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Abstract

This paper examines the estimates of the financial incentives to retire, corrected by the value of domestic work. This is accomplished by documenting the time use in unpaid household work in a set of European countries. An economic value is assigned to this time, and used in calculating the replacement rate and the option value for retirement. It is shown that the inclusion of domestic work in incentive calculations makes retiring more attractive, and that the results of the calculations correlate with actual retirement ages in Europe. Replacement rates are close to or greater than 100% when domestic work is accounted for. A 30 percent decrease in full replacement rate induces an increase in employment rate in 55-64 years of age by 10 percent. For men, the increase in domestic work after withdrawal from the labour market is larger in relative terms (doubles on average), and the effect of accounting for domestic work on the financial incentive to retire is greater for them. This can be explained by the gender specialisation of work and women’s continuity of lifetime patterns: Men supply more paid work before retirement while women specialise in domestic work. After retirement, women’s time use changes by less than men’s. New pension systems with an emphasis on pension accruals designed to facilitate longer working lives fail when replacement rates amended with the value of domestic work stay at this high level creating direct negative substitution effect on the demand for leisure. This is especially true for men given the inflexibility in paid working times. 
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1 Introduction
In most countries, the life expectancy of workers is increasing. By the year 2050, demographic projections suggest that Europeans will live at least four to five years longer than in 2000 (European Commission 2002). Increases in life expectancy raise the value of lifetime benefits from social security plans because they collected for more years. Moreover, Europeans retire earlier than inhabitants in other developed countries. Less than 40% of the male workers in the age group 55–64 are still in working life in European Union member countries (European Commission 2002). Table 1 includes estimates of the average ages of withdrawal from the labour force (Scherer, 2002). With a few exceptions they are well below the pensionable ages. 

Table 1. Average ages of withdrawal from the labour force in 1994-1999


[image: image1.wmf]Men

Women

Belgium*

59.0

58.9

Denmark

62.4

61.5

Finland

59.8

60.0

France

59.3

58.4

Germany **

60.5

59.8

Italy

59.3

58.4

Netherlands **

61.6

60.1

Norway

64.2

64.7

Portugal

65.3

66.5

Spain

61.1

61.1

Sweden

63.3

61.8

United Kingdom

62.0

61.2

United States

65.1

64.2

* 1971-1976

** 1993-1998


A natural policy response to the social security financing problems that arise because people are living longer and retire too early is a change in public policy aiming at the raising of the retirement age. In fact, the European Community member states are committed to raising the retirement age (European Commission 2002). Financial incentives are a central tool. This is crucial because the baby-boom generation has more wealth than the former generations, which may itself raise demand for early retirement (OECD 2000). The baby-boom generation may also have different preferences for leisure: work life is no longer considered as a value in itself or as a necessary constituent of active ageing. In Finland those who choose voluntary early retirement generally enjoy financial, mental and physical wellbeing (Gould and Saurama 2003, 30). Gustman and Steinmeier (2002) estimate with US data that about two-fifths of those workers retiring at age 62 would not postpone their retirement to age 64 even if that were the pensionable age.

This study values the non-work time by the amount of domestic work. It is shown that domestic work substantially increases after early retirement. Hence, time previously allocated to paid work is used in other economically beneficial purposes, and this should be accounted for in calculating the financial incentives to retire. Two measures of the financial incentive to retire are presented in this paper. The replacement rate (RR) expresses in percentage terms an individual’s net pension income out of his net income from work. RR is corrected for the value of domestic work by accounting for the difference in its supply between employment and retirement. The option value calculations, comparable to those in Stock and Wise (1990) and more recently in Gruber and Wise (1997), take into account both the annual pension accrual and the expected length of lifetime when these benefits are received. This approach is important, as lifting the pensionable and actual retirement age could even be done by raising the level of benefits received for postponed retirement, while lifetime benefits would be reduced due to the shorter time spent in retirement. In this work, the value of domestic work is also included in the option values. Traditional figures for RR are shown to be well below those inclusive of the value of domestic work, which are close to 100% in most of the seven countries considered: Belgium, Denmark, Finland, Germany, the Netherlands, Portugal and the United Kingdom. 

Section 2 considers the theoretical background. Section 3 shows the data, methods and time use at age 45-64. Section 4 examines the main results and Section 5 concludes the paper.

2 Theoretical background

2.1 Time Use and Option Values for Retirement

Gary S. Becker first presented an economic theory of the allocation of time (1965). It treats households as active producers of non-marketable commodities like different leisure activities and household services. It is assumed that the decision on the combination of market and non-market goods to be consumed lays the framework for time allocation between work, leisure and home production. It is assumed here that household goods cannot be traded for market goods. Consumption decisions are constrained by the time needed in the various consumption activities as well as by the consumers’ money income. We present both year-to-year accrual rates of pension wealth and the incentives to stop working this year relative to retiring at some future optimal age. In many pension schemes, and also in Finland, the accrual rate is much higher in the final years before the legal retirement age. It is thus not only relevant to consider whether to retire this or next year, but also to consider postponing retirement until some future year to benefit from the enhanced accruals.  

Let T= the expected age of death at age i, 
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= the current period, 
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 = the period of retirement, 
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= the discount factor (set at 0.03), 
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 = the level of pension available at age i when retiring at age a, depending on wages, 
[image: image7.wmf]k

 = the relative utility of the pension benefits to the wages. In time use let h= the hours of leisure, d= the hours of domestic work and x= the quantity of goods consumed (
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 when retired). The time endowment is 1, so labour supply 
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 in each period is assumed strictly positive but below 1. The lifetime utility function 
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 at time t can be expressed as follows:
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where 
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 is periodic-specific utility when continuing to work and   
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 is the periodic utility after retirement. Consider first the time use and particularly the optimal leisure decision 
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 at some particular period taking all the variables in other periods, including the retirement decision 
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 and pension wealth 
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The allocation of time between market work, leisure and domestic work are determined from the equilibrium condition (2) and budget constraint 
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Slutsky equation gives the substitution and income effects as 
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is the non-positive substitution effect in the compensated demand for leisure  
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 with u showing the level of utility. Adding to this 
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. Assuming homothetic preferences 
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 the relation between the demand for leisure and wages can be written after some manipulation as (see appendix A for details)
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where 
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In (6) 
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is the elasticity of substitution between leisure and goods along an indifference curve holding domestic work as fixed and 
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 is the equivalent for home good consumption. The derivation uses Hicks proof that for a two-argument (i.e. holding the other decision variable as fixed) constant-returns-to-scale function the elasticity of substitution between consumption and leisure may be written in the simplified form 
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Consider the wage effect as a decrease in replacement rate and the wealth effect as an effect of additional pension wealth (after adjusting for the new future consumption path). It is plausible that the wealth effect 
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 increases the demand for leisure, 
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. This depends on the relative substitution elasticities of leisure and household production 
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. Conservative assumption is that leisure is a more clear substitute for work, while paid work and household work time behave more as complements, 
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. It is seen that time use for household work strengthens the income effect. This also depends on the marginal utility and the amount of domestic work and consumption (the latter depending on 
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The total effect of a higher wage on leisure is ambiguous, since the positive income effect 
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<0 work in opposite directions. It is clear that these incentives may also change over time. The importance of domestic work or its complementarity to paid work may grow over time raising the relative value of the income effect. Consider next various time use patterns in this simple framework. 

Specialisation of work 
Becker (1981) proposes a theory of division of labour based on comparative advantage to explain why men ‘specialise’ in paid work and women in unpaid work. Becker’s notion is based on the idea of partnership and concentrates on the quantities of ‘total work’, while other time, including leisure, is used for maintaining capital necessary in market and home work including leisure. Men have comparative advantages in market work (a higher wage level in l.h.s of 6) and/or hours spent in domestic work are more valuable for women (
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higher for women). Low substitution elasticity 
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 or its low value relative to that of household work 
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may still explain why leisure decision is relatively fixed. 

Bittman and Wajcman (1999) indeed argue that specialisation can be justified if the leisure time activities are more or less the same for each spouse.  We show evidence, as do they, that total working hours are relatively constant, irrespective of sex. Thus women’s larger burden of domestic work often substitutes for paid work, and total working hours are the same as for men. Household work is also shared more equally between men and women in non-employment. Thus, specialization of genders can explain the unequal lifetime allocation of homework and the big change experienced by men after retirement. In this interpretation paid work and household work are closer substitutes for men than for women in the retirement decision.

Continuity of Lifetime Patterns

One important aspect in leisure time analysis is the possible continuity of lifetime patterns. An OECD report discusses the tendency of people to continue their leisure time use as they have done before (OECD 2000). This can be particularly true for women. Here the interpretation is that the substitution elasticities between leisure, domestic work and consumption remain relatively the same throughout the lifetime and the marginal utilities of consumption and domestic work are relatively fixed.  Continuity of lifetime patterns among women is then another explanation why household work is subject to smaller change after retirement for women.

Consider now the optimal retirement decision 
[image: image50.wmf]*
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 that the marginal incentives for leisure considered above indicate. Following Stock and Wise (1990), an option value for an individual is the difference between the expected lifetime utility if the individual postpones his decisions till the optimal retirement age and the expected value if he retires today. The option value takes into account both the financial and leisure costs, the latter accruing from the postponement of retirement. Here, an important leisure cost is the forgone domestic work, when continuing to participate in the labour market. If the individual retires immediately, he loses some years of income and higher pension benefits. If he retires later, he will lose the forgone leisure time (domestic work). The option value, giving the opportunity cost of retiring today, is
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where 
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  is the expectation operator and 
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 is the optimal age of retirement if the individual decides not to retire at time t. Optimal retirement should occur at an age where the option value is negative, 
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, for all future periods of retirement (not for the next year only). 

Life-time utility can be calculated like this for each possible retirement period and compared to the life-time utility when retiring today. Higher option value gives an incentive to stay at work longer. In order to find the optimal retirement age, we assume a simple utility function, namely that the utility is equal to income: 
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 is the value of domestic work when retired. We thus purely concentrate on income effects, albeit later stress the importance of substitution effects, too.

Without any valuation of domestic work, 
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equal to unity would imply that there is no disutility of working relative to being retired. Here, increased non-work time after retirement is supposed to allow for more time for domestic work, thus increasing the utility of retirement. After this correction, 
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 is set equal to one since the marginal utility of retirement leisure is already captured by the potential increase in time for domestic work. Finally, we assume steady annual wage growth w at three percent (thus 
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where 
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 is pension wealth and 
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 is the replacement rate. In each period the replacement rate expresses the ratio of pensions and value of unpaid labour if retired to net earnings and value of unpaid labour when an individual is employed. Thus, it tells in percentage terms how high a person's income would be if he retired, compared with his income if he continued to work. This receives a value of zero until the minimum entitlement age. It is straightforward to show the respective option values and peak values.  

The wealth accrual relating to pension wealth is 
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Introduce now taxes so that income from working at an hourly after-tax wage rate is 
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Standard tax wedge calculations, inclusive of all taxes, and, assuming that also share x of the employer’s social security payments are paid by individuals in the form of lower wages, are applied in this work. In the tax wedge formulas, 
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  = employer’s social security tax, 
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 = average wage tax rate, 
[image: image72.wmf]c

 = average consumption tax rate based on pre-tax price of consumption. In contrast to the approach used in Blöndall and Scarpetta (1998) we consider social security contributions while employed to affect gross wages in a way that all taxes are born by the individual (and not by the employer, see eq. 3). Thus we do not have any separate assessment of the present value of future social security payments while at work, since they are already reflected in the level of wages. The most important consequence of this is that social security payments by employers also affect pensions received (based on the gross wage level before retirement) and not only the costs of employment. 

In the empirical analysis different pension systems and the yearly accruals of pensions are accounted for, as are the tax treatments and the social security payments regarding both wage and pension income. Pension accrual figures for each country are obtained from the statistics service of the United Sates Social Security Administration (SSA 1999). Descriptions of tax systems in its member counties by the organization of Economic Cooperation and Development are utilized in accounting for tax effects on wage and pension income (OECD 2001). Detailed descriptions of the tax treatments and pension accruals are available on request from authors.

2.2 Measuring the value of household work

The choice of the measure of the value of household work depends on the approach to analysing time use. A large number of exercises aiming at valuing time have dealt with the amendment of national accounting to include non-market work in addition to market production. In these cases the measures used have tended to differ according to the production or welfare orientation of the system (Juster and Stafford 1991: 506). The two alternative measures for the value of household work in this case are the cost of buying the service from the market or choosing to value the time with the amount of money saved by doing the job oneself. We choose the first alternative. The Eurostat Task Force Report (2003) suggests that if the purpose of the analysis is to describe “expenses forgone”, gross wages should be used as a value of household production. On the other hand, when it is thought that households earn the money by producing the services themselves it is more appropriate to use the net wage in the analysis. In line with the theory shown, the utility of housework depends on time used and net wage is the natural choice. In Becker’s terminology this shows the marginal utility of capital invested in home good production. Using the net wage for household work captures some of the intuition that for people with their own lower wage rates the value of household work can be relatively higher than for high-income individuals. 

3 dATA AND TIME USE OF 45-64 YEAR-OLDS

3.1 Data

We use original time use surveys used in construction of the Multinational Time Use Study (MTUS) database, since in MTUS the age limit was set at 60 years (see Gautier et al. 2002). The data have been gathered by administering time use diary surveys and linking the results to background information on the respondents. We utilise complete data from five countries (Denmark 1987 survey, Finland 2000, Germany 1991, the Netherlands 1995, and the UK 1999), and cross tabulations by employment status, gender, and time use categories from different sources in Belgium and Portugal. 

National statistical offices, or corresponding organisations, have conducted the surveys. For the most part, the respondents to the surveys have kept records of their activities during the day in ten- or fifteen- minute intervals. Individuals have usually kept the diary on one day during the week and on one weekend day. Weights to correct for the weekday as well as sampling weights are provided with the data and applied in the analyses. From the data sets, individuals of the age between 45 and 64 are selected for the analysis, because they are considered the relevant group for examining the decision to retire. The sample sizes vary between 573 diary days for Great Britain and 3 643 dairy days in the case of Germany. 

Time used in household work has been calculated for the employed and the non-employed separately, and the differences between the two groups serve as a proxy for the change in time-use after retirement. The non-employed group includes unemployed and those taking care of their own household, i.e. the individuals are not necessarily retired. It would be difficult to have a uniform definition of the early retired in a cross-national comparison, since in many countries most of the unemployed workers over 55 are in an unemployment pension pipeline.

3.2 Value of household work

In this work, household work is defined as activities that are performed without pay, and are related to the upkeep of the household and providing for its members. It includes housework such as cooking, cleaning, laundry, childcare, gardening, shopping, maintenance-related odd jobs, and related travel.  Shopping and gardening could also be considered as leisure activities, constituting around 22% percent of total household work on average. However, we also use broad concept in time used in paid work. This includes 10% of total working time used in travel times to and from work, as well as any breaks or running errands during the workday. In this way we get the total work-related time use, which is more appropriate than productive working time alone when one is considering individual decision-making.

The economic value of an hour devoted to household work is the net hourly wage for this kind of work in each country. Since the public sector involvement in providing household help to the elderly or handicapped differs a great deal from country to country, and in some countries hiring private help is more common, either a wage on household help or the minimum wage (Portugal) is applied, whichever is more representative of the system.

Table 2. 
Wage rates for household work (euro per hour) in each country. 
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In France the employer (if it is a household) can deduce from his taxes a sum that is approximately equal to 3 € per hour while the employee can have a premium (in order to compensate for the negative utility of working because he is close to the assistance revenue) which is around 0.3. In the Netherlands employer receives a wage cost subsidy of 0.89 € (7.43 - 1.32 + 0.89 = 7.00). In Germany the figures correspond to a full-time worker. In the UK calculated for someone who works 20 hours per week and 48 weeks per year. Assumes the person does not have a child under 16 living with them. This disqualifies them from the Working Families Tax Credit. It also assumes that the person has no income apart from this work. The figure is the lower quartile of the pay for part-time women workers found in the New Earnings Survey for 2000.

Household work can also be more leisurely in nature once the individuals have retired, while during working life it is considered an excess burden on top of paid work. We assume the marginal value to stay the same. We also ignore neighbourhood help. In Huovinen and Piekkola (2002), retired men appear to spend more of their time in voluntary work or neighbourhood help. On the other hand, we do not account for the decrease in household work at the end of one’s life. Once the individual has retired, the annual household work stays the same the rest of his life. The reason is that data do not allow for the evaluation of household work beyond 65. 
We evaluate the replacement rate as an average from three different income levels. These levels are derived from the statistical concept of the average production worker (APW) by OECD: individuals who earn the APW wage are fulltime production workers in the manufacturing sector whose earnings represent the average for such employees in the economy (OECD 2001). This manufacturing worker is considered the middle-income earner. A worker earning 4/3 of the APW wage represents a worker with higher income, and a low-income worker earns 2/3 of the APW wage. As discussed, incomes of women are corrected for their lower supply of paid work in all countries, and they are assigned with the corresponding share of the three wage levels considered (as indicated by Table 3 later). On average the female working hours, and thus their incomes, are 23% lower than men’s. Life expectancy by gender is set for the expected values in each country at 55 years of age (United Nations 1995).   

3.3 Time use of 45-64 year-olds

Table 3 presents the weekly hours of paid work and total work (paid + domestic) based on the time use data. 
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Table 3. 
Total Work by Gender, Employment Status and Health, 45-64 year-olds (hours per week).

Among the employed, men supply on average 9.1 hours more paid work a week than women do. Total work hours, however, are very close to equal among the employed men and women, women supplying 0.9 hours more total work. This lends strong support to gender division of work. Also Bittman and Wajcman (1999) find evidence that men and women have similar quantities of total work or free time in a cross-section of countries, although the quality of leisure seems to differ. In a Eurostat (2003, p. 5) comparison of time use in 13 countries, the paid work hours are also longer for men while women supply more domestic work. Eurostat (2003) also finds that among the employed, women supply more total work than men in several countries. For the 45-64 years old we only find this for Finland, Germany and Portugal, and only in Portugal is the difference significant, 12.3 hours. One reason is that in this age category children have already grown up. On the other hand, it is also evident that in two-adult households, i.e. excluding singles, men tend to supply significantly more total work than women in Finland.

Instead, there are differences across the countries in total work times: Belgium, Germany and Denmark have the shortest weekly total work hours for the employed, while the British supply the most total work among men and the Portuguese among women. The difference in total work between the employment status groups is smaller for women in all countries, which shows continuity of lifetime patterns. Table 4 shows the hours of domestic work per week. 

Table 4. 
Domestic work by employment status and gender and female share of domestic work by employment status 
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It is seen that on average and in almost all countries, men supply 10 hours less domestic work a week than women do. For the employed, the domestic work hours are short for men in Belgium and Portugal, and long for Finnish and German men. Portuguese women perform the most domestic work, and domestic work hours are also long for Dutch women. Belgium and Denmark show the shortest domestic work hours for employed women. A similar pattern is seen among the non-employed, but the differences between countries as well as genders are less pronounced. According to Eurostat (2003, p. 4), hours spent in domestic work are longer than paid work hours for women in most European countries. In our data, this is true among the employed only for Germany and the Netherlands, and the differences are small (2.2 and 0.5 hours, respectively). The picture is similar in the Eurostat study if one restricts to employed individuals aged between 45 and 64 and to the countries included in our study: only employed women living in couples in Belgium, the Netherlands and Portugal spend more time in domestic than paid work. On average, men supply 26.8 hours more paid than domestic work, whereas for women the difference is 7.7 hours. 

Gauthier and Smeeding (1999) find time use in early years after retiring to be rather similar compared to pre-retirement. We find differences in time use, especially for men. Men increase their relative supply of household work in all countries except for Belgium, the average increase being 105%. For women the average increase in domestic work time is 66%. Women thus adjust their total work supply by less than men with respect to employment status. One explanation, as discussed in Section 2, is the specialisation of genders when individuals are still in working life. Another explanation is the continuity of lifetime patterns. Women are found to be less orientated to retire early and, hence, are prone to continue with the same daily routine as before. (For Finnish studies, see Elovainio et al., 2001, Gould et al., 1991.)

The last two columns in Table 4 show that Denmark and Germany exhibit the most equal allocation of domestic work between men and women with a female share of 0.59. The female share is the highest, 0.81, in Portugal. It is interesting to see that the non-employed share domestic work more equally, except for Belgium, among the non-employed. Germany draws closest to a fifty-fifty allocation with a female share of 0.51, and Portugal again has the highest figure (0.74). The mirror image of specialization of genders in working life is that spouses have more similar leisure patterns after withdrawal from work and men bear a larger part of the household work burden. The difference is greatest in the Netherlands, while Finland has the smallest difference in the female share between the employment statuses. 

The continental European countries and Portugal seem to exhibit more specialization in domestic work by women, and in paid work by men. In Scandinavian countries and the UK work is shared more equally. It is evident, based on the Eurostat report, that eastern European countries undergoing economic and political transition exhibit more traditional gender roles with respect to work, and specialisation in paid work by men and domestic work by women is more pronounced than in the countries included in our work. The specialisation is more distinct when younger individuals are included. However, the presence of children in the household increases the total working time for both men and women (Eurostat 2003, 7).

4 Incentives to Retire

4.1 Replacement Rates

Previous OECD work has established that retirement decisions can be strongly influenced by fiscal incentives (Blöndall and Scarpetta, 1998), which can be separated into two components. The first is the replacement rate — i.e. the pension received as a proportion of working income prior to retirement. The higher the replacement rate, the greater is the incentive to retire. The second component is the change in pension wealth from working an additional year and so forgoing an extra year of pension and paying contributions for a further year. If, as a result of working an extra year, pension wealth remains constant, then the system is neutral, but if it falls, then the system imposes an implicit tax on working. 

Similarly to the base analysis in Blöndall and Scarpetta (1998), retirement income from the second and third pillars of pension systems is ignored. The retirement benefits depend on the legal retirement age and the country-specific early retirement benefit systems such as disability or unemployment pensions (ignored here). The replacement rates for each successive year of potential working time until the official retirement age are calculated from age 55 onwards assuming the year 2000 pension rules and taxes. The benefit level also depends on the length of contribution periods, the rate at which individuals earn pensions by contributing, and the minimum and maximum levels of pensions. The individual is assumed to have been working for 25 years at age 55 so that replacement rates have not yet reached the upper bounds
. The following tables show the replacement rates for men and women. These are simply the pension received if retired relative to income if continuing to work, all net of taxes on wages and consumption and net of social security taxes paid by employers (that lower the wage level) and employees. An additional element is domestic work before and after retirement. The replacement rate is also shown before pensionable age, i.e. at the age when the individual is not yet entitled to a pension. Various early retirement pipelines are not considered her, so the replacement rates are usually substantially lower as they only include old age pensions. Option values presented later only take into account pension wealth since pensionable age (i.e. the replacement rate is set at zero until pensionable age). 

For each country the first column, entitled Full, includes the effects of the value of domestic work and the second column, Partial, excludes it. The last rows of the table show net earnings and the value of domestic work by employment status. Columns on the right show the unweighted average of the figures across the countries. The figures are rough approximations of replacements rates, but sufficient to show the potential large impacts of household work on the incentives to retire. Since reliable cross-country data from household work at different income levels is hard to obtain and not used, it is also better to rely on average economic incentives using the calculations made at the three income levels.  

Table 5. Replacement rates for men 
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Table 6. Replacement rates for women
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The partial average replacement rate with the exclusion of domestic work is 67-69 percent. It is seen that replacement rates are slightly lower for men than for women with the exclusion of domestic work. Replacement rates, hence, tend to decrease somewhat with the higher income levels. Recall that women’s incomes are corrected for their lower supply of paid work. 

It is seen that full replacement rates with the inclusion of domestic work are much higher. Domestic work increases the replacement rate, since in all countries, irrespective of gender, there is some addition to domestic work after withdrawal from work. In absolute terms replacement rates are 30 percentage points higher and hence close to 100% for both genders. Thus in economic terms individuals are, on average, rather indifferent to continuing to work to earn additional income. This is because after retirement the relative value of domestic work even exceeds annual pension income for both genders. For men the value of domestic work doubles after retirement (Table 5). Men tend to reallocate more of their time towards domestic work than women after retirement. Men also start with ten hours less weekly domestic work while still at work. Thus, replacement rates are, on average, relatively more increased for men after the inclusion of domestic work. This also explains why, despite the higher replacement rate for women, the option value calculations in the next section indicate that it is more attractive for men to retire. 
4.2 Option values for retirement

In what follows we show option values for retirement at age 55 (Figure 1). Any future retirement age is compared to the advantage of retiring at age 55. Option values depend on the change in pension wealth at a particular age as compared with the base age and on the forgone earnings when retiring (5).  It is noteworthy that the optimal time for retirement would not substantially change if another base year was chosen, the most important change being the maximal option value that depends on the number of years earnings are accumulated before retiring. The path of option values is shown with and without domestic work for each country separately. As long as the option value is positive, it is beneficial not to retire at age 55 compared with the particular year of retirement. The peak value of the option value shows the maximum benefit of not retiring today. The option value of zero shows a point of indifference between retiring now or at that particular age. In almost all of the pension systems, the option value starts to recede after the pensionable age. This implies that it is less and less optimal in each successive year to postpone retirement from the financial point of view. The implied higher pension level is more than offset by the fewer years left to draw the pension. 

The pension wealth and option values for each age and country are presented in detail in Appendix B. It is seen that economic incentives in the partial approach ignoring household work rather poorly explain the actual average retirement before legal retirement age as shown in Table 1. One explanation is that we ignore early retirement pensions before pensionable age or any valuation of leisure. The partial approach does not indeed support retirement before the age of 70 years. In Table B1 and B2 in Appendix B option values are positive until 70 years of age (and beyond) except for the high-income earners in Belgium. Because the expected lifetime at the time of retirement is around 12 years for men and 17 years for women at age 65, pension accruals since pensionable age must be relatively high in order for the option value to be flat. This seems to be the case in most of the countries when the value of leisure and household work is ignored. An example of this is Germany and the new pension scheme in Finland, where pension wealth accruals at age 63-67 are relatively high at 4.5 percent annually [Figures 1c) and 1d)].

Following tables show the correlation of replacement rate at legal retirement age of 65 years and optimal age of retirement with the observed average age of retirement and employment rates at 55-64 years of age. Replacement rates and optimal age of retirement are evaluated separately at the three income levels, whereas we have information only about average retirement (Scherer, 2002). Employment rates at 55-64 years of age are shown in three education levels considered here to correspond to the income categories (OECD, 2003a). 


Table 7. 
Correlations to average retirement age
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Table 8. 
Correlations and OLS regressions to employment rate at 55-64 years of age
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It is seen from Table 7 that the average retirement age is clearly correlated to retirement incentives at middle and low-income levels. This is natural since middle-income and low-income earners form the majority of retirees.  The correlation is strongest for men and with the inclusion of household work. For women the choice of partial or full approach is less clear. Table 8 shows a similar pattern but with no clear distinction between men and women. We have also used OLS regression to explain employment rates by retirement incentives and education dummies. It is seen that a 30 percent decrease in full replacement rate (from average 1 to 0.7) induces an increase in employment rate in 55-64 years of age by 10 percent. Reforming pension system so as to postpone retirement by one year induces a 1.6 increase in employment rate. Partial replacement rate has instead no effects and optimal retirement age is hard to judge with no value given to leisure. It is seen that the replacement rate has real incentive effects even without taking into account the option values. Correlations to maximal option values show instead a less clear pattern compared to the reported correlations to the induced optimal age of retirement.  Thus the magnitude of the option value does not explain a lot of the difference in retirement patterns across countries. It is evident that the direct substitution effects of replacement rate on the demand for leisure are as such important. Our theoretical approach implies relatively low income effects when paid work and leisure have low elasticity of substitution while paid work and home work high elasticity of substitution.  
Countries with a low replacement rate such as Denmark and the UK can be most successful in achieving the objectives of postponed retirement. Pension wealth accruals and option values and the implied optimal age of retirement are also important but the magnitude of the effects are likely to largely diverge from one country to another. On the other hand, even in these countries, private pension schemes are important (as in the UK) or private pension savings are heavily tax subsidized (as in Denmark), so inclusion of the financial incentives from the private schemes can alter the results.

Figure 1. Option Values
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4.3 Country-specific analysis

Belgium

The eligibility requirements for early retirement social security benefits were raised in 1997 from a minimum contributory career of 20 years up to 35 years in 2005 (European Commission 2002). The age at which private sector workers can receive an occupational pension was raised to 60 in 2002, which is the pensionable age assumed here (required 26-year career in 2000). Previously, it had been in the fifties (Reid 2002).

The additional domestic work after withdrawal from work is estimated to be worth 5000 € a year for men and 4250 € a year for women in Belgium (Tables 5, 6). Exclusion of domestic work yields replacement rates comparable to those shown in Gruber and Wise (1999). It is noteworthy that the somewhat lower replacement rates here are explained by social security payments of employers that are assumed to lower the gross wage and, hence, pension income. In their estimate as in OECD calculations, employer’s social security payments are perceived to have no impact on the formation of gross wages.

It is seen that incentives to accumulate pension wealth are low and optimal retirement age (the intersection point to the horizontal axis) is achieved at age 59.5 for women and at age 61 for men. Individuals are, hence, indifferent between retiring at age 55 or at this age. This is close to the average age of withdrawal from the labour force of 59 years (Table 1). 

Average replacement rates between the ages of 55 and 70 inclusive of the value of domestic work are 94% for men and 124% for women (Tables 5 and 6). These are considerably higher than those with no household income. The incentives to retire are strong after the pensionable age of 60. The inclusion of the value of domestic work brings earlier the occurrence of the optimal retirement age by four years for men and by three years for women. 

Denmark

In Denmark, the universal flat-rate old age pension benefit, which is financed from general tax revenue, is available at age 65.  The minimum age for the receipt of tax-favoured pension benefits is 67, but other programs facilitate early retirement. A private pension scheme gradually overtakes the public pension system. Roughly one half of workers are currently in the new system. In both the old and new systems pensions independent of the income levels appear to have helped Denmark to face the demographic transition to come. The pre-early retirement plan that has facilitated retirement of the unemployed is being phased out, and is ignored in the analysis. From 2018 on, the pensionable age for women, currently 56.6, will be gradually raised to that of men, 61.5. In our calculations the pensionable age is set at 61 years for both sexes. 

In Denmark, the change in domestic work after retirement is, on average, worth around 3400 € a year for men and 3000 € a year for women. Figure 2 shows that the option value curves with and without domestic work are still not far from each other. The replacement rates are lower than in other countries before the legal age of retirement of 65 years (63 percent for men and 77 percent for women). It is clearly more optimal to retire at the age of 68 than at the age of 61 despite the shorter than average life expectancy in Denmark. Thus, in economic terms, the optimal retirement age is beyond 68 years. The system also includes possibilities for additional pension if retirement is postponed until 68 years of age. In fact, calculations presume the possibility to work indefinitely and thereby it becomes optimal never to retire. The average retirement age is indeed one of the latest in Europe, 62.4 years for men and 61.5 years for women. This can well be explained by the public pension system, which encourages the postponement of withdrawal from work. Reallocation of domestic work after retirement is also sufficiently low not to change the incentives dramatically.

Finland

A new pension system has been launched in Finland, and it will gradually start to affect pensions in 2005. Here it is assumed to have been fully in place since 2000. Pension accrual starts at age 18 and pension is based on the whole working career and not on the last ten years of each employment relationship, as is the case in the current system (the work experience is still set at 25 years at the age of 55 as in other countries). The annual accrual is 1.5 before 53, 1.9 at the ages of 53-62 and 4.5 at the ages of 63-68. The new system is partly financed by an increase in the social security payment of employees by 30 percent from the age of 54 onwards. The unemployment pipeline at the age of 60 still enables effective retirement at 60 years of age. Here, the pensionable age is set at 62 years. The new system also allows the pension level to be corrected for changes in life expectancies, but that is not taken into account here. Estimates suggest that the reform would lead to an average 15 per cent increase in pension levels (Central Pension Security Institute, 2002). The possible longer working careers are included in this estimate, but no correction for life expectancy adjustment is made.
It is noteworthy that domestic work has an important effect of lowering option values, especially for men. The increase in domestic work after withdrawal from work is 9 hours for men and 11 hours for women. In Finland, the marginal value of domestic work is one of the highest, as the hourly net wage is 7.8 €. The difference between net earned income and pension income is around 5000 €. This is almost totally compensated for by an equal increase in the value of domestic work. Thus, it is not surprising that the curves for optimal retirement differ widely depending on the value of domestic work. 

It is optimal for men to postpone retirement to 68 years of age, compared with retiring at age 55 only with the exclusion of domestic work. The incentives based on the high accrual rate of 7.5 percent from 62 to 63 years and 4.5 percent per year from 63 to 68 years keep the curve for the option value relatively flat. However, with full income the curves are downward sloping. In addition, the pension wealth at age 62 years is approximately 13,000 € higher for men and 14,800 € for women in this new system to take place in 2005 compared with the older one, as replacement rates based on full incomes are 5 percentage points higher. It is by no means clear that individuals are planning to retire later since the initial level of pension wealth is even higher in the new system.

The OECD (2003b) country report has also evaluated the Finnish pension reforms, which lead both to a higher replacement rate and to less negative pension wealth accrual beyond the age of 62. The study suggests that for workers in their early sixties the implied less rapid decrease in pension wealth accrual from continuing to work for an additional year will be among the most favourable of the 15 OECD countries considered. The study, however, stresses the importance of studying alternative routes to retirement. OECD considers that it is difficult to judge the net effects of the reform on the incentives to retire.

Another important issue is whether the employee can use the option for unemployment benefits at the age of 60. It is well recorded (see e.g. Gruber and Wise (1999)) that the abolition of other early retirement schemes have resulted in an enhanced use of unemployment (pension) pipelines in several countries. The OECD study assumes that in the new Finnish system individuals cannot withdraw from the workforce before the age of 62. However, in the new system it is agreed that the unemployed as of the age of 60 are also entitled to pension accrual at the high rate of 1.9 percent until the shift to the old-age pension at age 62. (Before that one can draw unemployment benefit for 500 days.) This route remains an attractive alternative both for employers and employees. The option value figures drawn for the case where the unemployment pipeline is available would indeed keep the incentives effectively the same. Social security wealth is, on average, also 17,000 € higher for men at the age of 60 in the new system with an option for the unemployment pipeline than under the old system. The actual social security wealth can even be higher because, in the new system pensions start to accumulate at the age of 18 instead of 23, and periods of non-employment, such as those devoted to self-education or the home-care of children, entitle the individual concerned to pension accruals as well.

Germany

 In Germany, workers could retire at the age of 60, 63 or 65, depending on meeting certain qualifying conditions (see www.bfa.de for a general description of the pension system). Legislation passed in 1989 and effective in 1992 stipulated an increase in the pensionable age to 65 from 60 for women and from 63 for men, starting in 2001. The pensionable age is taken as age 63 for both sexes.  

In Germany, similarly to other countries, workers lose approximately half of their net incomes from earnings after retirement. Household work does not substantially increase after retirement, only worth 1300 € for men and 700 € for women. This explains the closeness of curvatures with and without domestic work. The replacement rate at the age of 62 in 2000 is calculated by authorities to be 70.8% with an average annual pension of 17,457 € (Federal Statistical Office of Germany; Federal Ministry of Labour). In our calculations, the average replacement rate is somewhat higher: 77-86% at the age of 62 or around 10 percentage points higher including domestic work. It is seen that, without taking into account the unemployment pension pipeline, the German system can encourage the postponement of retirement until 65 years of age or beyond for women. The major factor is the encouragement to keep working until the age of 63 when individuals cannot draw any pensions earlier. Considering the economic incentive, retirement can occur at any time between 62 or 67 years for men, and is postponed further for women who gain least from additional household income. The reason for the postponement of retirement is the reduction of the pension at 3.6% per year if retirement occurs before 65 and an addition to the pension at 6% per year if retirement is postponed.
The Netherlands

In the Netherlands, the basic Social Security old age pension is available at the age of 65.  However, the early retirement VUT program was developed in the early 1980s as a way to allow earlier retirement.  With at least 10 years of uninterrupted employment, a worker at age 60 could retire with a very high replacement rate. The age limit of 60 years inhibits earlier retirement albeit the disability pension scheme is often available at an earlier age. The government plans to phase out the present system gradually. In our calculations it is assumed that the pensionable age is 60. At middle incomes and above the replacement rate is set at 70 percent. For the low incomes of 67 percent of the average and for women also at average level it is assumed that the public flat pension rate is more favourable. 

In the Netherlands, the value for additional household work after retirement is relatively low, 4400 € for men and 2900 € for women. Still, it has quite a large effect on option values given the low initial level of household work. The public pension system with a flat pension implies a replacement rate of around 87 percent (46 percent for men and 48 percent for women when domestic work is excluded, see Tables 5 and 6). It is clear that incentives to postpone retirement are relatively high for low-income earners, especially for women who, due to lower earnings, are assumed to draw pensions from the public system. The optimal retirement age is close to the pensionable age.

Portugal

Portugal has raised the pensionable age for women from 62 to 65 over the period from 1994 to 1999. In reality, the early retirement scheme enables retirement at the age of 62, which is assumed to be the pensionable age here. In Portugal, the replacement rate is one of the highest exceeding unity at age 63 even without domestic work. Domestic work is additionally greatly increased after withdrawal from work. On the other hand, the hourly value of domestic work, 1.5 €, is very low compared with the average 5 € for all countries. The wage rate applied here is the mandatory minimum wage for domestic services, which may be lower than the actual wages paid to domestic help, however. The additional domestic work after withdrawal from work is worth 680 € for men and 1100 € for women. Despite high replacement rates, the overall result is that the individual has an incentive to continue working throughout his or her working career, since the expected value for additional domestic work after retirement remains low. These findings again fit well with the average later withdrawal at 66 years of age (Table 1).

The United Kingdom

The pensionable age is currently 65 for men and 60 for women. As a result of legislation passed in 1995, it will be gradually raised for women over a ten-year period, starting in 2010 with women who reach age 60 that year, until it is equalized for all in 2020 at age 65 (O’Connell  2002). In our calculations we have assumed the pensionable age to be 60 years, due to various early retirement arrangements leading to average retirement at 62 years for men and 61 years for women. 

In the United Kingdom, the value for additional domestic work after retirement is 4300 € for men and 3200 € for women. In the UK, we only consider the State Earnings Related Pension Scheme (SERPS), by which about 25% of the labour force is covered. Private pension schemes constitute over half of the total income in retirement in the UK (Gruber and Wise 1999, 415). SERPS is currently going through a remodelling, where the original target replacement rate of 25% of the average earnings during the best 20 years is gradually being changed to 20% of lifetime average. The pension accrual rates are determined according to these target replacements, and here we assume the accrual rate under the new scheme.

It is seen that the low replacement rates at full incomes, 73% for men and 81% for women, guarantee incentives to postpone retirement. At the low level of any tax difference the individual is relatively indifferent with respect to the timing of the optimal retirement, given the pensionable age of 60 for women and 65 for men. 

5 Conclusion

This work started with the question about whether there are differences in the lifetime allocation of working time between paid and household work across the seven countries, and if the financial incentives to retire differ accordingly. An important finding is that in most countries employed older men and women contribute equally to the total work. This shows the relevance of considering allocation of the total work between paid work and domestic work over a lifetime. This may also explain the greater reallocation of time use for men after retirement, which also appears to predict the actual retirement age. In countries where the relative increase in the supply of household work after retirement is larger for men than for women, early retirement is more attractive to men. This is, in fact, evident in all countries except for the UK. Accounting for the value of household work yields on average 40 percent higher replacement rates, close to 100%, and respectively lower option values for retirement. A 30 percent decrease in full replacement rate induces an increase in employment rate in 55-64 years of age by 10 percent.
The different behaviour of men and women can be explained by the specialisation of work by genders, as Becker has emphasized. It also appears that continuity of lifetime patterns holds better for women. Both can explain why time use patterns of women and men become more similar after retirement. Men start from 10 hours less domestic work and, hence, the economic value of the change in domestic work is greater for men in the decision to retire. Although the replacement rates with full incomes are rather similar for men and women, the option values for postponed retirement are for this reason lower for men than for women. However, the magnitude of the option value appeared to be less important than the implied optimal time for retirement. It is thus possible that the income effects are overstated so that the substitution effects of replacement rate on the demand for leisure are ignored. In some countries with relatively high option values or a strong income effect for continuing to work (notably Germany, Finland in new system), replacement rate can, however, be so high as to encourage early retirement through the direct substitution effect. It is also true that option values require higher pension wealth accruals as replacement rate goes up. The additional pension income must indeed be around 5 percent per year for it to be desirable from the financial viewpoint to postpone retirement. 

Time use can explain why men are more orientated toward early retirement than women (Huovinen and Piekkola, 2002, Gould and Saurama, 2003). It is also noteworthy that for both genders optimal retirement is poorly predicted if the value of non-work time is ignored. The partial replacement rates have roughly similar implications than full replacement rates but in almost all countries option values do not imply optimal retirement before 70 years of age. The usual convention of using fixed measure of the value of leisure irrespective of gender or country characteristics appears not to be a sufficient solution for this.

The common European concern over the challenges presented by demographic ageing and the falling labour force participation rates of the ageing has prompted an effort towards a better understanding of the retirement decision process. The result obtained in this work, that accounting for the value of the household work in financial incentive calculations makes withdrawal from work more attractive, gives a good explanation for the low average withdrawal ages from the labour force presented in Table 1. In fact, the exact optimal path for retirement, when planned at age 55, correlates rather well with the actual average retirement of low and middle-income earners and with employment rates at age 55-64..

It is also clear that people consider other incentives in addition to the financial ones. Individual characteristics, such as the health status and one’s own perception of life expectancy, arguably have a strong effect on the retirement behaviour of the ageing. At the minimum, this study indicates that any incentive calculations may seriously fail if the value of non-work time is not properly taken into account.
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Appendix A. Demand for Leisure

The effect of an increase in pension wealth and substitution effect of wages on leisure demand are from the first-order conditions (3) and (4)
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Using the homothetic properties and the substitution elasticity definitions given in the text and 
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Appendix B. Option values

Table B1. Option values for men across the countries, ages 55–70 (thousand €).
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Table B2. Option values for women across the countries, ages 55–70 (thousand €).

Table B3. Pension wealth for men across the countries, ages 55–70 (thousand €)
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295.84

216.66

134.64

80.23

217.86

101.99

194.83

140.17

263.92

151.57

45.40

35.99

199.63

86.48

193.16

116.16

56

295.84

216.66

134.64

80.23

223.10

110.97

207.13

158.29

266.86

155.02

47.92

37.19

201.46

88.69

196.71

121.01

57

295.84

216.66

134.64

80.23

228.35

119.96

211.58

164.20

267.81

156.14

50.43

38.39

203.28

90.91

198.85

123.79

58

295.84

216.66

134.64

80.23

233.60

128.94

216.20

170.34

269.20

157.78

52.95

39.59

205.11

93.13

201.08

126.67

59

295.84

216.66

134.64

80.23

238.85

137.92

220.99

176.70

270.59

159.41

55.47

40.79

206.94

95.34

203.33

129.58

60

295.84

216.66

134.64

80.23

244.10

146.91

225.96

183.29

271.98

161.04

56.90

41.99

208.77

97.56

205.46

132.53

61

274.03

200.68

134.64

80.23

249.34

155.89

231.12

190.14

254.08

151.19

54.74

40.14

195.73

92.74

199.10

130.15

62

252.85

185.17

124.23

74.03

254.59

164.88

236.47

197.24

236.54

141.45

52.51

38.21

182.87

87.81

191.44

126.97

63

232.28

170.11

114.13

68.01

254.69

185.02

242.01

204.61

219.36

131.81

50.22

36.21

170.18

82.78

183.27

125.51

64

212.32

155.49

104.32

62.17

242.92

184.27

226.47

194.00

202.53

122.29

47.86

34.14

157.68

77.67

170.59

118.58

65

192.94

141.30

104.62

69.30

230.44

181.73

210.76

182.88

186.05

112.87

45.19

32.01

212.48

156.29

168.92

125.20

66

174.12

127.52

94.42

62.54

217.28

177.49

197.66

174.94

169.07

102.56

41.87

29.09

194.19

143.36

155.51

116.79

67

155.85

114.14

84.51

55.98

203.48

171.63

183.99

165.98

152.58

92.56

38.67

26.25

176.25

130.59

142.19

108.16

68

147.64

108.62

74.89

49.61

189.08

164.22

169.70

155.92

136.57

82.85

35.60

23.50

158.65

117.98

130.30

100.38

69

130.14

95.79

65.55

43.42

174.12

155.34

154.70

144.66

121.03

73.42

32.64

20.82

141.39

105.51

117.08

91.28

70

113.15

83.33

57.09

38.21

155.39

139.51

138.94

132.13

105.93

64.26

29.81

18.23

124.45

93.20

103.54

81.27

Average 

228.77

167.63

110.39

67.81

222.32

151.67

204.28

170.97

212.13

126.01

46.14

33.28

183.69

102.50

172.53

117.12

Full includes domestic work, Partial excludes domestic work.

Belgium

Denmark

Finland

Germany

Netherlands

Portugal

UK

Average


Table B4. Pension wealth for women across the countries, ages 55–70 (thousand €)
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of work

Full

Partial

Full

Partial

Full

Partial

Full

Partial

Full

Partial

Full

Partial

Full

Partial

Full

Partial

55

420.08

273.69

104.55

87.69

96.63

87.41

85.67

99.60

141.77

131.62

47.87

49.99

182.86

70.49

154.21

114.36

56

420.08

273.69

104.55

87.69

105.14

95.11

98.79

113.23

144.96

134.33

49.46

51.65

184.20

72.29

158.17

118.29

57

420.08

273.69

104.55

87.69

113.65

102.81

102.48

117.46

146.01

137.04

51.06

53.32

185.54

74.10

160.48

120.87

58

420.08

273.69

104.55

87.69

122.17

110.51

106.31

121.85

147.52

139.75

52.65

54.98

186.88

75.91

162.88

123.48

59

420.08

273.69

104.55

87.69

130.68

118.21

110.28

126.40

149.04

142.46

54.25

56.65

188.22

77.71

165.30

126.12

60

420.08

273.69

104.55

87.69

139.19

125.91

114.39

131.12

150.55

145.17

55.85

58.32

189.56

79.52

167.74

128.77

61

394.49

260.49

104.55

87.69

147.70

133.61

118.67

136.02

143.09

139.14

53.94

56.33

260.55

194.44

174.71

143.96

62

369.65

244.21

97.73

81.97

156.21

141.31

123.10

141.10

135.71

133.06

51.95

54.25

244.67

183.18

168.43

139.87

63

345.52

228.39

91.11

76.42

177.73

160.77

127.69

146.37

128.42

126.92

49.87

52.08

229.14

172.08

164.21

137.58

64

322.10

213.04

84.68

71.02

179.75

162.60

123.48

141.54

121.21

120.74

47.71

49.83

213.93

161.14

156.12

131.41

65

299.37

198.13

89.99

80.23

180.38

163.17

119.05

136.46

114.09

114.51

45.48

47.50

199.05

150.35

149.63

127.19

66

277.29

183.66

83.04

74.03

179.67

162.53

116.89

133.98

106.03

106.42

42.13

43.99

184.49

139.71

141.36

120.62

67

255.86

169.61

76.43

68.55

177.69

160.74

114.33

131.04

98.21

98.58

38.87

40.59

170.24

129.23

133.09

114.05

68

235.05

155.97

69.86

62.66

174.50

157.85

111.33

127.61

90.62

90.96

35.71

37.29

156.29

118.90

124.77

107.32

69

214.85

142.72

63.49

56.94

170.16

153.93

107.87

123.64

83.25

83.56

32.64

34.09

142.64

108.72

116.41

100.51

70

195.23

129.86

57.95

51.70

158.42

143.31

103.90

119.09

76.10

76.38

29.66

30.97

129.27

98.68

107.22

92.86

Average 

339.37

223.01

90.39

77.34

150.60

136.24

111.51

127.91

123.54

120.04

46.20

48.24

190.47

119.15

150.30

121.70

Full includes domestic work, Partial excludes domestic work.

Belgium

Denmark

Finland

Germany

Netherlands

Portugal

UK

Average


� The tax formulas and description of the pension system in the seven countries studied are available upon request from authors.
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