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Abstract: This paper analyses the age patterns of production, consumption and net transfers 
in the form of unpaid work by gender and over time. Using National Time Transfer Accounts 
methodology, we present the historical results for several European countries for the first 
time. The results show that the evolution of age patterns over time is different for men and 
women and is highly affected by different demographic trends, as well as by institutional 
background of countries. We discover that despite differences over time and across countries, 
two main characteristics of age patterns do not change: transfers of unpaid work still flow, 
first, from women to men and secondly, from working-age population mostly to children and 
to a lesser extent to the elderly.  
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INTRODUCTION 
 
Intergenerational solidarity among young, working-age and old population is present in all 
societies and is very pronounced in European countries (Lee & Mason, 2011; Istenič, Šeme, 
Hammer, Lotrič Dolinar, & Sambt, 2016). Market transfers represent only one aspect of it 
since much of intergenerational exchange takes place at home in the form of unpaid work. 
Unpaid work, such as cooking, cleaning, shopping, care, etc., represents an important part of 
all economic activities and greatly contributes to the well-being of society and its individuals 
(Stiglitz, Sen, & Fitoussi, 2007). Neglecting unpaid work would result in misleading 
inferences about the size and direction of flows between both genders and among different 
generations. While market transfers mainly flow from men to women due to higher 
participation rates of men in the labour market, the situation is just the opposite when 
considering unpaid work. Thus, a complete understanding of inter-age and inter-gender flows 
requires that both market and non-market activities are taken into account (Kluge, 2014; 
Zannella, 2015; Vargha, Gál, & Crosby-Nagy, 2015).  
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Despite its importance and size, unpaid work often remains an overlooked part of the 
economy. The System of National Accounts – which provides a base for the analysis of 
economic activities – captures unpaid work only in the form of satellite accounts (Ahmad & 
Koh, 2011). Including unpaid work in economic analyses is important to better understand the 
society in terms of individuals’ well-being. Furthermore, combining the two counterparts – 
paid and unpaid work – can help improve the effectiveness of public policies in the 
socio-economic area (Miranda, 2011). 
 
To gain a deeper insight into the patterns of unpaid work at different stages of a life time, an 
international team of researchers has recently developed a new system called the National 
Time Transfer Accounts (NTTA). Its main contribution is the introduction of the age 
dimension into the analysis of unpaid work.  
 
We use National Time Transfer Accounts methodology to estimate the age profiles of 
production, consumption and net transfers of unpaid work for several European countries 
(Denmark, Germany, Italy, the Netherlands, Spain and the UK), focusing especially on those 
with longer time series.5 The age profiles show how much unpaid work people produce, 
consume or transfer on average at each specific age. We present the full accounts of 
comparative historical NTTA results for the first time and analyse how different economic 
and demographic trends, such as the increase in female labour force participation and ageing 
of population, as well as different institutional backgrounds of countries have had different 
implications for time allocation decisions. We analyse not only the evolution of production 
patterns in the last decades, but also extend previous analyses with the evolution of patterns of 
consumption and net transfers. We examine trends over time as well as the differences across 
countries, presenting the results for each age group and both genders.  
 
The paper is structured as follows: introduction is followed by the second section about main 
trends in Europe that have had an effect on unpaid work in the last decades. In the third 
section we present the NTTA results and our findings. The fourth section concludes. 

TRENDS 
 
Demographic and economic changes in the last decades have had a profound impact on how 
people devote their time to different daily activities. Consequently, how much unpaid work 
people produce, consume and transfer changed not only on the individual level (for each age 
group), but also on the aggregate level. In this section we point out the main trends which 
have contributed to the changes in individuals’ time allocation decisions in Europe.  
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National Transfer Accounts for explaining and projecting trends in public finances), financed within the 7th 
Framework Programme. More information about the project can be found at http://www.agenta-
project.eu/en/index.htm 



Due to a changing family dynamics, the prevailing ‘male breadwinner – female caregiver’ 
household model had largely declined in most European countries by the end of the 20th 
century. Lack of family and social public policies had supported unequal burden of paid and 
unpaid work between men and women. In line with traditional view on gender ideology, men 
had been dominant in the labour market, while women had typically carried disproportionally 
higher burden of unpaid work. Their participation in labour market was far below nowadays 
levels (Haas, 2005). 
 
New household models – such as ‘one-and-a-half’ and ‘one-and-three-quarters’ models – 
have widely emerged because women started to participate in labour marker in larger 
numbers. Indeed, Eurostat data (Employment rates by gender and nationality, 2016) show that 
from 1993 onwards, employment rates of women have increased for all observed countries. 
The lowest increase of 2 percentage points occurred in Denmark (where female employment 
rates are one of the highest in Europe), while Spain and the Netherlands experienced the 
largest increase (21.9 and 17.3 percentage points, respectively).  
 
An increase in female employment rates can be attributed to implementation of numerous 
public policies and changing attitude toward women. Initiatives on gender equality, 
working-time regulations and public policies aimed at reconciling family and work life have 
widely emerged in the last decades (Pascall & Lewis, 2004). Flexible working arrangements, 
stronger social security systems, higher supply of childcare and elderly services, parental 
leaves, family and child allowances, etc. have given families more freedom to decide upon 
their participation in paid and unpaid work (Lewis, Knijn, Martin, & Ostner, 2008; Saraceno 
& Keck, 2008). 
 
Active participation of women in the labour market seems to have influenced couples’ 
decisions on the number of children. Fertility rates in Europe have declined and families have 
become smaller (Apps & Rees, 2005). Furthermore, couples have started to decide to have 
children later in life. The average age of women at first birth and at birth has increased in all 
the analysed European countries in the last decades (Mean age of women at childbirth by 
nationality, 2016). 
 
The implication of these trends has been a steady decline of women’s time dedicated to 
unpaid work (Kan, Sullivan, & Gershuny, 2011). Spending more time at work has limited the 
available time for other activities, including unpaid work. Additionally, it is probable that 
women have lowered their domestic standards due to tiredness after spending their time in 
paid employment. There have also been other factors which have contributed to the changing 
patterns of unpaid work (more efficient housework equipment emerged, more families could 
afford to outsource unpaid work activities due to higher disposable income, etc.) (Dex, 2009).   
  
As a consequence of women’s decision for paid employment and less time spent in unpaid 
work, an increasing need for men to take a more active role in unpaid work has emerged. This 
implies that the gender gap in production of unpaid work is becoming smaller over time (Kan 
et al., 2011).  
 



Most of previous research (Gimenez-Nadal & Sevilla, 2012; Kan et al., 2011; Saraceno & Keck, 
2008) in this field analyses the effect of these trends, but neglects the age dimension. A 
limited branch of research (Zagheni, Zannella, Movsesyan, & Wagner, 2015) includes the age 
dimension of historical estimates, but focuses only on evolution of production patterns. We 
keep the gender aspect over time and make one further step by exploring the historical 
changes not only of production patterns, but also of complete age patterns of consumption and 
net transfers in the form of unpaid work.  

DATA AND METHODOLOGY 
 
We used several datasets to compute the age- and gender-specific profiles of production, 
consumption and net transfers in the form of unpaid work. Our main data source of historical 
time-use data was Multinational Time Use Survey dataset (MTUS). It contains 
cross-nationally harmonized data on how people allocate their time in a day among different 
activities. Currently, MTUS collection includes nationally representative micro data from 
more than 20 – mainly European – countries (Fisher & Gershuny, 2016). Based on the MTUS 
database, we estimated production of unpaid work for the following countries and years: 
Denmark (1987, 2001), Germany (1992, 2001), Italy (1988, 2002), the Netherlands (1975, 
1980, 1985, 1990, 1995, 2000, 2005), Spain (2003, 2010) and the United Kingdom (1974, 
1983, 1987, 1995, 2001, 2005)6.  
 
Depending on which time period they cover, we used four additional datasets to estimate the 
age profiles of consumption and net transfers of unpaid work. We used the EU Statistics on 
Income and Living conditions (EU-SILC) or European Community Household Panel (ECHP) 
for more recent data and Integrated Public Use Microdata Series (IPUMS) or Labour Force 
Survey (LFS) for older data (from mid-1970s to around 1990).  
 
We followed NTTA methodology based on Donehower (2014a,b) and Vargha, Gál and 
Crosby-Nagy (2015). We applied additional methodological steps to account for the specifics 
of MTUS data. However, in this section we present only the general NTTA methodology, 
while a detailed description of specific methodological steps that we used for MTUS data is 
presented in the NTTA manual (Vargha, Šeme, Gál, Hammer, & Sambt, 2016). 
 
MTUS dataset contains harmonized data and includes variables (i.e. daily activities) that are 
defined identically in all time use surveys. Therefore, the first step was to identify daily 
activities of unpaid work based on the ‘third-person’ criterion (Reid, 1934): an activity is 
classified as unpaid work if a person can pay someone else to do the activity on his or her 
behalf (while still receiving the benefits of this activity). The next step was to estimate the age 
profiles of production. MTUS dataset contains information on time use, age and gender of all 
respondents which enabled us to calculate the average production of unpaid work for each age 
and gender directly from the MTUS micro data (following the standard NTTA assumption 
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availability, we could estimate the age profiles for these countries only for one year. Because the analysis of data 
over time is thus not possible, we decided not to present these results. 



that unpaid work equals 0 for those aged below 10). Additionally, we split total unpaid work 
into two parts: childcare and housework.7 
 
MTUS offers information only about producers of unpaid wok, but not about its consumers, 
the beneficiaries of household production. To estimate consumption by age and gender, we 
relied on several assumptions and allocated total household production of unpaid work among 
household members. By assumption, housework was allocated equally among all household 
members, while childcare was allocated only among children (those who are the beneficiaries 
of childcare services). If there were more children in one household, total household childcare 
production was not allocated equally among them, but rather in different shares based on 
equivalence scales for each country.  
 
One should note that consumption profiles were estimated from one of the four 
abovementioned surveys (EU-SILC, ECHP, IPUMS or LFS). This is due to the lack of data 
about all household members in MTUS database. Namely, MTUS provides data about gender 
and age of respondents, but does not contain this information about all household members. 
This poses a problem because we cannot calculate total household production nor allocate it 
among household members to estimate their consumption. To overcome this problem, we first 
imputed production averages (estimated from MTUS) to one of the four surveys based on 
three characteristics of individuals: their age, gender and household type8. Because these 
surveys provide data about all household members, we could then calculate total household 
production and allocate it among all household members to measure consumption by age and 
gender. 
 
The final step was to calculate the age profiles of net transfers as the difference between 
consumption and production at each age and for both genders. A person with positive net 
transfers experiences a lifecycle deficit (his consumption is higher than production, therefore 
he receives transfers of unpaid work), while negative net transfers denote a lifecycle surplus 
(a person’s production is higher than his consumption, therefore he gives transfers of unpaid 
work to others).  

RESULTS 
 
In the following section we present historical estimates of the age profiles of unpaid work.  
The observed time period is different for each country, depending on the availability of 
time-use data. Thus, when interpreting the results please keep in mind that for some countries 
the analysis over time is possible for a very long time period (for around 30 years in the case 

                                                            
7 Childcare consists of the following activities: physical or medical childcare; teaching, reading, talking to, 
playing with a child; help with homework; supervision; childcare related travel; other childcare. Housework 
contains all other activities of unpaid work that are not childcare, f.e. cooking, cleaning, other domestic work, pet 
care, adult care, voluntary work, gardening, domestic travel, etc. 
8 Household types were defined according to different combinations of the following characteristics: gender of 
individual, household size, number of children in the household and age of the youngest person in the household 
in which an individual lives. 



of the Netherlands and the UK), while the observed time period is very short for other 
countries (e.g. only 7 years for Spain).  
 

PRODUCTION 
 
Our NTTA results reveal that the changes in production patterns over time are substantially 
different for men and women. Primarily as a consequence of new job opportunities and 
flexible working arrangements, more women have started to participate in labour market. 
Consequently, women reduced the time spent on unpaid work over the last decades, as 
presented in Figure 1. Compared to the initial levels, production of unpaid work in the 
Netherlands and Italy dropped for almost all of the age groups.  
 

Figure 1: Production of unpaid work, women, the Netherlands (1975-2005) and Italy 
(1988-2002) 

 

Source: Multinational Time Use Study; Eurostat; Authors’ own calculations 

 
Specifically for the Netherlands, the fall was the largest during the peak at childbearing ages. 
Among all the analysed countries, Dutch women experienced one of the highest declines in 
production of unpaid work. These results are expected because the increase in female 
employment rate in the Netherlands had been one of the largest in Europe (from 51.9% in 
1993 to 69.2% in 2015) (Employment rates by gender and nationality, 2016). The Netherlands 
introduced many work, family and taxation policies (Pascall & Lewis, 2004) which resulted in 
large increase in female part-time work and consequently, a huge fall in unpaid work 
especially for working age women. 
 
A similar decreasing trend can also be found in other countries,9 however, the changes in 
production of unpaid work were differently pronounced across countries due to different 
institutional background. For example, the fall in unpaid work from the 1980s to the 2000s in 
Italy (Figure 1) was less pronounced than in the Netherlands because the state support for 
working mothers is lower. Additionally, role of religion, family-oriented views and traditional 
gender ideology are much more present in Italy than in most of other European countries. 

                                                            
9 The only exception is Denmark, where we see a different trend than in all the other countries: women do more 
unpaid work in 2001 than in the beginning of the observed time period, 1987.  



This implies strong division of labour where women are expected to be responsible for the 
majority of unpaid work (Anxo et al., 2007; Zannella, 2015; Vargha, Gál, & Crosby-Nagy, 
2015).  
 
As a counterbalance of women spending less time on unpaid work, our results confirm that 
men started spending more time on unpaid work activities. The trend was upwards over the 
observed time period, although not necessarily for all age groups in all analysed countries. It 
seems that in some of the countries, for example in the UK (Figure 2), upwards trend levelled 
off at the turn of the century. In Denmark (Figure 2), as well as in most of the analysed 
European countries, the increase was the most pronounced at ages when men usually become 
fathers, as well as in retirement years. This implies that men devote more time to childcare 
activities and are more active in production of unpaid work after retirement.  
 

Figure 2: Production of unpaid work, men, the UK (1974-2005) and Denmark (1987-2001) 

 

Source: Multinational Time Use Study; Eurostat; Authors’ own calculations 

 
NTTA results show gender convergence in production patterns over time. Because females 
produce less and men produce more in the form of unpaid work, the gap between male and 
female production is getting smaller over time. For example, in the UK gender differences for 
people from the age of 30 to 60 – when differences are the highest – varied on average from 3 
to 4 hours per day in 1974, and only from 1.5 to 3 hours per day in 2005.   
 
Another trend in production patterns arises due to changes in the timing of lifetime events. 
Lately, many industrialized countries have experienced a phenomenon of prolonged 
educational period, later entry into the labour market and consequently, decisions for delayed 
parenthood (Sobotka, 2010). Because production of unpaid work (especially in the form of 
childcare) is highly affected by the birth of children, the phenomenon of delayed parenthood 
is clearly visible in the age profiles. Over time, the age profiles of childcare production move 
to later ages and consequently, the age profiles of total production also move in the same 
direction.  
 
In Figure 3, the shift to later ages is presented for the Netherlands. In the observed time 
period, the peak in childcare production moved to the right for both men (for around 7 years) 
and women (for around 9 years), which is in line with the increasing average age of Dutch 



women at childbirth (Mean age of women at childbirth by nationality, 2016). However, this 
does not hold for all the analysed countries. Usually, the shift is more pronounced for women 
and less pronounced (or not visible at all) for men. Furthermore, although men contribute 
more of their time to childcare, childcare remains highly gender-segregated. In all the 
analysed countries, women still spend around 2-3 times more time taking care of their 
children than men.  

Figure 3: Childcare production, men and women, the Netherlands (1975-2005)  

 

Source: Multinational Time Use Study; Eurostat; Authors’ own calculations 

 

CONSUMPTION 
 
Household members are not only producers, but also consumers of unpaid work. Figure 4 
shows male and female age profiles of consumption in the form of unpaid work for Spain and 
the UK. In contrast to production, consumption is very similar between genders: the 
differences arise only due to different household structure. Furthermore, consumption age 
patterns do not show a lot of variability across countries and over time. In all observed 
countries, the shape of the age profile of consumption did not change significantly over time: 
consumption remained the highest at young ages (mainly due to childcare) and the lowest 
from around 20s to 50s when people usually become parents and a large part of their 
produced unpaid work is consumed by their children rather than by themselves.   
 
The most important change of consumption age patterns is noticeable for children. Namely, 
consumption at young ages is increasing over time. This increase is not characteristic only for 
the youngest children (newborns), but for all children below the age of 18. These results show 
that over time, per capita human capital investment in children is increasing because parents 
invest more and more of their time into their children and their development. Greater 
consumption of children over time is found in all analysed countries, although the 
Netherlands and the UK experienced a stagnation of this trend after the turn of the century.  
 
In contrast, changes in consumption patterns are not clearly visible for the working-age and 
elderly population. In general, consumption at working ages is rather constant over time, with 



only small changes over the years. Figure 4 illustrates this for the UK: although small changes 
in consumption of unpaid work for the working-age population occurred between different 
years, the overall change was rather negligible. The same is true for other observed countries.  
 

Figure 4: Consumption of unpaid work, men and women, Spain (2003-2010) and the UK 
(1974-2005) 

 

Source: Multinational Time Use Study; Eurostat; EU Statistics on Income and Living Conditions; European 
Community Household Panel; Integrated Public Use Microdata Series; Labour Force Survey; Authors’ own 

calculations 

 
Historical estimates of consumption for the UK also reveal that at old ages, the trend was 
upwards most of the observed time period, but it became negative after year 2001. However, 
this trend is specific for the UK because historical changes of consumption patterns at old 
ages are different across countries. We discover that the main factor which drives 
consumption changes of the elderly in each country is the change in production levels. If the 
elderly stay active in retirement and dedicate some of their extra free time to unpaid work (i.e. 
they produce more), then they can also consume more at these ages.  

 

NET TRANSFERS 
 
Net transfers represent the difference between consumption and production at each age. As 
such, many trends that can be observed for production and consumption are also seen in the 
age profiles of net transfers. Typically, net transfers are positive for young and elderly people 
who are not able to support their total consumption only with their production. On the 



contrary, working-age people usually produce more unpaid work than they consume and are 
able to transfer a part of their produced unpaid work to others, mainly to their children. Their 
net transfers are typically positive. 
 
Because production of children equals 0 (for children below the age of 10) or is very low, the 
age patterns of net transfers for children closely follow the age patterns of consumption. In all 
analysed European countries, consumption of children is increasing over time, but their 
production is rather constant. Therefore, children receive an increasing amount of transfers 
over time to be able to cover their consumption needs. Figure 5 shows this trend for the 
Netherlands.   
 

Figure 5: Net transfers of unpaid work, men and women, the Netherlands (1975-2005) 

 

Source: Multinational Time Use Study; Eurostat; EU Statistics on Income and Living Conditions; European 
Community Household Panel; Labour Force Survey; Authors’ own calculations 

 
In the parenthood years, Dutch men transfer more and women transfer less in the form of 
unpaid work than in the beginning of the observed time period. The gap in the amount of 
unpaid work that men and women transfer to others is getting smaller over time. This is in 
line with the gender convergence in production levels. Another production trend is reflected 
in the age profiles of net transfers: the negative peak of net transfers for both genders shifts to 
the right because of the decisions for delayed parenthood. These patterns of net transfers are 
not common only in the Netherlands, but also in others European countries.  
 
Changes in net transfers at old ages are differently pronounced across countries. In general, 
the transferred amount of unpaid work had slightly lowered in the observed time period or 
hadn’t significantly changed for women. In contrast, elderly men are usually net receivers of 
transfers, but they had become less dependent on transfers in the last decades. This could be – 
among other factors – the consequence of developing public facilities for the elderly.  
 
Italy stands out as the country where men remain net receivers of transfers even in their 
parenthood years when people usually become net givers. However, Figure 6 reveals that their 
dependency on transfers from others is lower than in the past. Italy is also specific because 
women – despite their declining production over time – still transfer much more unpaid work 
compared to other European countries, especially at old ages. The amount of transferred 



unpaid work at elderly ages is most likely higher due to traditional gender ideology and the 
level of government support that the elderly receive. We would expect familial transfers to be 
higher in countries where government support is weak and facilities for the elderly are in a 
limited supply. This is indeed the case in Italy where families are the ones primarily 
responsible for their elderly relatives by law and tradition (Bettio & Verashchagina, 2012). A 
similar level of transferred unpaid work is observed in Spain, but is much lower in other 
analysed countries.  
 
Despite the differences among countries, two main characteristics of the age patterns of net 
transfers do not change over time: transfers of unpaid work still flow, first, from women to 
men and secondly, from working-age population mostly to children and to a lesser extent to 
the elderly. While children are becoming more dependent on non-monetary transfers in the 
form of unpaid work, the opposite is true for the elderly population in most of the analysed 
countries.  
 

Figure 6: Net transfers of unpaid work, men and women, Italy (1988-2002) 

 

Source: Multinational Time Use Study; Eurostat; EU Statistics on Income and Living Conditions; European 
Community Household Panel; Labour Force Survey; Authors’ own calculations 

CONCLUSIONS 
 
Decisions on how people allocate their time among different daily activities, especially paid 
and unpaid work, differ greatly between genders and across age. In order to completely 
understand production and consumption patterns at different stages of a life, both paid and 
unpaid work should be taken into account. We use time-use data to gain an important insight 
on how different factors, such as age, gender and time, influence the decisions for an often 
overlooked part of the economy – unpaid work. Our aim was to focus on the age patterns of 
unpaid work by using NTTA methodology. The analysis included the age and gender aspect 
and extended previous research by analysing changes in the age patterns of production, 
consumption and net transfers in the form of unpaid work over time.  
 
In the last half of the century, differences in production of unpaid work between both genders 
have become smaller. Women have started to participate in labour market in larger numbers 



and consequently lowered the amount of time spent on unpaid work. Thus, a need for men to 
take over some of the burden of unpaid work has appeared. In general, men in all analysed 
countries have started to dedicate more of their time to unpaid work. Another trend in 
production patterns is the shift of the first peak to later ages which implies that postponing the 
birth of children is a common phenomenon in European countries. The shift is more 
pronounced for women than men.   
 
Consumption age patterns are very similar across countries and between genders. Historical 
NTTA estimates show that consumption patterns do not change significantly over time. The 
largest change is visible for children because their consumption has increased over time. This 
implies that parental investment in children’s human capital is growing over time because 
parents tend to invest more of their time into children than they used to.  
 
As the difference between consumption and production at each age, net transfers arise to fill 
this gap. Historical evolution of net transfers shows that due to increasing consumption, net 
transfers at young ages have also increased in the past decades. We discover that at 
parenthood ages, women transfer less and men transfer more of their produced unpaid work 
than they used to. The negative peak of the age profiles shifts to later ages due to decisions for 
delayed parenthood. Furthermore, the elderly have become less dependent on net transfers – 
especially men who are usually net receivers at these ages, while women are usually net 
givers (but changes in net transfers are much lower for women than men).  
 
Although the amount of transferred unpaid work has changed in the past decades, their 
direction remains the same: first, net transfers between genders flow from women to men, 
which is the opposite than in the market economy. Secondly, transfers mainly flow from the 
working-age people to their children (who are becoming more dependent on transfers of 
unpaid work over time), as well as to the elderly (who are becoming less dependent). 
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