaid family childcare work and outsourced childcare at the EU level. 16 Page 18 of 51 Editorial Office, Dept of Economics, Warwick University, Coventry CV4 7AL, UK

Page 19 of 51 Editorial

  of which workers and which activities drive this result would require more detailed analysis of wages and of the use of time by type of activity which is beyond the scope and possibilities of the present work.The different underlying assumptions and techniques used to produce the values of Table4imply that the smaller and larger values can be reasonably interpreted
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	as bounds. The smaller value (lower bound) is calculated using the most restrictive
	conditions and assumptions, that is taking into account only the active population
	and housewives and evaluating domestic activities at the wage of an unskilled do-
	mestic 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 specialized workers. For the lower bound (GMR), the values of UFDW and F o UFCW sum up to 17.0 per cent of the EU GDP. For the upper bound (ESMR), this
	r value rises to 31.6 per cent of the EU GDP.
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Table 5

 5 have the highest values for UFDW in percentage of GDP. On the contrary, the smallest values are recorded for Luxembourg, Estonia and the Czech Republic. In absolute terms, the main contributions to the value of European UFDW are given by the largest countries, such as Germany, France, the United Kingdom and Italy, characterised by relatively high wages and large populations. UFCW values are rather close in all countries -at least in GDP percentage terms -showing a smaller variability with respect to the estimates of UFDW. As shown in Figure 1, few countries contribute in absolute terms to the most part of the European value of UFCW. The main contribution is given by the "old" Member States, while in percentage of GDP Poland has the largest value in the EU, together with Germany, Cyprus, the United Kingdom and the Netherlands. The smallest values of family childcare are in the Baltic States and the Czech Republic.acterized by medium wages and medium time devoted to UFCW. A fourth group composed by Austria, Belgium, Denmark, Finland, Germany, Luxembourg and the Netherlands, is characterized by high wages and small amounts of time devoted to UFCW. Finally, Poland seems to be an outlier, with low wages and a very large amount of time devoted to UFCW. As a result, the grouping of countries is slightly more complex than in the case of UFDW. The first and fourth group show similar childcare attitudes, but the fourth group is economically better off. The third group has higher wages and dedicates more time to children with respect to the first group. In turn, the second group shows higher wages and more childcare time than the third. This seems to suggest a positive relation between economic development and time spent with children, with the exception of a group mostly composed by relatively high wage countries that dedicate less time to UFCW, possibly because of a welfare system in which childcare services provided by the state are widespread 19 .
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In order to deepen the comparative analysis and to understand why these differences among countries emerge, it is useful to look at how the monetary values UFDW and UFCW are composed. The underlying relation which determines the country values can be decomposed as country population times the average time devoted to unpaid activities times the value of this time. Given that the size of the country population can be considered a purely exogenous factor (at least in the short term), the focus on the relation between unpaid work time and its value allows to identify groups of homogeneous countries with similar characteristics. The choice of focusing on these aspects is motivated by the fact that time spent in domestic activities can be associated to cultural traditions and to the provision of public services by the state 18 , while the average wage can be used as a rough proxy of the level 18 This is a very broad approximation, though, and a more precise indicator of the provision of services by the state should be used to avoid uncertainty about what are the real factors influencing the time devoted to unpaid activities. This, however, is beyond the scope of the article and could be an issue to investigate in future work. 19 Page 21 of 51 Editorial Office, Dept of Economics, Warwick University, Coventry CV4 7AL, UK is composed by Estonia, Lithuania, Poland and Slovenia. Comparing the first two groups, group one and two display similar amounts of time dedicated to domestic work, while wages are much higher in the second group. This evidence shows that the per-capita value of UFDW is higher in the second group of nations because of higher wages. On the other hand, group three has similar wages as the first group, but more time is devoted to domestic work, possibly because the organization of households follows more traditional rules and structures. Here, the appearance that economic development reduces the time spent in domestic activities because people can afford to buy these services in the market may be misleading: a rather large group of countries with high wages spends the same amount of time in domestic work as the group with low wages. Traditions seem to be more important than economic development in the choice of providing UFDW. United Kingdom, is characterized by high wages and large amounts of time devoted to UFCW. A third group, composed by Cyprus, France, Italy and Spain, is char-20 Page 22 of 51 Editorial Office, Dept of Economics, Warwick University, Coventry CV4 7AL, UK
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  value of family caretaking activities by country 21 . The table ranks the countries from the lowest loss (the lowest per cent difference OC-GMR) to the highest. The cost of UFDW and UFCW in terms of loss of VA (in per cent) is quite relevant in the majority of countries. As for UFDW the Nordic countries, Belgium and France appear to
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  amount of time dedicated to these activities, the population performing them and national economic policies. The country comparison yields the general impression that this loss is lower in countries that have dedicated more resources to implement family policies. However, under this respect, the usual clustering of countries is not completely applicable, and further research regarding this issue would help to better understand this evidence.
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Table 1 . Wages used in OC, GMR and SMR (Euro/h, 2006. Source EU- SILC)

 1 

	Country	OC		GMR		SMR	
	code	Men Women	Domestic	Physical	Teaching Transport
				worker	care		
	BE	19.61 18.27	12.6	14.9	20.1	15.6
	CZ	3.94	3.1	1.9	2.3	4.1	2.9
	DK	24.56 22.71	18.5	19.1	25.9	20.7
	DE	18.79 15.47	9.2	12.4	26.6	14.2
	EE	3.71	2.8	1.4	1.7	3.2	2.6
	IE	20.49	17.8	10.2	12.8	35.0	14.2
	EL*	7.99	7.05	4.7	6.0	13.9	7.0
	ES	10.71	9.31	6.5	7.5	17.2	8.4
	FR	15.19	13.9	9.4	10.6	17.7	10.9
	IT*	10.44 10.01	7.5	8.1	16.4	9.0
	CY	11.56	8.88	4.6	7.7	19.0	9.0
	LV*	2.03	1.55	0.7	1.0	2.2	1.4
	LT	2.64	2.39	1.2	1.5	3.4	1.8
	LU	26.59 22.55	10.0	12.5	37.2	14.4
	HU	3.48	3.13	1.9	2.2	4.1	2.5
	NL	22.76	17.7	12.2	14.4	23.8	16.3
	AT	17.17 13.99	9.7	12.6	22.3	13.6
	PL	3.48	3.33	1.8	1.9	5.6	2.5
	PT*	5.66	5.08	3.2	3.4	11.6	3.9
	SI	8.07	7.76	4.5	5.3	11.9	5.5
	SK	2.59	2.19	1.5	1.6	2.6	2.1
	FI	18.62 15.94	11.1	12.4	19.6	13.0
	SE	17.61 14.98	10.8	12.7	14.8	13.7
	UK	20.48 16.72	9.9	11.3	21.7	13.4

Table 2 . Average minutes per day spent in different categories of time use in the EU (males and females aged 20-74. Source: HETUS)

 2 

		Males Females All
	Market work	270	170	218
	Domestic work	141	257	202
	Childcare work	13	33	23
	Leisure	344	298	321
	Other activities	673	382	376

Editorial Office, Dept of Economics, Warwick University, Coventry CV4 7AL, UK

Table 3 . Women working part-time and their distribution by reasons for working part-time ( % , 2006. Source: EU-SILC).

 3 
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		Working less than 30 hours Reasons for working less than 30 hours
	Country	over total employed	Family caretaking	Other
	BE	14.2	29.9	70.1
	CZ	2.7	25.2	74.8
	DK	10.8	11.9	88.1
	DE	22.3	35.3	64.7
	EE	3.9	19.4	80.6
	IE	12.4	45.1	54.9
	EL	4.9	12.0	88.0
	ES	6.5	34.9	65.1
	FR	12.1	29.0	71.0
	IT	5.9	19.9	80.1
	CY	3.9	37.6	62.4
	LV	3.4	22.3	77.7
	LT	2.7	11.1	88.9
	LU	12.8	55.0	45.0
	HU	3.2	21.8	78.2
	NL	25.8	47.4	52.6
	AT	12.0	63.4	36.6
	PL	4.1	12.0	88.0
	PT	5.0	20.1	79.9
	SI	1.4	*	*
	SK	2.6	*	*
	FI	6.7	4.6	95.4
	SE	14.8	9.9	90.1
	UK	16.2	46.2	53.8
	EU	11.9	33.9	66.1
			30	
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Table 4 . Values of UFDW and UFCW in the EU, including childcare outsourced to friends or relatives (billions of Euros, % of GDP in paren- theses, 2006)

 4 

	Approach	UFDW	UFCW	Outsourced	Total
				childcare	
	Opportunity Cost	2655 (23.0)	470 (4.1)	68 (0.6)	3193 (27.7)
	Generalist Market	1611 (14.0)	285 (2.5)	68 (0.6)	1964 (17.0)
	Replacement*				
	Enlarged Generalist	3021 (26.2)	390 (3.4)	-( -)	3411 (29.6)
	Market				
	Replacement**				
	Enlarged Specialist	3021 (26.2)	623 (5.4)	-( -)	3644 (31.6)
	Market				
	Replacement**				
	* Value computed using the same population base as the OC, i.e. employed people and
	potential workers (all non-working individuals who have no health limitation, are not in
	education and self-report as being unemployed or fulfilling domestic tasks) aged 20-65.
	** Value computed using as population base the same definition above enlarged to
	include people aged up to 74 (pensioners)			

Table 5 . GDP, UFDW and UFCW in the EU Member States by gender (billion Euros and % of country GDP, 2006)

 5 Values of UFDW and UFCW for these counties are computed on net wages.

												Page
				UFDW, EGMR			UFCW, ESMR		Total
	Country	GDP	Male Fem. Tot. % GDP	Male Fem. Tot. % GDP	Val. % GDP
	BE	318.2	41.1 68.5 109.6	34.4	4.9	11.4 16.2	5.1	125.8	39.5
	CZ	113.4	7.5	8.8	16.3	14.4	1.3	1.6	2.9	2.6	19.3	17.0
	DK	218.3	37.3 40.0 77.3	35.4	4.8	5.8	10.5	4.8	87.9	40.3
	DE	2321.5	256.6 453.9 710.5	30.6	46.3 104.7 151.0	6.5	861.6	37.1
	EE	13.1	0.6	1.2	1.7	13.3	0.1	0.2	0.3	2.4	2.1	15.8
	IE	177.2	14.0 15.9 30.0	16.9	4.0	5.5	9.5	5.3	39.5	22.3
	EL*	213.2	18.9 22.3 41.3	19.4	3.9	4.7	8.6	4.0	49.9	23.4
	ES	982.3	60.1 172.9 232.9	23.7	18.0 35.8 53.9	5.5	286.8	29.2
	FR	1807.5	156.9 292.8 449.7	24.9	22.9 56.9 79.8	4.4	529.5	29.3
	IT*	1480.0	95.3 299.7 395.0	26.7	26.3 52.4 78.7	5.3	473.7	32.0
	CY	14.7	1.2	1.4	2.6	17.7	0.4	0.5	0.9	6.4	3.5	24.0
	LV*	16.1	0.4	0.9	1.3	8.4	0.1	0.2	0.3	1.9	1.7	10.4
	LT	24.0	1.1	2.5	3.6	15.0	0.2	0.5	0.7	2.8	4.3	18.0
	LU	33.9	1.7	1.9	3.5	10.4	0.4	0.5	1.0	2.9	4.5	13.4
	HU	90.0	6.9	8.3	15.2	16.9	1.3	1.6	2.9	3.2	18.1	20.2
	NL	539.9	76.4 83.9 160.2	29.7	13.6 16.7 30.3	5.6	190.7	35.3
	AT	257.3	30.2 33.7 64.0	24.9	5.6	6.9	12.5	4.9	76.6	29.8
	PL	272.1	21.7 39.7 61.4	22.6	6.8	14.0 20.8	7.6	82.2	30.2
	PT*	155.5	12.6 14.2 26.8	17.2	3.2	3.7	6.9	4.4	33.8	21.7
	SI	31.0	3.3	5.7	9.0	29.2	0.5	1.2	1.7	5.5	10.8	34.9
	SK	44.6	2.9	3.6	6.5	14.5	0.5	0.6	1.1	2.6	7.6	17.1
	FI	167.0	17.4 26.7 44.1	26.4	2.4	4.9	7.3	4.4	51.6	30.9
	SE	313.5	30.8 42.1 73.0	23.3	5.5	9.0	14.5	4.6	87.4	27.9
	UK	1939.0	179.4 305.6 485.0	25.0	33.4 77.2 110.6	5.7	595.6	30.7

*

34 of 51 Editorial Office, Dept of Economics, Warwick University, Coventry CV4 7AL, UK

  

	Submitted Manuscript
	F o
	r
	P
	e e r
	R e v i e w

Table 6 . Average (imputed) minutes per day spent in UFDW and UFCW by country and gender

 6 

	Page 35 of 51		Submitted Manuscript			
			UFDW		UFCW		Outsourced
	Country	Male Female All	Male Female All	childcare
	BE	149	245	197	13	32	22	2.1
	CZ	175	195	185	19	23	21	0.1
	DK	180	192	187	20	24	22	3.4
	DE	161	254	208	14	32	23	3.4
	EE	162	272	217	12	37	24	7.6
	IE	168	186	178	24	33	29	3.5
	FR	139	246	193	14	37	25	9.4
	EL	170	194	182	18	22	20	2.4
	FI	143	219	181	15	31	23	4.7
	IT	100	307	204	17	38	27	3.4
	CY	164	181	173	23	27	25	0.1
	LV	127	238	183	9	34	22	2.6
	LT	144	270	207	11	30	21	7.2
	LU	170	191	181	22	27	24	3.7
	HU	184	199	192	21	24	23	2.1
	NL	182	200	191	22	28	25	6.5
	AT	177	192	185	20	24	22	2.8
	PL	153	266	210	21	49	35	5.1
	PT	178	190	184	23	25	24	7.4
	SI	164	282	224	14	35	24	0.6
	SK	176	193	185	23	24	23	0.2
	ES	96	275	186	18	41	29	3
	SE	157	209	184	22	36	29	3.7
	UK	148	244	196	18	43	30	4.2
					33			
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Table 7 . Comparison of OC and GMR by country in 2006 (% of country GDP)

 7 Note: Greece, Italy, Latvia, and Portugal are excluded because computed on net wages.

		UFDW				UFCW	
	Country	OC GMR % Diff.	Country	OC GMR % Diff.
	DK	25.7 19.8	29.9	DK	3.9	2.9	34.2
	ES	19.4 12.9	50.3	SE	3.6	2.5	42.9
	SE	19.4 12.9	50.7	BE	4.0	2.6	50.6
	BE	28.4 18.8	51.0	FR	3.7	2.4	55.6
	FR	20.8 13.5	53.9	FI	3.2	2.0	57.1
	FI	20.7 13.4	54.9	AT	3.6	2.3	57.8
	AT	21.9 13.5	62.2	ES	4.0	2.5	59.0
	SK	12.2	7.4	63.6	SK	2.0	1.3	62.4
	NL	26.7 15.6	71.2	SI	3.3	2.0	68.5
	MEAN EU 20.9 12.0	73.2	DE	4.2	2.5	69.7
	SI	23.5 13.1	79.0	NL	4.9	2.9	70.7
	HU	15.1	8.3	80.8	MEAN EU 3.5	2.1	72.3
	DE	28.6 15.8	81.0	HU	2.7	1.5	78.7
	UK	25.9 14.3	81.4	CZ	2.3	1.2	85.4
	CZ	13.5	7.4	82.2	PL	4.2	2.3	87.5
	IE	19.7 10.4	90.0	IE	3.8	2.0	89.8
	PL	21.0 10.8	94.5	UK	5.4	2.9	90.0
	LT	17.0	8.1	110.5	LT	1.9	1.0	101.6
	EE	17.9	8.0	124.5	CY	4.3	1.9	119.6
	CY	23.8 10.5	126.2	EE	2.7	1.2	128.7
	LU	16.2	6.4	152.2	LU	2.8	1.2	137.8
				34				
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  only available time use information, hence, is represented by an on-line application that allows to construct personalized tables of time use categories. In particular, the non-market work time use categories are aggregated according to Table1while the variables used to account for individual characteristics are gender and lifecycle, a synthetic variable that takes the values reported in Table2.
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Table 4 . Observed and imputed time use categories (minutes per day)

 4 

	Time use	Observed Imputed
	activities		
	Domestic	200.7	198.1
	work		
	Childcare	25.9	26.0
	Leisure	323.4	322.2
	Other	714.4	714.4
	activities		
	Childcare		
	activities		
	Physical Care	13.74	13.73
	Teaching	8.11	8.52
	Transporting	3.97	4.34
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Table 5 . Variables of the selection equation (Z)
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Table 7 . Observed and imputed wages by country and gender (Euro/h, 2006. Source EU-SILC)

 7 

			Submitted Manuscript			
		Men	Women			Men	Women
	Country	Obs. Imp. Obs. Imp. Country	Obs. Imp. Obs. Imp.
	code				code			
	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 11 Page 51 of 51 Editorial Office, Dept of Economics, Warwick University, Coventry CV4 7AL, UK

Figure 1. Observed and imputed potential wages for men and women (Values estimated on EU-SILC 2006, logs of Euros/h)
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Domestic work and childcare work are the only two family caretaking activities that are accounted for in this analysis, since the HETUS source does not allow distinguishing care of the elderly from other activities.

10 More details about this step are presented in the Appendix.

This lower bound is chosen for consistency with HETUS tables, which include people aged 20-74.

In the literature concerning the comparison between the two approaches, the OC value of unpaid work is usually larger than the MR value because the average market wage 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 this work is, for comparative purposes, of the same size. On the other hand, with EGMR the value of unpaid work supplied by retirees is also taken into account.

We could have chosen the average wage, but as the distribution of wages is skewed toward high salaries, the average wage is always higher that the median wage, implying a possible overestimation of the values of UFDW and UFCW.

The wage of a professional childcare worker is usually higher than that of a domestic worker, allowing to evaluate more accurately the value of UFCW.

In general, smaller values of wages are expected for non-workers due to the selection bias. People who are out of the labour market are indeed less productive, on average, with respect to actual workers, leading to lower predicted wages for the unemployed.
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