PAGE  
3

Health and Incentives to Retire

Liisa Leijola and Hannu Piekkola*

03 November 2003 

Abstract

This paper examines the effects of health status on the financial incentives to retire in five European countries: Denmark, Finland, Germany, the Netherlands and the UK. The retirement incentives of individuals in poor and good health are considered using information on time use in paid work and domestic work. It has been shown previously that the allocation of non-work time to active purposes influences retirement decision. Especially men tend to reallocate more of their time to household work after retirement. Health status could be instead viewed more important for women. If women value domestic work higher than men do, they might be more prone to retire early for health reasons in order to be able to catch the benefit from domestic work while still able perform household chores. Women in poor health have also relatively high total work burden. The average replacement rates are shown to be higher for women in poor rather than in good health. The reason is either the relatively high labour supply of women in poor health, as in Denmark and Finland, or the high domestic work supply of non-employed women in poor health in all countries, an average 32 hours per week (strikingly so in Denmark, Finland and Netherlands). Both the high dual burden while at work and domestic work opportunities may push for retirement. For men, poor health is better reflected on lower total work burden and thus labour supply is flexible when compared to that of men in good health. 
It can be concluded that the marginal value of non-paid-work time is highest in the retirement decision of men in good health and women in poor health. The first reason is the longer total working days leading to the scarcity of leisure. The second reason is the observed substitution of domestic work for paid work.
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1 Introduction

Piekkola and Leijola (2003) show that time use is an important determinant of retirement. Reallocation of non-work time to active purposes such as household work is an important part of the explanation for the low retirement ages in Europe. More than half of the workers in the age group 55–64 are retired in many European countries (OECD 2000, Gould and Saurama 2003). Raising retirement ages is a possible answer, and it could be achieved by rewarding postponement of retirement with higher benefits although lifetime benefits would be reduced due to shorter time spent in retirement. Another important dimension is the increasing healthiness of working age population (see e.g. Costa and Steckel, 1997).
 A priori, good health allows for postponement of retirement. This is shown as an increase in labour supply (as here) or in increased incomes  raising option values forretirement. On the other hand, healthy individuals may also have higher demand for active leisure or may be more able to reallocate more of their time to productive activities such as domestic work. According to Piekkola and Leijola (2003), accounting for the value of domestic work in incentive calculations for the retirement decision reveals weaknesses in new pension plans, as replacement rates are close to 100 percent. Improving health status may only deteriorate the prolonging of working life prospect as non-work time becomes relatively more attractive. 
Following the previous paper (Piekkola and Leijola 2003), we consider the first pillar of pension systems at the age when workers can receive “full” Social Security benefits. The term “pensionable age” is used to distinguish from disability pensions and unemployment pension pipelines. Individuals’ time use in domestic work is analysed with time use survey data, which is available from Denmark (1987 survey), Finland (2000), Germany (1991), the Netherlands (1995), and the United Kingdom (1999). Several studies have confirmed a strong relation between health status and demographic and socio-economic characteristics (Manton, 1982, Adda et al. 2003, Hurd et al. 2003). Self-reported health status in the European Community Household Panel (ECHP) data is used as the dependent variable in a logistic regression model. Explanatory variables are demographic and socio-economic characteristics, and estimation results are used to predict labour supply and domestic work in time use data for the respective country. Time use in paid work and domestic work is assessed separately for individuals with good and poor health. Unemployed and those taking care of their own household are included in the non-working group because of potential channels for early retirement. Cross-country differences in the early retirement systems are substantial and it is hard to separate older unemployed workforce from those firmly in unemployment pension pipeline. 

Two measures of the financial incentive to retire are considered in this paper. The replacement rate (RR) expresses in percentage terms an individual’s net pension income out of his net income from work. 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, and express the individual’s incentive to retire at some future year relative to retiring at current age. It is shown that the replacement rates are higher and the option values for retirement are lower for those with good health status than for individuals with poor health. Hence, early retirement from financial point of view is even more attractive for the healthy than for the unhealthy workforce. Thus improving health status of workers does not offer a solution to the too early retirement, even if non-working time is valued and accounted for in the incentive calculations.  

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

2 Financial incentive to retire
Valuation of domestic work involves two steps: first we account for the time allocated in these activities, and second, an economic value is assigned to the time. 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, shopping, maintenance-related odd jobs, and related travel.  Time used in paid work includes working time, travel times to and from work, as well as any breaks or running errands during the workday. 

Option Value for Retirement

Many pension systems offer higher accrual rates for the final years of working career, and hence the relevant comparison of retirement incentives is not only between this and the next year. Here we calculate the option values for the ages 55–70 so that a 55-year-old is considered to compare the attractiveness of retiring at current age or each consecutive year. The higher the option value, the bigger is the incentive to stay in the labour force. Let T= the expected age of death at age i, 
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 = the level of pension available at age i when retiring at age a, depending on wages, 
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 = the relative utility of the pension benefits to the wages and D = domestic work income (
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 when retired). The value of additional leisure is valued at some opportunity income level. The lifetime utility function 
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 at time t can be expressed as follows:


[image: image9.wmf]1

()()

()(1)()(1)

aT

stst

t

stsa

VauYDPW

tt

-

----

==

=++++

åå

  ,


(1)

where 
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  is periodic-specific utility when continuing to work and   
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 is the periodic utility after retirement. 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 to the optimal retirement age and the expected value if he retires today. Both the financial and leisure costs of retiring are considered, the latter accruing from the foregone domestic work if retirement is postponed. If the individual retires immediately, he loses some years of income and higher pension benefits. If he retires later, he will lose the foregone 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). 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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. 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 leisure 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 annual steady 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. The replacement rate expresses in each period the ratio of net 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 to 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 option value calculations follow those in Piekkola and Leijola (2003). Tax treatments of wage and pension income and the characteristics of pension systems in each country are accounted for. We simplify the analysis by assuming real wage growth at 3% over time and evaluate replacement rate as an average from three different income levels. These levels are derived from the statistical concept of 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 healthy male worker with middle income. 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. Incomes of those with poor health and for women are corrected for their lower supply of paid work in all countries (as shown later), and they are assigned with the corresponding share of three wage levels considered. On average the female working hours, and thus their incomes are 23% lower than men’s. Life expectancy is set for the expected values in each country at 55 years of age (United Nations 1995).  

3 Time Use and Health Status

Health Status Determination

Time use studies include self-assessed health status variables only in Finland. For other countries comparable data on health is derived from the European Community Household Panel (ECHP). Ahn (2002) argues that self-reported assessments of health status in five-category questionnaires (from very poor to very good) can be very unreliable when making cross-country comparisons. The replies depend heavily on the cultural or social environment. However, demographic factors such as education level and age are persistently associated with similar individual health status across countries. We proceed along this line and assess health status by using wave 6 of the ECHP from year 1999. In the ECHP, we consider individuals who report having “a chronic physical or mental health problem, illness or disability“ (Eurostat 2002, 357), and admit being hampered by it in their daily activities at least to some extent (Eurostat 2002, 358) having poor health status. 

A logistic model using sampling weights is estimated in order to reveal the connection of demographic, socio-economic and time use variables to poor health. A separate model is estimated for the employed and the non-employed, and men and women in each country, respectively, because of the relatively low number of observations and differences in the explanatory power of the model (in general greater for men). The following figure shows first the share of individuals with poor health that affects daily activities by education level and age in Finland (Figure 1). 

Figure 1. 
Share of Individuals with Poor Health Intervening Daily Life by Education and Age in Finland.
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It is seen that health deteriorates monotonically with age especially for the less educated. For the highly educated, age turns out to be a much less significant factor. We include a dummy for being highly educated in the estimation as a more detailed, and yet comparable categorization is not possible across countries. Individuals at the lowest income quartile have usually greater chance of being in poor health. Table 2 presents the coefficients for Finland, for other countries they can be found in Appendix I.

Table 2. Logistic Model for Poor Health Status for 45–64 -year-olds in Finland.
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Age

0.60

0.05

0.14

0.53

(1.48)

(0.09)

(0.33)

(0.99)

Age2

-0.0049

-0.0003

-0.0013

-0.0047

(-1.29)

(-0.06)

(-0.33)

(-0.97)

Highly educated

-0.92

-0.20

(-0.76)

(-0.28)

Income percentile 25-75

-0.36

0.62

0.51

-0.06

(-1.43)

(1.55)

(1.76)

(-0.17)

Income percentile 75-90

-0.06

0.57

-0.17

-0.58

(-0.18)

(1.11)

(-0.45)

(-1.26)

Income percentile 90-100

-0.51

1.44

0.52

-0.29

(-1.31)

(2.49)*

(1.33)

(-0.51)

Child < 18 years

-0.06

-0.55

-0.24

-0.28

(-0.21)

(-0.93)

(-0.67)

(-0.45)

40+hrs a week

-0.34

0.10

(-1.43)

(0.4)

Married

-0.17

-0.41

-0.57

0.01

(-0.56)

(-1.04)

(-1.86)

(0.04)

Observations

899

358

852

413

Pseudo R2

0.03

0.02

0.01

0.01

Robust z statistics in parentheses. * significant at 5%; ** significant at 1%.


The model as a whole is not very significant and only few variables are significant at 5% level. In all the results, coefficients are plausible and the model has, on average, greater explanatory power in other countries. It is seen that in all countries, after controlling for various demographic factors, the probability for health problems does not significantly differ for men and women, as the explanatory variables are largely the same. The primary factor explaining poor health is age. The primary factor explaining poor health is age. Poor health increases strongly with age among non-employed men in Germany and Denmark and among non-employed women (except in Denmark). High incomes, long working hours (for those in labour marekt) and marriage (including consensual union) usually signals better health. Employed women in Finland make an exception to this rule.

At the second stage, the model is applied to the time use data sets, and poor health status is assigned to individuals with a probability of being in poor health that corresponds to the distribution of self-reported bad health in the ECHP. For example in Finland, among the employed, 10% of individuals have a health problem that intervenes in their daily activities. Thus, the highest 10% of the probabilities acquired when the model is applied to the time use data yield status “ poor health”. These results are then used to predict the supply of paid  and domestic work of individuals with poor health.

Effect of health status on time use

In Table 2, Actual health status refers to the self-assessment of individual health status by the respondents to the Finnish time use survey, while Estimated health status implies poor health assigned based on the logistic estimation 
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Table 2. 
Paid Work and Domestic Work for 45–64 –year-olds by Health Status. 

It is seen that the values are close to equal whether using actual or estimated health status. For women the accuracy of predictions is, however, lower. The predictions are prone to overestimate the work supply of unhealthy employed women. The explanation for this is the flexible working time for women with respect to health status. Age, income and education controls do not sufficiently reflect this. Many with low incomes work longer days. It is seen later from Table 3 that also in Denmark the predicted labour supply of individuals with poor health is higher than for the healthy.

On average, however, domestic work increases in non-employment more for the healthy individuals (men 8.4 hours, women 9.9 hours) than for the unhealthy (men 8.1 hours, women 9.2 hours). This is in line with the expected results that those with poor health do less domestic work also after withdrawal from the labour market as they are unable to allocate the extra time towards household work. 

4 Time Use of 45-64 Year-Olds

4.1
Total work and paid work

It was seen in the previous section that health status affects both the labour supply and the value of non-working time (less household work for the unhealthy). Table 3 presents first the weekly total work hours, paid plus domestic work, in our data. 

Table 3. Total Work by Gender, Employment Status and Health, 45-64 year-olds (hours per week).
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Denmark

46.5

45.4

24.8

18.0

44.2

51.1

21.1

35.7

Finland 

55.3

50.1

26.2

26.8

56.3

59.9

39.0

37.7

Germany

44.2

45.5

35.5

29.3

46.2

36.9

47.0

35.0

Netherlands 

54.1

45.3

27.0

26.3

51.4

52.1

37.0

34.2

United Kingdom 

62.1

45.0

32.4

24.2

58.2

50.7

35.5

27.8

Average

52.4

46.3

29.2

24.9

51.3

50.1

35.9

34.1

Male

Female

Employed

Non-employed

Employed

Non-employed


It is natural that the healthy individuals carry in almost all cases a heavier load of total work (exception is German men). However, women in poor health have surprisingly high total work burden (especially Finnish and Dutch women). Another finding is that total work is shared relatively equally between men and women among the healthy, while women in poor health have clearly higher work burden. The total work burden of healthy lends support to gender division of work, with time for leisure separately determined, which is also the finding in Piekkola and Leijola (2003). On average women supply around 10 hours more domestic work than men do, and their labour supply is correspondingly lower. However, unhealthy women are an exception with a clearly higher total work burden that men in poor health. It is also seen that non-employed women in poor health exhibit relatively low variation in total work supply across countries

Table 4 presents the weekly hours of paid work by gender and health status for the employed, as well as female share of paid work. 

Table 4. Paid work by gender and health status among the employed 45-64 –year-olds (hours per week).
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Denmark

35.3

35.9

28.6

33.6

0.45

0.48

Finland 

39.1

32.0

28.9

36.9

0.42

0.54

Germany

27.7

28.3

21.7

20.2

0.44

0.42

Netherlands 

42.8

29.8

26.0

19.7

0.38

0.40

United Kingdom 

48.6

28.2

35.8

31.4

0.42

0.53

Average

38.7

30.8

28.2

28.4

0.42

0.47

Male

Female

Female share


It is seen that illness or disability lowers labour supply on average by 8 hours per week for men and by 4 hours per week for women. Individuals with poor health are also not able to increase their domestic work supply after withdrawal from work to the same extent as the healthy are. Among the employed in each country, those in bad health supply substantially fewer hours of work than the healthy with the some exceptions mentioned earlier (Denmark and women in Finland).  It is seen that female shares of paid work are smaller than for total work in all countries for the healthy. Those with poor health share paid work more equally. For men, the difference between the labour supply of individuals with different health statuses is on average 7.9 hours, and for women 4.0 hours a week (excluding Finland and Denmark where estimations overstate work supply for the unhealthy). Thus the relevance of considering health as a determinant of labour market behaviour with the data we are working with is evident.

4.2
Domestic work

Table 5 presents the weekly hours used in domestic work for both genders by employment status and health.

Table 5.  Domestic work by gender, employment status and health, 45–64 -year-olds (hours per week).
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11.1

9.5

21.3

12.3

15.6

17.5

19.2

33.2

Finland 

16.2

18.1

25.0

26.3

27.4
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38.7
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Germany

16.5

17.2

18.3

25.9

24.6

19.4

16.8

31.2
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11.3

15.5

26.4
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25.5

32.3
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33.7
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13.6

16.8

28.3

23.0

22.4

19.3

33.2

25.5
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13.7

15.4

23.9

22.5

23.1

22.3

28.9
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Regardless of employment status, women perform the majority of household duties. Germany and United Kingdom exhibit the most equal allocation of time use in domestic work overall. Household work is more equally allocated among the non-employed than the employed in all countries, the largest difference between the employment statuses being in the case of healthy Germans (female share of domestic work among the employed: 0.60, non-employed: 0.48). 

It is seen that non-employed do more domestic work than employed. Non-employed healthy men devote on average 14.7 more hours per week in domestic work than employed healthy men. In women’s case, the non-employed use 10.8 more hours per week in domestic work than do the employed. It is evident that healthy men increase their supply of household work by relatively more when non-employed. The time use of men and women become thus more similar in retirement. The differences depending on employment status are smaller for those with poor health, being around 6-7 hours both for men and women. Thus, individuals with poor health do not benefit as much from the increased household work after retirement. However, we saw earlier that total work burden is rather high for women in poor health and domestic work supply remains high in non-employment. Both the high dual burden and domestic work opportunities may push for retirement.
For women, health status has on average relatively little effect on paid or domestic work. However, country differences are striking. In Denmark and Finland unhealthy women actually provide more paid work than healthy women. Similarly, in Denmark, Germany and partly in UK women with poor health also have a very high domestic work supply. In these countries, domestic work supply of the non-employed is much higher than of the employed, and this is especially true for those with poor health. The differences in the supply of paid work and domestic work of employed women with respect to health status are not very large. The attractiveness of additional non-work time can be greater for women with poor health due to their relatively high labour supply when employed and high domestic work supply when retired. In addition, their pensions are at a relatively high level because of the high labour supply.. The opposite holds for men,  retiring is most attractive to the healthy

Piekkola and Leijola (2003) find that the increase in domestic work supply of men after retirement can be explained by gender specialization and the continuity of lifetime patterns for women. Specialization is of less importance when spouses are retired, which explains the increase of domestic work by men. This seems to be true especially for healthy men. Men in poor health are not able to increase their supply of household work to the same degree or enjoy the high level of pensions. 

Continuity of lifetime patterns of women also explains why they exhibit less reallocation of time after retirement. It is seen from Table 13 that this finding is true especially for the healthy, since women provide on average 65% of domestic work while still employed. Gender specialization is less apparent among those with poor health. Women with poor health work relatively long hours but are also able to increase their supply of household work when retired. Continuity of lifetime patterns is less striking for them, which is important in the retirement incentives considered. It can also be claimed that in Finland, Germany and the Netherlands the specialization seems to extend to retirement for those with poor health, since the increase in the supply of domestic work is the greatest. In Finland and UK, poor health has a negative effect on domestic work irrespective of work status, but still the increase in the supply of domestic work is greatest for them with respect to the employment status. 

5 Incentives to Retire

5.1
Replacement Rates

Following tables show replacement rates inclusive of the value of domestic work for men and women by health status. The value of domestic work is assessed following Piekkola and Leijola (2003) as shown in Appendix. The measures are shown for ages 55 to 70 in order to show the development of the replacement rates, although drawing full pension benefits is not possible before the pensionable age. Individual is assumed to have been 25 years at work at age 55 so that replacement rates have not yet reached upper bounds. However, in most of the countries an early retirement scheme exists at age 55. Columns on the right show unweighted average of the figures over the countries, and the last row shows the averages in each country for ages 55 to 70. 

Table 6. Replacement rates for men by health status.
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Table 7. Replacement rates for women by health status. 
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For men, the average of replacement rates across the countries is 90% for the healthy and 84% for the unhealthy. The replacement rates are higher for men in good health than in poor health in all countries except for Germany. In difference, for women, the individuals with poor health have a higher replacement rate 95% than the healthy 89%. As discussed, the reason is either the relatively high labour supply of women in poor health, as in Denmark and Finland, or the high domestic work supply of non-employed women in poor health in all countries (strikingly so in Denmark, Finland and Netherlands). Correspondingly, the highest replacement rates for women in poor health are found for Denmark, Finland and Germany. 

5.2
Option values for retirement

Consider next the path of option values for each country separately. These are in principle important in retirement decision since it is the change in replacement rate that is important and not only the level of pensions. Domestic work has two effects on option value. First, replacement rate is usually higher since the household work supply is higher for non-employed as shown above. This explains why pension wealth is higher when domestic work is included. Second, domestic work also affects the relative value of continuing to work because of foregone domestic work. This explains why the accumulation of total income is lower before the pensionable age.

In what follows we show option values for retirement at age 55. As long as option value is positive it is beneficial not to retire at age 55 compared to the particular comparison year. The peak value of the option value shows the maximum benefit of not retiring today. 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 becomes less and less optimal in each successive year to postpone retirement from the financial point of view because the implied higher pension level is more than offset by the fewer years left to draw the pension. Figure 2 shows the option values in good and poor health in thousands of euros in each country using (2). This applies replacement rates since pensionable age. Female incomes are adjusted according to work supply relative of men, as was the case with replacement rates in the previous section. Option value figures can be found in tables A6 and A7 in the Appendix.

Figure 2. Option values in thousands euros by health status.
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It is seen from Figure 2 that healthy men are inclined to retire earlier in Denmark, the Netherlands and the UK as the time use allocation implies. In Finland, domestic work of men is relatively the same irrespective of health status. The lower labour supply for men in poor health does not alter the replacement rate by enough to have a large effect. In Germany, the higher supply of domestic work of men with poor health explains the greater incentive for those with poor health to retire. 

It is seen from Figure 2 that women in poor health are inclined to retire early in Denmark and to some extent in Germany as implied by the relatively high replacement rates in all countries. In Finland and the Netherlands the curves for unhealthy women is above the ones for healthy women despite the very high supply for household work when non-employed. In Finland the explanations is that the labour supply of women with poor health is the highest. Since the new Finnish pension system considered here offers very high incentives for the postponement of retirement (accrual rate of 4.5 beyond age 63 and deduction of accrual by 7 if retiring before 62) the high-income women with poor wealth are encouraged to continue to work later. As clearly remarked before, the labour supply prediction for Finland seems to be a bit distorted and women with poor health actually supply less paid work. Hence, this conclusion is not very decisive but rather shows the sensitiveness of fiscal incentive to the level of income. In the Netherlands, the labour supply of women in poor health is, in contrast, exceptionally low. Thus women with poor health are more likely to get the lower, flat pension and not 70% of the wage level before retirement as when income level is high enough. Replacement rate is low and therefore also the pension wealth accruals are low.
One of the major conclusion in Piekkola and Leijola (2003) was that the level of replacement rate is important. The level of option values did not instead predict well the average age of retirement, although the implied optimal retirement age is an important predictor of retirement. This leads us to believe that the retirement incentives are still stronger for women in poor health if replacement rate is higher even if option values do not indicate this.

5.3 Pension systems and the incentives to retire

Tables 8 and 9 present the yearly earnings and the value of domestic work while employed and in retirement. These figures, together with the replacement rates and option values allow a more detailed comparison of retirement incentives in different pension systems.
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Table 8. Yearly earnings and the value of domestic work by employments status and health, men.
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Table 9. Yearly earnings and the value of domestic work by employments status and health, women.

Denmark 

The average retirement age is 62.4 years for men and 61.5 years for women. The later average age of retirement than in other countries can be explained by the public pension system that encourages postponement of withdrawal from work. The partial replacement rates are lower than in most other countries before the legal age of retirement 65 years (58 percent for healthy men and 68 percent for healthy women). 

In Denmark, the change in domestic work after retirement is average, worth around 4300 € for healthy men and 1500 € for healthy women. Among the unhealthy, the increase is 1700 € for men and very high 6600 € for women. Thus the unhealthy non-employed women supply the most household work in Denmark, and it is not surprising that health status has the opposite effect on the added income from domestic work for men and women. The unhealthy also, surprisingly, supply more paid work than the healthy. This explains the difference in the option value curves for the healthy and the unhealthy. The incentives to keep working is the lowest for men among the healthy for women among the unhealthy. For women, their poor health status might also serve as a triggering factor in the retirement decision. They may decide to stop working in order to be able increase their household work. This is shown to be the case in continental Europe, too.

Finland

 A new pension system has been launched in Finland, and it gradually starts to affect pensions in 2005. Pension accrual starts at age 18 and pension is based on the whole working career and not on ten last years of each employment relationship. Accrual is 1.5 before 53, 1.9 in age 53-62 and 4.5 in ages 63-68. The new system is partly financed by an increase in the social security payment of employees by 30 percent from age 54 onwards. Unemployment pipeline at age 60 still enables  effective retirement at age 60. Here, the pensionable age is set at 62 years. 
In Finland, the marginal value of domestic work is also one of the highest as hourly net wage is 7.8 €. In Finland, the difference between net earned income and pension income is around 5000 € after retirement. This is almost totally compensated 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. The value of extra domestic work after retirement is 3600 € (3300 €) for men and 4600 € (5600 €) among the healthy (unhealthy).

The retirement incentives are weaker for unhealthy women because they supply less household work in absolute terms and do more paid work while in working life. It is optimal for men to postpone retirement to 68 years of age compared to retiring at age 55. This would also be true with inclusion of unemployment pension pipeline although incentives would be higher for early retirement. The incentives based on 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 option value relatively flat. Thus, individuals are rather indifferent whether to retire at age 62 or at age 68 and this is so especially for women.

It seems that the new pension scheme is relatively successful in mitigating the decrease in pension wealth after pensionable wealth. On the other hand, the pension wealth at age 62 years is approximately 13,000 € higher for men and 14,800 € for women in the new system to take place in 2005 compared to the current one as replacement rates are 5 percentage points higher (including domestic work). It is by no means clear that individuals are planning to retire later since the initial level of pension wealth also tends to be higher. Piekkola and Leijola (2003) show that the level of replament rate/pension wealth as such is very important determinant of retirement.
Germany

 In Germany, as in other countries, workers lose approximately half of net incomes from earnings after retirement. Household work does not substantially increase after retirement, only by worth 500 € (1900€) for healthy (unhealthy) men and 2600€ (3100€) for healthy (unhealthy) women (evaluation uses time use survey from 1991). This explains the closeness of the option values with or without domestic work. The replacement rate of pensions in 2000 at age 62 is by authorities calculated 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%-79% at age 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  encouraging to work until the age of 63 as individuals cannot draw any pensions earlier 63 is also the pensionable age assumed here. In economic incentive terms retirement can occur at any time between 62 or 67 years for men, and is postponed for women who gain least from additional household income. The reason for the postponement of retirement is the deduction of pensions by 3.6% per year if retirement occurs before 65 and an addition to pension at 6% per year if retirement is postponed.
The non-employed women with good health in Germany are an exception to the rule that people increase their supply of household work when no longer participating in the labour market. In fact, they perform on average 8 hours less household work after retirement. For this reason, their option value inclusive of the value of household work exceeds the one only considering paid work (not shown). The unhealthy, on the other hand, increase their household work supply by 12 hours, making it more attractive for them to retire than for the healthy. 

The Netherlands

 In the Netherlands, the basic Social Security old age pension is available at age 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 government plans to phase out gradually the present system. 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 average production worker wage it is assumed that the public flat pension rate is more favourable. 

In Netherlands, the value for additional household work after retirement among the healthy is 4600 € for men and 3400 € for women. For the unhealthy, the increase in domestic work is small, yielding extra pension income worth only 2900 € for men and 400 € for women. The public pension system with flat pension implies low replacement rate around 90 percent (46 percent for men and 39 percent for women when domestic work is excluded). For the unhealthy, the total replacement rates are lower. It is clear that incentives to retire are relatively low for low-income earners, especially for women who are assumed to draw pensions from the public system rather than choosing 70 percent of incomes also at average incomes. Optimal retirement age is close to the pensionable age. It is seen that the age limit of 60 years inhibits earlier retirement, albeit disability pension scheme is often available at earlier age.

The total option value  reaches zero for healthy men at age 64, while in the case of the unhealthy it is pushed to 66.5 years. The peak occurs at 59 for both. Otherwise, health has little effect on the retirement incentives of the Dutch, and their time use patterns with respect to health and labour force status are fairly consistent with the hypotheses of the healthy performing more work, both paid and unpaid, and people increasing their supply of household work after retirement.

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 pensionable age at 60 years due to various early retirement arrangements leading to average retirement at 62 years for men and 61 years for women. 

In United Kingdom, the value for additional household work after retirement is 4800 € for men and 3600 € for women among the healthy, while among the unhealthy the increase in domestic work supply is worth 2000 € both for men and women. In the UK, we are only considering the State Earnings Related Pension Scheme (SERPS), by which about 25% of the labour force is covered. Private pension schemes constitute over half of 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 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, 71% for men and 81% for women, guarantee incentives to postpone retirement. At the low level of any tax difference Mitä tarkoittaa?, an individual is relatively indifferent with the timing of optimal retirement given the pensionable age of 60 for women and 65 for men. The effect of health status on option values comes from the smaller increase of household work in non-employment, as the UK also represents the “normal” time use with respect to health and labour force participation: The non-employed supply more household work and the healthy increase their supply by more than the unhealthy, and this results in a mere level effect of health status on option values.

5.4
Health and the incentive to retire

Summary of the effect of health on the retirement incentives across the countries

6 Conclusion

The aim of this work is to expand on the previous work by Piekkola and Leijola (2003), where it was established that accounting for domestic work in financial incentive calculations for the decision to retire makes early retirement more attractive. The effect of the increased supply of domestic work after withdrawal from the labour market is greater for men, and the replacement rates for retirement are close to 100% when domestic work is included in the calculations. Individuals also consider other factors in their retirement decision, however, and health status is among the most important of these. Health affects both the supply of work, paid and domestic, and the valuation of leisure time.

Whereas in the previous work, time use in domestic work was found a more significant determinant of retirement for men, health status could be viewed more important for women. If women value domestic work higher than men do, they might be more prone to retire early for health reasons in order to be able to catch the benefit from domestic work while still able perform household chores. The effect of health on retirement incentives indeed differs between genders. For men, the replacement rates inclusive of the value of domestic work are lower for the unhealthy (84% on average) than for the healthy. Unhealthy women have instead on average higher replacement rates (95%) then the healthy (84%). One reason is that women adjust their work supply by less with respect to health status and in some cases, in fact, the unhealthy supply more domestic work than the healthy, an average 32 hours per week. Unhealthy women have thus clearly relatively high total work burden. 
It is generally argued that individuals with poor health may be forced to leave the labour force. It has been shown that women in poor health have clear incentives to leave the labour force, because of the high value of non-work time in household work and high total work burden. More flexible working hours and part-time retirement are a key to maintain high employment for women with poor health. An important target group for men are also those with good health, since those with poor health already adjust their labour supply. 

The common European concern over the challenges presented by the demographic ageing and the falling labour force participation rates of the ageing to European economies has prompted an effort towards a better understanding of the retirement decision process. The result obtained in this work, that in addition to accounting for the value of household in financial incentive calculations, also health status is an important determinant of the retirement incentives. The marginal value of non-paid-work time appears highest in the retirement decision of men in good health and women in poor health. The first reason is the longer total working days leading to the scarcity of leisure. The second reason is the observed substitution of domestic work for paid work. In economic terms, paid work and leisure work more as complement and the substitution elasticity between consumption and domestic work is high. 
The incentive to continue working may also not be effective if the pension wealth does not constraint the possibility of early retirement, but an individual is forced to leave the labour markets due to poor health. Thus the poor labour market situation among the men in poor health also explains low participation in work life.
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APPENDIX I
Table A1. Logistic Model for Poor Health Status for 45–64 -year-olds in Denmark.
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-1.99

-1.93

-0.42

1.37

(-2.49)*

(-2.13)*

(-1.04)

(1.41)

Income percentile 90-100

-0.22

-2.03

-1.00

1.06

(-0.26)

(-1.83)

(-1.73)

(1.63)

Child < 18 years

0.07

0.87

-0.25

1.27

(0.14)

(-0.82)

(-0.44)

(0.85)

40+hrs a week

0.07

0.14

(0.18)

(0.3)

Married

0.03

0.65

0.16

0.59

(-0.06)

(-0.91)

(0.35)

(-2.71)

Observations

480

127

449

203

Pseudo R2

0.04

0.16

0.02

0.07

Robust z statistics in parentheses. * significant at 5%; ** significant at 1%.


Table A2. Logistic Model for Poor Health Status for 45–64 -year-olds in Germany. 
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Age

-0.04

0.65

-0.21

0.96

(-0.1)

(1.23)

(-0.44)

(2.56)*

Age2

0.0011

-0.0058

0.0020

-0.0082

(0.3)

(-1.23)

(0.44)

(-2.39)*

Highly educated

Income percentile 25-75

-0.11

-0.27

-0.27

-0.17

(-0.51)

(-0.82)

(-0.92)

(-0.63)

Income percentile 75-90

-0.49

-0.43

-0.08

0.04

(-1.71)

(-1.06)

(-0.21)

(0.13)

Income percentile 90-100

-0.85

-0.71

-0.98

0.04

(-2.48)*

(-1.18)

(-2.14)*

(0.1)

Child < 18 years

-0.12

0.57

-0.02

0.11

(-0.4)

(0.83)

(-0.03)

(0.3)

40+hrs a week

-0.22

0.27

(-1.21)

(1.17)

Married

0.23

-0.45

0.11

0.14

(0.72)

(-1.14)

(0.35)

(0.47)

Observations

1133

583

826

939

Pseudo R2

0.04

0.03

0.02

0.03

Robust z statistics in parentheses. * significant at 5%; ** significant at 1%.


Table A3. Logistic Model for Poor Health Status for 45–64 -year-olds in The Netherlands.
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Age

-0.02

-0.62

-0.81

0.22

(-0.05)

(-0.85)

(-1.3)

(0.7)

Age2

0.0002

0.0041

0.0078

-0.0017

(0.05)

(0.63)

(1.3)

(-0.61)

Highly educated

-1.50

-1.27

0.61

(-1.43)

(-0.83)

(0.75)

Income percentile 25-75

-0.15

-0.57

-0.06

-0.07

(-0.63)

(-1.68)

(-0.2)

(-0.34)

Income percentile 75-90

-0.47

-0.76

-0.74

0.13

(-1.43)

(-1.71)

(-1.6)

(0.5)

Income percentile 90-100

0.14

0.00

0.11

-0.18

(0.39)

(0)

(0.25)

(-0.58)

Child < 18 years

-0.13

0.48

-0.18

-0.57

(-0.5)

(1.11)

(-0.53)

(-2.44)*

40+hrs a week

-0.60

-0.46

(-2.52)*

(-0.77)

Married

-0.25

0.72

-0.33

-0.32

(-0.81)

(2.09)*

(-1.01)

(-1.4)

Observations

1037

350

562

878

Pseudo R2

0.02

0.12

0.02

0.02

Robust z statistics in parentheses. * significant at 5%; ** significant at 1%.

 


Table A4. Logistic Model for Poor Health Status for 45–64 -year-olds in The UK.
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Age

1.27

0.07

0.69

1.15

(2.01)*

(0.14)

(1.3)

(2.92)**

Age2

-0.0113

-0.0004

-0.0063

-0.0104

(-1.93)

(-0.09)

(-1.29)

(-2.93)**

Highly educated

-1.54

0.80

(-1.23)

(0.57)

Income percentile 25-75

-0.87

-0.26

-0.23

-0.06

(-2.19)*

(-0.84)

(-0.84)

(-0.25)

Income percentile 75-90

-0.58

-0.88

-1.07

-0.35

(-1.09)

(-1.97)*

(-2.19)*

(-1.03)

Income percentile 90-100

-1.76

-2.11

0.03

-0.52

(-2.11)

(-3.46)**

(0.07)

(-1.2)

Child < 18 years

0.64

0.30

0.60

-0.38

(1.12)

(0.61)

(0.99)

(-0.85)

40+hrs a week

-0.73

-0.08

(-2.06)*

(-0.27)

Married

-0.57

0.30

0.19

-0.40

(-1.26)

(0.88)

(0.66)

(-1.53)

Observations

814

331

715

619

Pseudo R2

0.07

0.05

0.02

0.03

Robust z statistics in parentheses. * significant at 5%; ** significant at 1%.


Measuring the value of household work

Eurostat task force report (2003) suggests that gross wages should be used as a value of household production if the purpose of the analysis is to describe forgone expenses, i.e. domestic work supply is considered an alternative for buying the service from someone else. However, if the households are considered to earn the money by producing the services themselves it is more appropriate to use the net wage in the analysis. Here, we use net wage as a value of household production as was done in our previous work (Piekkola and Leijola 2003). Further, we chose the net wage of a municipal household help worker (Table A5). 

Table A5. 
Wage rates for household work (euro per hour) in each country. Information provided by AGIR partners.
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55

10.95

14.03

12.62

12.61

24.72

23.71

10.92

12.45

16.75

19.47

15.19

16.45

56

21.90

28.05

25.23

25.22

42.17

39.65

19.87

23.02

33.51

38.94

28.54

30.98

57

32.85

42.08

37.85

37.83

59.79

55.75

29.25

34.00

50.26

58.41

42.00

45.62

58

43.80

56.11

50.46

50.44

77.57

72.03

38.62

44.98

67.01

77.88

55.49

60.29

59

54.75

70.13

63.08

63.05

95.51

88.49

48.00

55.97

83.76

97.35

69.02

75.00

60

65.70

84.16

75.69

75.65

113.64

105.13

37.86

47.48

85.18

103.83

75.61

83.25

61

65.61

89.52

88.31

88.26

131.94

121.96

28.10

39.37

86.78

110.43

80.15

89.91

62

65.85

95.13

96.01

95.62

150.44

138.98

18.70

31.64

88.57

117.17

83.91

95.71

63

66.39

100.98

91.77

91.61

148.95

134.05

9.67

24.27

90.55

124.04

81.47

94.99

64

77.04

117.21

86.82

86.93

147.30

128.97

0.98

17.27

160.11

195.49

94.45

109.17

65

77.23

122.54

81.18

81.60

148.13

126.51

-8.21

9.81

156.31

196.74

90.93

107.44

66

77.73

128.13

74.89

75.68

148.43

123.53

-16.90

2.85

152.86

198.29

87.40

105.69

67

78.54

133.96

67.99

69.18

148.12

119.94

-25.11

-3.63

149.78

200.14

83.86

103.92

68

79.64

140.04

60.52

62.15

147.16

115.69

-32.84

-9.64

147.03

202.28

80.30

102.11

69

81.63

146.96

49.24

51.51

145.46

110.70

-40.12

-15.19

144.63

204.71

76.17

99.74

70

83.21

153.39

38.28

41.18

142.96

104.90

-46.95

-20.29

142.56

207.42

72.01

97.32

Average

61.42

95.15

62.50

63.03

117.02

100.62

4.49

18.40

103.48

134.54

69.78

82.35

Average

Netherlands

UK

Denmark

Finland

Germany


France: the employer (if it is a household) can deduct from his taxes a sum that is approximately equal to 3 euros per hour while the employee can have a premium (in order to compensate the negative utility of working because he is close to the assistance revenue) which is around 0.3. Netherlands: employer receives a wage cost subsidy of € 0.89 (7.43 - 1.32 + 0.89 = 7.00). Germany: full time worker case. In 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 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.

Option values by health status across countries 

Table A6. Option values, men
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11.56

7.99

12.21

19.02

31.37

19.02

7.43

10.89

14.24

23.53

15.36

16.09

56

23.12

15.98

24.41
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50.58

38.05

13.24

19.63

28.48

47.05

27.97

31.75

57

34.68

23.96

36.62

57.07
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57.07
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42.72

70.58

40.68

47.53

58

46.24

31.95
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89.54
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25.58
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60
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61

74.82

45.07

85.44

133.17

149.43
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42.53
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148.12
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63
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40.30
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29.68
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146.36

232.07

111.43

137.53

64

103.18

55.08

120.76

188.23

187.54

188.23

29.32

55.39

144.92

235.73

117.14

144.53

65

108.48

52.14

124.28

193.70

199.19

193.70

28.27

56.37

143.80

239.70

120.80

147.12

66

114.10

49.72

126.59

197.30

210.33

197.30

27.39

57.55

142.99

243.95

124.28

149.17

67

119.75

47.39

127.77

199.12
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199.12

26.69

58.94

142.49
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150.62

68

125.57

45.36

127.86

199.25
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199.25

26.15

60.52

142.29
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69

132.18

44.58

120.97
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240.19

188.51

25.77
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142.37
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132.30

148.47

70
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114.13
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248.82
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25.55
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142.75
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Average

82.87

39.56

89.38
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157.25
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25.50

47.85
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Netherlands

Average
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Denmark
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Actual health status*

Work, Employed

39.07

36.54

31.52

28.07

Household, Employed

13.99

14.24

23.25

24.45

Household, Non-employed

22.36

22.29

33.12

33.63

Estimated health status**

Work, Employed

39.15

32.05

28.89

36.88

Household, Employed

16.19

18.08

27.41

22.99

Household, Non-employed

25.04

26.35

38.7

36.97

*Self-reported health status in time use survey

** Estimated with ECHP

Men

Women

Table A7. Option values, women

� In Finland from 1980 to 2002 the share of disability pension receivers at age 16-64 has decreased from 9% to 8% or to 7% with a similar age structure (Central Pension Security Institute). 
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