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Chapterr 1 

Introduction n 

Thee labour force participation of elderly people in the Netherlands is extremely low. 
Inn 1998, only 20 percent of all males and 6 percent of all females aged 60 to 64 were 
activee in the labour market. For people aged 55 to 59, labour force participation 
ratess were 65 percent for males and 26 percent for females. Compared to middle 
agee groups, this reflects a dramatic fall in participation over age. Compared to the 
averagee in the OECD, elderly labour force participation rates are around 20 percent 
lowerr for both males and females. Figure 1.1 illustrates these differences. 

DD Moles 
SS Females 

647. . 

457. . 

Agee 15 -54 Age 5 5 - 5 9 Age 6 0 - 6 4 Age 5 5 - 6 4 Age 5 5 - 6 4 
Netherlandss Netherlands OECD Average 

Figuree 1.1: Labour Force Participation Rates, 1998 

Source:: CBS (1999c), Labour Force Survey and OECD (1999), Employment Outlook. 

--

--

--

--

847 7 

597 7 

657 7 

267 7 

1 1 
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Independentlyy of the low level of labour force part icipation, the proportion of 
elderlyy people in the populat ion will increase substantial ly in coming decades. Cur-
rently,, around 30 percent of the Dutch populat ion is 50 years or older, but this 
wil ll  increase to around 40 percent in 2020. Reasons for the rapid ageing of the 
populat ionn are increased lif e expectancies and a fall in birth rates after the baby 
boomm of around 1950. Even though birth rates have increased in recent years, the 
currentt populat ion ageing is expected to be structural, as il lustrated in figure 1.2. 

--

--

--

—— — Ages 20 to 49 
Agess 50 to 64 

- - " ''  ^ ^ - " " 

—-—-

--

--

199 88 200 4 201 0 201 6 202 2 202 8 203 4 204 0 204 6 205 2 

Figuree 1.2: Population Shares by Age Group, 1998 - 2050 

Source:: CBS (1999b): Population Forecasts 1998-2050, middle scenario. 

Loww levels of elderly labour force part icipation and structural ageing in the com-
ingg decades lead to two major concerns: the availability of sufficient and qualified 
labourr and the affordability of (social) benefit programmes. In addit ion, the early 
ret i rementt of workers implies a limited use of human capital investments. 

Earlyy retirement thus has a number of direct consequences for the Dutch econ-
omy.. First of all, it contributes to tensions and bottlenecks in the labour market. 
Recently,, this has become a serious problem as a result of high economic growth 
andd consequent labour demand. Secondly, early retirement reduces the pool of 
highlyy qualified workers with sufficient labour experience. Currently, the demand 
forr highly qualified labour increases rapidly as a result of technological change, 
globalisation,, increased demand for high quality products and the demise of mass 
product ion.. Thirdly, early retirement reduces the return on investments in knowl-
edgee and labour experience. But early retirement also has become an inst i tut ional 
achievementt that predetermines the behaviour of both employers and employees. 
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Thiss may result in labour market rigidity, especially for elderly people. And fi-
nally,, the affordability of (social) benefit programmes becomes questionable when 
thee number of contributors (workers) decreases in comparison to the number of 
beneficiariess (non-workers). 

Mostt Social Insurance benefit programmes in the Netherlands, like those for 
unemploymentt and disability, as well as most early retirement schemes, are based 
onn a pay-as-you-go system, in which labour participants finance the benefits of non-
participants.. Even without earlier retirement, population ageing already decreases 
thee proportion of contributors and increases the proportion of beneficiaries. Table 
1.11 gives an impression of the magnitude of these changes, where the so called 
dependencydependency rates express the number of elderly people in percentages of the number 
off  younger people. 

Tablee 1.1: Dependency Rates by Age, 1998 - 2050 

PeoplePeople Aged 
asas Percentage of People Aged 

1998 8 

2005 5 

2015 5 

2030 0 

2050 0 

50-50- 64 
20-20- 49 

36 6 
44 4 
51 1 
51 1 
49 9 

50+ 50+ 
20-20- 49 

65 5 
76 6 
94 4 
109 9 
108 8 

65+ 65+ 
20-20- 64 

22 2 
23 3 
28 8 
39 9 
40 0 

Source:: CBS (1999b), Population Forecasts 1998-2050, middle scenario. 

Inn 1992, concerns regarding the consequences of low elderly labour force par-
ticipation,, led to the provision of funds by the Dutch Foundation for Research on 
thee Elderly (NESTOR) to develop a research programme on this topic. As part of 
thiss programme, the present study attempts to provide insight in the determinants 
off  elderly labour force participation and factors that influence early retirement de-
cisions.. Special attention is given to (behavioural) factors that can be affected by 
policyy measures, and to the effectiveness of policy measures. Before the main re-
searchh questions are formulated in section 1.2, a more detailed overview of labour 
forcee participation in the Netherlands is provided in section 1.1. 

1.11 Elderl y Labour  Force Participation 

Howw do Dutch labour force participation rates vary with age, gender, education 
andd household type? What has been the historical development of labour force 
participationn in the Netherlands? And how do Dutch participation rates compare 
too those in other industrialised countries? Answers to these questions are found in 
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thiss section. 

CharacteristicsCharacteristics of Dutch labour force participation 

Labourr force part icipation in the Netherlands starts to fall dramatical ly from age 
50,, and accelerates after age 55. Gross participation rates even come close to net 
part ic ipat ionn rates1, which points to a very low number of unemployed elderly 
individuals.. Figure 1.3 shows gross and net labour force part icipat ion rates by age 
groupp in 1998. 

100 0 

90 0 

80 0 

70 0 

60 0 

50 0 

40 0 

30 0 

20 0 

10 0 

--

r-n r-n --

 Gross Participation 
BB Net Participation : : 

15 -199 2 0 - 2 4 25-34 3 5 - 4 4 4 5 - 4 9 5 0 - 5 4 5 5 - 5 9 6 0 - 6 4 

Figuree 1.3: Labour Force Participation Rates by Age Group, 1998 

Source:: CBS (1999c), Labour Force Survey 1998. 

Evenn more dramat ic than the difference in labour force participation by age is 
thee difference between men and women. Around 70 percent of all males older than 
500 still part ic ipates in the labour market, but for females older than 50, participation 
iss below 40 percent. Table 1.2 shows that this 30 percent discrepancy is already 
presentt in the 25 to 44 age group. However, part of the difference in labour force 
part ic ipat ionn has been made up by women between 1993 and 1998. Below, it is 
shownn that this is a continuation of a trend that started around 1970. 

Tablee 1.2 shows that more educated people have higher part icipation rates, and 
thatt the decline in part icipation with age is stronger for less educated people. Due 

11 Gross labour force participation is equal to all people either working or searching for a job. 
Nett labour force participation is equal to all working people. Unemployment rates can be derived 
fromm the difference in gross and net participation rates. 
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too recently developed shortages in the labour market as a result of constant high 
economicc growth, less educated people already remain longer in the labour market 
inn 1998 than in 1993. In addit ion, young people with higher general education enter 
thee labour market earlier. 

Tablee 1.2: Part icipation Differences by Gender and Education, 1993 and 1998 

Age Age 
(percent(percent points) 

Gender r 
Males s 
Females s 

Educat ion n 
Elementary y 
Secondaryy General 
Pr imaryy Vocational 
Higherr General 
Secondaryy Vocational 

Higherr Vocational 
Academic c 

Averagee Part ic ipat ion 

1515 -
1993 1993 

1 1 
-1 1 

-24 4 
-19 9 

20 0 
-20 0 
35 5 

32 2 
17 7 

46 6 

24 24 
1998 1998 

2 2 
-2 2 

-22 2 
-19 9 
17 7 

-13 3 
37 7 

7 7 
54 4 

45 5 

25-25-

1993 1993 

16 6 
-17 7 

-21 1 
-11 1 

-6 6 
-7 7 

5 5 
11 1 
16 6 

77 7 

44 44 
1998 1998 

13 3 
-13 3 

-21 1 

-10 0 
-6 6 
-5 5 

3 3 
8 8 

13 3 

81 1 

4545 -
1993 1993 

19 9 
-19 9 

-20 0 
-9 9 

-7 7 
6 6 
9 9 

17 7 
33 3 

49 9 

64 64 
1998 1998 

17 7 

-17 7 

-22 2 
-6 6 

-12 2 
-1 1 
7 7 

17 7 

28 8 

55 5 

1515 -
1993 1993 

14 4 
-15 5 

-26 6 
-20 0 

-3 3 
-16 6 
12 2 
18 8 
27 7 

62 2 

64 64 
1998 1998 

12 2 
-13 3 

-26 6 
-20 0 

-6 6 

-12 2 
10 0 
14 4 
24 4 

66 6 

Source:: CBS (1994a and 1999c), Labour Force Survey 1993 and 1998. 

Tablee 1.3: Part icipation Differences by Origin and Household, 1993 and 1998 

Gender Gender 
(percent(percent points) 

Origin n 
Autochthon n 
Immigrant t 

Posit ionn in Household 

Single e 
Par tnerr or Parent 

Other r 
Averagee Part ic ipat ion 

MaJes s 

1993 1993 

1 1 
-9 9 

-6 6 
8 8 

-23 3 

76 6 

1998 1998 

1 1 
-10 0 

-4 4 
0 0 

2 2 

78 8 

Females Females 

1993 1993 

1 1 
-7 7 

11 1 
0 0 

-9 9 

47 7 

1998 1998 

1 1 
-7 7 

5 5 

5 5 
-4 4 

53 3 

Total Total 

1993 1993 

0 0 
-8 8 

3 3 
3 3 

-15 5 

62 2 

1998 1998 

1 1 
-9 9 

1 1 
1 1 

-2 2 

66 6 

Source:: CBS (1994a and 1999c), Labour Force Survey 1993 and 1998. 

Tablee 1.3 shows that immigrants part icipate less in the labour market than 
autochthons.. Despite cultural differences, part icipation rates of women relative to 
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menn are similar for both groups, as well as the development in participation between 
19933 and 1998. Overall, immigrants have taken less advantage of recent economic 
growthh and higher labour demand. As a consequence, the difference in participation 
betweenn immigrants and autochthons has increased in recent years. 

Inn general, the household position does not seem to be an important factor for 
labourr force participation. But there is a difference between males and females. 
Singlee males have relatively low participation rates, while single females have rel-
ativelyy high participation rates. For partners or parents, a trend of emancipation 
hass taken place between 1993 and 1998. The participation of husbands and fathers 
hass decreased, while that of wives and mothers has increased. 

Inn summary, it can be concluded that participation rates are particularly low 
forr less educated elderly, females and immigrants. But how have these labour force 
participationn rates developed during the last century? 

HistoricalHistorical development 

Sincee 1899, there has been a strong decline in male labour force participation. 
However,, this decline has almost been completely compensated for by the increase 
inn labour force participation of females. Table 1.4 shows that especially in the 40 
too 49 age group, the participation increase for females has been strong, resulting in 
aa very high overall participation rate for this group. At the same time, the strong 
declinee in participation by elderly males is not at all compensated for by an increase 
inn elderly female participation. For almost a century, not more than 20 percent of 
alll  females aged 50 to 64 participated in the labour market. This raises the question 
wheree these (elderly) individuals obtained alternative sources of income. 

Tablee 1.4: Net Labour Force Participation by Gender and Age, 1899 - 1993 

(percen (percen 
Year r 

1899 9 
1909 9 
1947 7 

1960 0 
1980 0 
1990 0 

1993 3 

tages) tages) 
14-64 14-64 

89 9 
88 8 
83 3 
81 1 
69 9 
66 6 
67 7 

Males Males 
40-49 40-49 

96 6 
96 6 
98 8 
98 8 
92 2 
91 1 

92 2 

50-64 50-64 

92 2 
91 1 
90 0 
91 1 
70 0 
57 7 

56 6 

14-64 14-64 

25 5 
26 6 
27 7 
23 3 
27 7 

36 6 
39 9 

Females Females 

40-49 40-49 

17 7 

18 8 
21 1 
17 7 
30 0 
45 5 

52 2 

50-64 50-64 

17 7 

18 8 
17 7 

14 4 
16 6 
18 8 
20 0 

14-64 14-64 

56 6 
57 7 

55 5 
52 2 
48 8 
51 1 
53 3 

Total Total 
40-49 40-49 

56 6 
56 6 

58 8 
57 7 
61 1 
69 9 

72 2 

50-64 50-64 

53 3 
53 3 

52 2 
51 1 
42 2 
37 7 

38 8 

Source:: CBS (1994b), 1899-1994: Ninety Five Years Statistics in Time-Series. 

Peoplee who do not participate in the labour market obtain their income from a 
(working)) partner, from pensions and savings, or from the Social Security system. 
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Tablee 1.5 shows that disability programmes absorb most non-working individuals 
agedd 55 to 64, followed by early retirement programmes and unemployment pro-
grammes.. Since benefit levels in these programmes are related to previous labour 
income,, they are more frequently used by men than by women. But what exactly is 
thee relationship between the availability of alternative sources of income and elderly 
labourr force part icipation? 

Tablee 1.5: Population Shares by Income Source, 1998 

(percentages)(percentages) Age 15-64 Age 15-54 Age 55 - 64 
IncomeIncome Source Male Female Male Female Male Female 
Employmentt 75 49 81 55 43 16 
Earlyy Retirement (1996) 2 1 0 0 17 4 
Disabilityy 8 4 7 4 32 15 
Unemploymentt 3 2 2 2 9 3 
Source:: CBS (1999a), Labour Calculations, CBS (1999c), Labour Force Survey 

1998,1998, and LISV (1999), Annals of the Social Insurance 1999. 

Figuree 1.4 reflects the development of the number of individuals on disability 
benefitss since 1968. Compared to the slight increase in disabled individuals between 
agess 15 and 64, the number of elderly males part icipating in disability programmes 
hass increased dramatically, especially between 1975 and 1980. The role of disabil-
ityy programmes in retirement decisions seems to be evident, but the relationship 
betweenn other (Social Security) benefit programmes and labour force part icipat ion 
mayy be impor tant as well. Figures 1.5 and 1.6 show the development of labour 
forcee part icipat ion since 1950 and 1971 respectively, in combination with impor tant 
changess in programmes for alternative sources of income. 

Bothh figures show a sharp and steady decline in elderly male labour force par-
t icipationn and a steady increase in middle-aged female labour force part ic ipat ion. 
Butt more impor tant, both figures show evidence of correlation between insti tut ional 
changess and the growth or decline in part icipation rates2. A few years after the 
introductionn of the old age pension programme (Algemene Ouderdomswet, AOW), 
whichh is available to all citizens from age 65 on, a steady decline in male labour 
(force)) part icipation begins. Wi th the introduction of early retirement programmes 
(Vervroegdee Uittredingsregeling, V U T ) , which became an integral part of central 
labourr agreements from the late 1970's onward, elderly male labour force partici-
pationn declined even faster. In 1987, a revision of the Social Security system (sss) 
madee it easier for elderly workers to make use of unemployment benefit programmes 

22 Putman, Stavenuiter and Smolenaars (1999) describe the most important changes in early 
retirement,, disability and unemployment benefit programmes in detail, and the relationship with 
elderlyy labour force participation. 
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--

--

11 I 1 

Maless aged 55 to 64 
 — Females aged 55 lo 64 

/ / 

/ / 
/ / 

1 1 

--

--

196 55 197 0 197 5 198 0 198 5 199 0 199 5 200 0 

Figuree 1.4: Percentages of Population Participating in Disability Programmes 

Source:: LISV (1999), Annals of the Social Insurance 1999. 

(Werkloosheidswet,, ww)3, but the duration and level of unemployment and disabil-
ityy benefits had already been reduced in 1985. In response to the substantial growth 
inn disability benefits (Wet op Arbeidsongeschiktheid, WAO), a law that reduced the 
attractivenesss of disability programmes was introduced in 19934. Since then, a 
growthh in labour force participation is found for both males and females older than 
agee 55. 

Thee relation between institutional changes and elderly labour force participation, 
ass suggested in figures 1.5 and 1.6, does not necessarily express a one-way causal 
relationship.. Higher income security from disability and retirement programmes 
mayy have led to earlier retirement, but retirement caused by other economic or social 
circumstancess may also have raised the need for better income security. Similarly, 
thee revision of unemployment and disability programmes may have caused changes 
inn labour force participation, but growing participation rates and higher labour 
demandd may also have created circumstances that enabled the restriction of benefit 
programmes.. The relation between alternative sources of income and the decision 

33 For people aged 57^ and over, active job search was no longer required in order to receive 
unemploymentt benefits. In addition, employers were allowed to first layoff workers aged 55 and 
olderr during reorganisations. 

44 The duration and size of disability benefits were reduced, the definition of suitable labour 
extended,, the freedom of judgement by medical examiners restricted, and the frequency of re-
examinationss increased. 
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Introduction n 
AOW W 

Introduction n 
WAO O 

Introduction n 
VUT T 

Revision n 

sss s 

60 0 

50 0 

40 0 

30 0 
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too retire thus requires further research, which is materialised in this study. 

InternationalInternational comparison 

Dutchh labour force participation is particularly low for less educated elderly, females 
andd immigrants. It has declined dramatically for elderly males during the last 
century,, partly compensated for by a rise in young female participation, and is 
risingg again in recent years. In addition, labour participation seems to be negatively 
correlatedd with the availability of benefits and pensions. How does this compare 
internationally? ? 

Tablee 1.6 shows that the Netherlands has a higher level of overall labour force 
participationn than the average OECD country, but that participation rates for el-
derlyy are extremely low. This pattern is similar for males and females. In Belgium, 
labourr force participation of elderly people is even lower, and in Italy, participation 
iss low in all age groups. Germany has participation rates that are similar to the 
OECDD average. Relatively high labour force participation by women is found in 
Sweden,, particularly among elderly women. The United Kingdom and the United 
Statess both show relatively high labour force participation rates, particularly among 
(younger)) women, but the highest elderly male labour force participation is found 
inn Japan. Gruber and Wise (1998) provide some insight in possible explanations 
forr differences between these labour force participation rates, including the relation 
withh national benefit and pension programmes. 

Tablee 1.6: Participation Differences by OECD Country, Gender and Age, 1998 

(percentt points) 
Age Age 

Nether lands s 

Belgium m 
Germany y 
I ta ly y 

J a p an n 
Sweden* * 
Uni tedd Kingdom* 
Uni tedd States* 

Averagee Par t ic ipat ion 

15-24 15-24 

12 2 
-21 1 

-4 4 
-14 4 

-8 8 
-6 6 
16 6 

11 1 
57 7 

Male e 
25-54 25-54 

1 1 
-1 1 
0 0 

-3 3 
4 4 

-3 3 
-2 2 

-1 1 

93 3 

55-64 55-64 

-17 7 

-30 0 
-8 8 

-21 1 
22 2 

8 8 
-1 1 

4 4 
64 4 

15-24 15-24 

21 1 
-17 7 

0 0 
-14 4 

1 1 
2 2 

19 9 
17 7 

46 6 

Female e 
25-54 25-54 

3 3 
3 3 
6 6 

-11 1 
-1 1 
18 8 
8 8 
9 9 

68 8 

55-64 55-64 

-17 7 

-24 4 
-5 5 

-23 3 
12 2 
26 6 

2 2 
13 3 

38 8 

Both Both 
15-64 15-64 

3 3 
-7 7 

0 0 
-12 2 

3 3 
8 8 
6 6 
7 7 

70 0 

OECDD (1999), Employment Outlook 1999 * age 15-24 refers to age 16-24 

Comparedd to the other countries in table 1.6, Dutch elderly male labour force 
participationn has declined at the highest rate since the late 1970's, while it is also 
increasingg at the highest rate in recent years. The relation with the introduction 
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off  attractive alternatives for early retirement in the late 1970's, and with stricter 
ruless for obtaining disability and early retirement benefits in recent years seems to 
bee evident. In a comparison of labour force participation between the Netherlands 
andd the United States, Heyma and Thio (1994) already showed that the observed 
differencess in retirement are not a matter of different individual characteristics, but 
ratherr a result of different institutional environments. 

Thee internationally low Dutch labour force participation rates provide sufficient 
motivationn for investigating the reasons for early retirement in the Netherlands. 
Thiss study tries to give a careful description of that research, in which the relations 
discussedd in this chapter and in the literature are empirically tested on data for 
elderlyy households between the ages 40 and 65. 

1.22 Research Questions 

Too understand individual retirement behaviour, the labour supply decision of indi-
viduall  workers is taken as a starting point. From there, one may assess the incentives 
forr retirement (retirement benefits and leisure), disincentives for labour participa-
tionn (working conditions and health), restrictions for retirement (eligibility rules) 
andd restrictions for labour participation (labour demand and disability). Apart 
fromm the decision process itself, it is of prime importance to understand the relative 
contributionn of these incentives and restrictions to actual retirement behaviour, and 
howw they can be affected by policy. These considerations have led to the following 
mainn research questions: 

WhatWhat is the influence of wages, benefits, institutional constraints, labour 
demanddemand restrictions and individual health conditions on early retirement 
behaviourbehaviour of elderly workers? 

HowHow can early retirement and elderly labour force participation be in-
fluencedfluenced by policy measures? 

Too answer these questions, this study includes a detailed analysis of the composition 
andd level of wages and benefits, the structure of institutional constraints, the reasons 
forr labour demand restrictions, and the determination of health levels. This leads 
too a number of sub-questions: 

HowHow do wages develop over age for elderly workers? (Chapter 4) 

WhichWhich retirement options can be identified for elderly workers, what 
isis the structure and level of individual benefit levels, and how do they 
dependdepend on labour market history and wage income? (Chapter 4) 
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HowHow do eligibility conditions and vesting rules influence individual re-
tirementtirement decisions? (Chapter 5) 

WhatWhat is the demand for and opinion on elderly workers by employers, 
andand how does this affect the retirement decision of individual employees? 
(Chapterr 5) 

HowHow does health develop over age, how can it be measured, and how 
doesdoes it affect individual retirement decisions? (Chapter 6) 

WhichWhich policy measures are relevant for influencing retirement behaviour, 
andand how do they affect individual retirement decisions? (Chapter 7) 

Thee analysis of individual retirement decisions is based on dynamic models of in-
dividuall  choice, using time varying measures of income and health. In addition to 
thee earlier research questions, this raises the following methodological question: 

HowHow do dynamic models of retirement behaviour perform in general and 
inin comparison with static models? (Chapters 5 to 7) 

Thee remainder of this chapter presents an overview of how this study is structured 
too answer the research questions above. 

1.33 Outlin e 
Chapterr 2 provides an overview of the international retirement literature to see 
howw previous research has analysed retirement behaviour. Next, a theoretical back-
groundd is described for the economic analysis of individual retirement. It starts from 
aa labour-leisure framework, in which labour force participation is described as a ra-
tionall  economic choice, and ends with a theoretical dynamic life cycle description 
off  retirement behaviour. 

Thee data used for the empirical part of this study are described in chapter 3. 
First,, an overview is given of the survey that has been used to collect these data. The 
mostt interesting outcomes of the survey are described and individual characteristics 
aree compared with other data sources to see whether the data represent the Dutch 
population.. Furthermore, chapter 3 provides a definition of retirement to be used 
inn the empirical analysis, and presents an overview of job transitions by elderly 
workerss to show that these mainly consist of retirement decisions. 

Onee of the most obvious determinants of retirement behaviour, income, is treated 
inn chapter 4. First, an extensive analysis is performed for elderly wage rates to 
enablee the estimation of age-earnings patterns. These patterns are needed for the 
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dynamicc analysis of retirement in later chapters. Next, all relevant benefit and 
pensionn programmes are described and translated into simplified rules for eligibility 
andd benefit levels. These rules are applied in the empirical analysis of retirement. 

AA first dynamic model for early retirement decisions in the Netherlands is pre-
sentedd and estimated in chapter 5. The model builds on the life cycle framework 
off  chapter 2 and focuses on financial incentives and constraints that restrict the 
retirementt decision. These include eligibility constraints and layoff probabilities, 
whichh show the influence of employers on employees' retirement decisions. Theoret-
icall  considerations concerning labour demand are tested using data from a survey 
amongg employers, which is linked to the data from employees. 

Chapterr 6 extends this analysis by including dynamic individual health patterns 
inn the empirical retirement model. The chapter begins with an overview of the inter-
nationall  literature that relates health and retirement behaviour. Next, it provides 
ann inventory of health conditions of elderly people in the Netherlands. Similar to 
thee analysis of wages in chapter 4, health levels of elderly people are analysed to 
constructt life cycle health profiles. Estimated profiles are then used in a dynamic 
programmingg model for individual retirement decisions. 

Chapterr 7 uses the results of the empirical analyses to test the effectiveness of 
severall  policy measures that aim at increasing elderly labour force participation. 
First,, an overview is given of the most important policy concerns and the most 
relevantt policy measures considered by policy makers. Then a number of simulations 
iss presented to test the effectiveness of these measures. 

Thee study is concluded in chapter 8, which provides an overview of the results, 
policyy recommendations, and suggestions for further research. 





Chapterr 2 

Thee Economics of 
Retirement t 

Thiss chapter presents a theoretical background for the analysis of individual retire-
mentt behaviour. Firstly, in section 2.1, a review is given of the retirement literature 
onn which this study is based. The focus is mainly on Anglo-Saxon literature, not 
onlyy for its richness, but also for its microeconomic approach to individual retire-
mentt behaviour. Next, in section 2.2, a theoretical framework is developed that 
providess the basic premises for the analysis. It starts from a basic consumption-
leisuree framework to understand individual labour supply behaviour. In section 2.3, 
thiss framework is extended to include life cycle considerations, which are relevant 
whenn treating dynamic retirement behaviour. The chapter ends with a theoretical 
dynamicc function for optimal life cycle labour supply. 

2.11 Review of the Literature 

Thee decline in elderly labour force participation that started in the early 1950's, 
inducedd researchers to consider retirement as a special case of labour force partici-
pation.. Bowen and Finigan (1969) presented a review of the literature on declining 
labourr force participation, in which they identified many aspects that later became 
centrall  themes in the retirement literature. These include mandatory retirement, 
preferencess for leisure, health status, eligibility and availability of retirement bene-
fits.fits. Labour supply was treated as the resultant of optimal consumption and savings 
behaviourr and was mainly determined by clear economic factors, such as wage and 
Sociall  Security income. From a similar but theoretical analysis of optimal consump-
tionn and savings, Feldstein (1974) concluded that retirement should be treated as 
aa separate economic decision. Quinn (1977) was the first to treat retirement in 

15 5 
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isolationn to show that it is different from other labour supply decisions. In addition 
too Social Security benefits, he included health as main determinant of the dichoto-
mouslyy defined labour force status, and found that the interaction between the two 
wass of prime importance. A similar approach was used by Boskin and Hurd (1978), 
whoo estimated a probability model for retirement in which the budget constraint 
(wagess and Social Security benefits) and health were the main determinants. Their 
mainn purpose was to estimate supply side effects of Social Security benefits on early 
retirement.. They found a considerable impact from changes in the budget constraint 
causedd by the Social Security system, and a large positive effect of benefit levels 
onn early retirement. Al l these early models explain retirement as a static labour 
supplyy decision. Parsons (1980) for example, identified causes for the decline in 
malee labour force participation by using a Probit model for the retirement decision, 
evenn with available panel data on wages, benefits, schooling and mortality rates. 
Inn agreement with the earlier results, he found that the availability of (disability) 
Sociall  Security benefits was a prime explanatory factor for retirement. The esti-
mationn results were used to perform time series projections, which represented the 
downwardd trend in post-war participation patterns rather well. Parsons therefore 
concludedd that the decline in labour force participation in the United States was 
mainlyy caused by the increasing generosity of the Social Security system. 

MoreMore attention for life cycle compensation 

Althoughh these static models were able to explain part of the retirement behaviour 
ass a result of Social Security incentives and health conditions, the theoretical life 
cyclee framework in Feldstein (1974) made it clear that current income levels by 
themselvess can not fully explain retirement patterns. Future income opportunities 
appearr to be important as well. Sheshinski (1978) elaborated this idea by investi-
gatingg theoretical implications of changes in age-dependent replacement ratios (the 
ratioo of benefits to wages) for early retirement and savings decisions. He showed 
thatt the replacement ratio had a very pronounced effect on early retirement and 
thatt increases in benefits reduced the need for lifetime savings. This issue was picked 
upp by Crawford and Lilien (1981), who constructed a model for the effect of Social 
Insurancee on individual retirement decisions. They found theoretical arguments for 
earlierr retirement in high replacement ratios and actuarial unfair benefit patterns. 
Thesee theoretical results showed the need for an empirical analysis of the effect of 
lif ee cycle aspects on retirement decisions. 

Withh the inclusion of life cycle explanatory factors in simple probability models, 
retirementt became a truly independent research topic. Burkhauser (1979) modelled 
thee decision to collect pensions instead of earnings, using the difference between 
earlyy and normal pension benefits as explanatory factor. His main result was that 
thee acceptance of pensions depends on the age specific actuarial value of the entire 
pensionn plan and not on payments in any one year. At the same time, Lazear 
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(1979)) extended the retirement literature by giving a theoretical explanation for 
thee question why mandatory retirement exists. Using a life cycle framework for 
incomee patterns, he showed that a payment scheme in which workers receive more 
thann their marginal product when young and less than their marginal product 
whenn old, induce them to work at a higher level of effort. This results in a higher 
marginall  product and a higher wage. Both the worker and the employer prefer 
thiss payment scheme until the employer is no longer willin g to pay the increasing 
differencee between the worker's wage and his or her marginal product. The existence 
off  such a scheme therefore requires mandatory retirement. Burkhauser and Quinn 
(1983)) addressed the issue of raising the age of mandatory retirement and found 
thatt the effect on labour force participation is small. 

Duringg the 1980's, when Social Security benefits became relatively generous, the 
notionn developed that life cycle compensation and particularly eligibility structures 
weree important explanatory factors for retirement behaviour. Much of the retire-
mentt literature became concerned with the impact of Social Security benefit levels, 
privatee pensions and wealth. For instance, Burbridge and Robb (1980) analysed the 
theoreticall  effects of actuarially unfair pension plans on the timing of retirement. 
Thee typical shapes of Social Security and pension plans in the United States, which 
showedd a rise in actuarial value at early ages and a substantial fall at advanced 
ages,, further induced researchers to analyse the effects of life cycle income patterns. 
Ann empirical study by Burkhauser (1980) used market earnings, private pension 
eligibilit yy and the true asset value of Social Security benefits as determinants for 
thee acceptance of Social Security at age 62. He found that not just annual values, 
butt the entire stream of future earnings, summarised in one present value of Social 
Securityy benefits, was a major determinant of early retirement. He concluded that 
thee existing Social Security system induced earlier retirement than when the sys-
temm would have been actuarially fair. Future income was also included in the early 
retirementt model of Gordon and Blinder (1980), who found strong incentives of 
pensionn accrual, but contrary to Burkhauser (1980), only weak effects from Social 
Security. . 

SimpleSimple models for the analysis of economic determinants 

Attemptss to develop models of labour supply that fully incorporated life cycle fac-
tors,, for example by MaCurdy (1981), did not lead to a structural or dynamic 
frameworkk that was tractable enough for an empirical analysis. The focus of the re-
tirementt literature was therefore directed towards the estimation of simple reduced 
formm models that included detailed information on life cycle income patterns. Fields 
andd Mitchell (1984a) used a linear model to regress the retirement age on current 
andd future streams of earnings, private pensions and Social Security benefits, where 
thee structure of pension plans was explicitly incorporated. They found that the 
replacementt rate varied considerably with age and that retirement ages were rather 
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responsivee to anticipated income opportunit ies. They argued that for each retire-
mentt age, there is a separate future benefit stream with a certain value. Individuals 
comparee these so called option values and choose their preferred age of ret irement. 
Comparisonn of revealed preferences for retirement options with their monetary val-
uess provides information about relative preferences for income and leisure. This 
ideaa was worked out in Fields and Mitchell (1984b), where an Ordered Logit model 
wass used to explain the age of retirement. It was found that cutt ing benefits at 
earlyy ages and offering larger rewards for continued employment were the best mea-
suress to delay ret irement. Mitchell and Fields (1984) repeated this analysis with 
discountedd option values from several pensions plans. They found that income op-
portunit iess varied largely between pension plans, and that differences in income 
opportuni t iess significantly affect retirement patterns. Filer and Petri (1988) chal-
lengedd these findings by arguing that earlier retirement points to higher pensions 
insteadd of higher pensions explaining earlier retirement. They used their empirical 
modell  to show that difficul t working conditions induced higher pensions as well as 
earlierr ret irement. For Germany, Börsch-Supan (1993) est imated an option value 
modell  in which the values were explicitly made dependent on Social Security regu-
lations.. He also showed that the structure of retirement programmes is important 
forr the moment of exit from the labour force. 

TheThe role of uncertainty in the retirement decision 

Thee Logit model used by Fields and Mitchell (1984b) is very useful, since it allows 
forr the analysis of mult iple choice alternatives, which in their case concerned sev-
erall  retirement ages with particular option values. A problem with their approach 
iss that uncertainty about real future values can not be included in the model. Di-
amondd and Hausman (1984) argued that unexpected events can seriously disrupt 
thee retirement plans of even far sighted workers. In order to control for uncertainty 
aboutt the health condition and employment opportunit ies, they est imated a haz-
ardd model in which uncertainty is part of the basic decision process. Furthermore, 
theyy introduced multiple choice alternatives in a so called competing risk retire-
mentt model. Their results show strong positive effects of pension values and Social 
Securityy benefits on the probability of retirement. A proport ional hazard model, 
alongg with a Brownian mot ion process, was used by Hausman and Wise (1985) to 
describee the t iming of retirement. Again, strong effects were found for the value 
andd t iming of Social Security benefits. For Denmark, a competing risk model was 
presentedd by Pedersen and Smith (1991) to model retirement not only as a rational 
choicee between opportunit ies, but also as a risk. 

Anderson,, Burkhauser and Quinn (1986) addressed the issue of uncertainty by 
est imat ingg the effect of unanticipated changes in economic circumstances on initial 
ret irementt plans. Their multinomial Logit model for the decision to retire earlier 
orr later than planned showed that unanticipated increases in Social Security wealth 
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andd an unexpected health deterioration both increase the probability of earlier 
retirement.. They argued that this result supports a life cycle theory of rational 
expectations.. A similar study was done by Burtless (1986) who concluded that 
unanticipatedd increases in Social Security benefits were only partly responsible for 
thee strong decline in labour force participation in the U.S. 

CompensationCompensation profiles and uncertainty in a structural framework 

Thee idea that the time dependent composition of early retirement programmes de-
terminess labour participation behaviour, illustrated for instance by Luzadis and 
Mitchelll  (1991), led to more attention for structural models. In addition, it was 
clearr that a lack of information regarding future incentives and circumstances is 
importantt in the decision process of individuals. Retirement was considered more 
andd more to be a dynamic process in which plans change when new information 
becomess available. Although many models were already structural in the sense that 
theyy captured multiple retirement opportunities and constraints, the retirement lit -
eraturee now became more concerned with the structural representation of labour 
supplyy itself. One of the best examples of this approach is the structural and em-
piricall  retirement model by Gustman and Steinmeier (1986), which is based on the 
optimisationn of life time utilit y determined by consumption and leisure. It has been 
onee of the first models that was able to explain the U.S. retirement peaks at age 62 
andd 65, using very detailed life cycle compensation profiles. The model allowed for 
thee prediction of labour supply under policy changes that affect the full compen-
sationn profile. A slightly different model was created by Shaw (1989) to estimate 
lif ee cycle labour supply, accounting for uncertainty towards future realisations of 
exogenouss variables. Both models were a big step towards the structural analysis 
off  retirement decisions, but were yet not flexible enough for general applications. 
Inn their reviews of the retirement literature, Lazear (1986), Hurd (1990) and Quinn 
andd Burkhauser (1990) recognised the need for structural retirement models that 
wouldd not only include life cycle income patterns, but also uncertainty towards the 
futuree decision environment and the values of explanatory factors. 

Aroundd the same time, much more political attention was given to population 
ageing.. Cutler, Poterba, Sheiner and Summers (1990) present a general description 
off  the economic consequences of an ageing society in terms of changes in consump-
tion,, savings, productivity and public expenditures. A treatment of the economic 
consequencess of ageing in Europe can be found in Johnson and Zimmermann (1993), 
whoo edited a series of articles on structure, workings and problems of labour markets 
inn an ageing Europe. Among these articles is a very clear review of the consequences 
off  ageing by Rein and Jacobs (1993). A description of the most salient features of 
labourr force behaviour of elderly men and women in the United States is given by 
Peracchii  and Welch (1994). They analysed aspects such as increasing early retire-
ment,, transitions from full-time to part-time work, and re-entrance to the labour 
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market,, using individual characteristics. 

TheThe appearance of dynamic programming models 

Thee retirement literature reviewed so far shows the need for an analytical framework 
thatt would be able to include the complete structure of earnings and retirement com-
pensation,, as well as uncertainty regarding future opportunities and circumstances. 
Att the same time, it should allow for tractable and flexible empirical applications. 
Startingg with the work of Rust (1989), dynamic programming models seem to pro-
videe a framework in which these demands can be met1. Rust estimated an intertem-
porall  retirement model for the choice between consumption and leisure, depending 
onn income, health status, age, employment status and marital status. The model 
wass computed numerically to deal with the computational complexities that arise 
fromm allowing structural uncertainty, which was represented by a probability space 
overr numerous future opportunities. In order to avoid these computational complex-
ities,, Lumsdaine, Stock and Wise (1990) and Stock and Wise (1990) reduced their 
dynamicc programming approach to option value models. Their models nevertheless 
producedd a good overall fit, except for the pronounced retirement peaks at specific 
ages.. A model in which the dynamic programming structure is fully maintained, is 
thee discrete time discrete state model of job exit behaviour by Berkovec and Stern 
(1991).. Estimation was performed by the method of simulated moments. Although 
theyy showed that dynamic modelling improved the static estimation results, their 
modell  was not able to pick up the pronounced peaks in retirement either. 

Inn the meantime, the dynamic programming framework was used to derive re-
ducedd form models that were easier to estimate. Blau (1994), for instance, derived 
aa discrete time hazard model from a dynamic programming framework to model 
quarterlyy transition rates among different employment states. He argued that his 
approachh produced useful evidence of important dynamic aspects in labour force 
behaviourr at older ages. The link between dynamic programming and retirement 
hazardss was also used by Christensen and Gupta (1994), who analysed the joint re-
tirementt decision of husbands and wives, where the decision of one spouse depends 
onn the decision of the other. 

Still,, attempts were made to take full advantage of the dynamic programming 
frameworkk without the burden of its computational complexity. Daula and Mof-
frttt (1995) used a dynamic programming optimal stopping model for military re-
enlistment,, based on wealth optimisation instead of utility maximisation. By as-
sumingg absorbing retirement from the army, they simplified the dynamic structure 
off  their model, reducing computational difficulties. A further simplification was 
attainedd by summarising future dynamics to one value. They concluded that the 
modell  fit  was not better than that of a comparable option value model, but that 

11 Eckstein and Wolpin (1989) present a theoretical review of specification and estimation issues 
off  discrete dynamic programming models. 
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thee model was able to produce better and more plausible simulations of changes in 
compensationn schedules. The assumption of optimal stopping and a limited inclu-
sionn of future value functions can also be found in Bingley and Lanot (1996), who 
studiedd the effect of company wage policies on individual retirement. 

AA very sophisticated dynamic programming model to analyse the impact of 
Sociall  Security and Medicare on the retirement decision of elderly Americans, is 
presentedd by Rust and Phelan (1997). The model incorporates wage and Social 
Securityy benefit opportunities that depend on age, and allows for uncertainty to-
wardss future values of exogenous variables by means of a stochastic Markov process. 
Yearlyy transitions of marital status, health status, wage and asset income, Social 
Securityy benefits and health expenditures are estimated and used in the dynamic 
retirementt decision. The model is estimated by Maximum Likelihood and is able 
too reproduce the pronounced U.S. retirement peaks at age 62 and 65. Rust and 
Phelann showed that the main advantage of the dynamic programming structure is 
thee ability to measure the effect of changes in uncertain future economic and social 
circumstances,, providing a framework that allows for an intertemporal evaluation of 
opportunities.. Using simplifying assumptions, like absorbing states, (partial) per-
fectt foresight and useful distributional assumptions, dynamic programming models 
havee become computationally tractable and empirically valuable. 

TheThe retirement literature in the Netherlands 

Inn the Netherlands, the study of retirement behaviour arose from the analysis of non-
labourr compensation programmes. For instance, Nieuwenburg and Siegers (1981) 
investigatedd how disability among married people correlated with age, education 
andd the degree of disability of the spouse. Van den Bosch, van Eekelen and Petersen 
(1983)) studied the affordability of the old age pension programme in the presence of 
ann ageing population. And Aarts and de Jong (1990) present an economic analysis 
off  the use of disability programmes, using empirical models for probabilities, motives 
andd preferences. 

Onee of the first studies on Dutch retirement behaviour was performed by Einer-
handd (1985). He estimated a static multinomial Logit model for the choice between 
employment,, unemployment, disability and early retirement, recognising the spe-
cificc structure of exit routes in the Netherlands. He found large differences in the 
choicee of retirement age and exit route, depending on region, schooling and labour 
markett status of the spouse. A similar study was done by Henkens and Siegers 
(1991a),, showing strong positive effects of age, marital status and unemployment 
onn the probability of retirement, and strong negative effects of schooling and the 
numberr of children. Bolweg and Dijkstra (1993) discussed retirement by reviewing 
labourr market conditions and retirement opportunities for elderly workers in three 
mainn sectors in the Netherlands. Unfortunately, none of these studies included 
wagess or benefits. 
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Similarr studies with financial variables found strong effects on retirement de-
cisions.. For instance, Henkens and Siegers (1991b) estimated a retirement Probit 
modell  and found strong effects of the replacement ratio and other household in-
come.. At the same time, the influence of variables such as the number of children, 
labourr market status of the spouse and unemployment, was no longer significant. 
Thee inclusion of age dummies may have captured most of the explanatory power of 
variabless that correlated with age. Woittiez, Lindeboom and Theeuwes (1992) esti-
matedd a four state discrete choice model that included expected benefits and wages, 
underr the implicit assumption that leaving the labour market through unemploy-
mentt or disability was voluntary. They found that each type of benefit income 
wass valued differently and that early retirement income had less of a stigma than 
unemploymentt benefits. But their most important conclusion was that exit routes 
aree substitutes. 

Too express the estimated result that the number of disabled retirees would be 
muchh larger if no early retirement programmes would exist, Ekamper and Henkens 
(1993)) described early retirement and disability schemes as communicating' ves-
sels.sels. Henkens and Siegers (1994) found that a considerable number of interviewed 
employeess and early retirees preferred to continue working until they became eli-
giblee for early retirement benefits. They noted that part of this group would have 
beenn declared disabled if they would not have had the longer term opportunity 
too collect early retirement benefits. To test whether early retirement, disability 
andd unemployment programmes are perfect substitutes, Lindeboom (1996) com-
paredd retirement rates in around 500 companies with and without early retirement 
schemes.. He showed that early retirement schemes have an additional positive effect 
onn retirement, implying that exit routes are no perfect substitutes. 

Thee study by Lindeboom is one of the few studies that paid explicit attention 
too the employer's role in the retirement process. Other examples are Trommel and 
dee Vroom (1991) and De Vroom and Blomsma (1991), who stressed that early re-
tirementt programmes can be used as instruments in company reorganisations. An 
explicitt distinction between "quits" (employee initiated) and "layoffs" (employer 
initiated)) was made by Thio (1995), who estimated a competing risk model for 
labourr force retirement. The results point to duration dependence, different influ-
encess of the labour market history on quits and layoffs, and a meaningful distinction 
betweenn voluntary and involuntary retirement. Henkens (1998) paid attention to 
thee attitude of supervisors with regard to the early retirement decisions of subor-
dinates.. He concluded that most supervisors are not in favour of encouraging older 
employeess to continue working after becoming eligible for early retirement benefits. 
Theyy are hardly influenced by corporate goals, but mainly by the qualities and 
limitationss of the elderly workers they supervise. 

Inn the second part of the 1990's, retirement studies became more and more 
concernedd with the consequences of ageing and the low level of labour force par-
ticipationn of the elderly. These studies tried to provide possible solutions for the 
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expectedd financial and economic problems. General descriptions of Dutch elderly 
labourr force participation with suggestions for policy to increase participation rates 
weree given by Einerhand and Koeman (1999), Keuzenkamp (1999) and Putman, 
Stavenuiterr and Smolenaars (1999). Studies that discussed the economic and finan-
ciall  consequences of ageing, including the affordability of the pension system, are 
forr example Vos, Alessie and Fontein (1997), De Beer and Beetsma (1999), Kennis, 
Meijdamm and Verbon (1997), Beetsma, Bettendorf and Broer (2000) and De Groot, 
Nahuiss and Canton (2000). 

Onee of the solutions that has been proposed for the high retirement rate of 
elderlyy workers is "demotion". With demotion, jobs are adapted to the abilities of 
elderlyy workers in combination with a cut in wages. For instance, Delsen (1996) 
suggestedd to introduce demotion in combination with partial retirement, allowing 
elderlyy workers to work less stressful and enabling them to continue employment. 
Butt he also gave four reasons why demotion and partial retirement could not easily 
bee introduced. The combination of demotion and partial retirement has also been 
suggestedd by Pelle (1997) as an alternative for traditional implicit contracts, which 
makee elderly workers relatively expensive and attractive to lay off. An empirical 
studyy of demotion by Groot (1997) showed that demotion is rare and in most cases 
nott accompanied by a wage cut. Bad health and the threat of a layoff are the most 
importantt reasons for demotion. Also, demotion leads to lower job satisfaction. But 
mostt important, he found that demotion was no incentive for increased employment 
orr postponed retirement. 

Anotherr solution that has been proposed to increase elderly labour force partici-
pation,, is the re-employment of unemployed elderly individuals. Henkens, Sprengers 
andd Tazelaar (1996) described the re-employment probabilities of elderly employ-
ees,, and found that these decreased rapidly after the first year of unemployment. 
Theyy argued that with the current labour market policies, the probability of re-
employmentt of elderly long-term unemployed individuals remains extremely low. 

However,, most attention has been given to changes in Social Security and early 
retirementt benefit programmes to increase elderly labour force participation. In a 
comparisonn between Dutch and American retirement behaviour, Heyma and Thio 
(1994)) already showed the influence of institutions for retirement. Kapteyn and de 
Voss (1997) provide an overview of Social Security and retirement in the Netherlands 
forr the NBER project on international Social Security comparisons. They found 
thatt there exist powerful incentives in the Dutch Social Security system to retire 
early.. Kapteyn and de Vos (1997, 1998) conclude that the dramatic fall in labour 
forcee participation among Dutch elderly males can be explained by the introduction 
off  a number of new arrangements over the past four decades. High replacement rates 
inn combination with high tax rates on labour, provide a powerful incentive to retire 
ass soon as the worker is eligible for early retirement benefits. 

Althoughh Lindeboom (1999a, 1999b) gives additional reasons for the decline 
inn Dutch elderly labour force participation, including increased levels of income, 
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changess in preferences and opportunities for leisure and technological change, he 
pointss out that the most important reason is financial. Elderly labour participa-
tionn can only be increased if all exit routes are simultaneously affected and if the 
relationn between benefit levels and retirement age is made more explicit. He con-
cludess that replacing early retirement by flexible pension schemes would therefore 
increasee the average age of retirement. However, Van Dalen and Henkens (2000) 
believee that flexible pension schemes will not be able to turn the historical trend 
off  earlier retirement and shorter work weeks around. Employees may even retire 
earlier.. They argue that more pressure is put on disability and unemployment pro-
grammes,, while the transition to flexible pension schemes takes long enough for the 
baby-boomm generation not to be affected. Because of a substitution between early 
retirementt and disability programmes and the large number of elderly disabled in 
thee Netherlands, Koning (2000) suggests a number of changes in Dutch disability 
programmes,, based on lessons from the U.S. Social Security Disability Insurance 
system.. The decision to apply for benefits should be made more explicit to the 
employee,, while the determination of permanent disability should become much 
stricter. . 

I tt is clear that for a good assessment of the effectiveness of policy measures to 
increasee elderly labour force participation, a better description of retirement be-
haviourr is needed. Traditional choice models must be adopted to include three im-
portantt aspects: involuntary retirement, dynamic behaviour and uncertainty. Thio 
(1995)) and Heyma (1996) were the first to include all of these issues in a model for 
Dutchh retirement behaviour. Thio estimated a flexible competing risk model, while 
Heymaa used a dynamic programming model. Both studies show that these issues 
matterr in retirement decisions. Uncertainty has also been evaluated by Henkens and 
Tazelaarr (1997), who studied the problem whether retirement intentions by Dutch 
civill  servants were a proximate for true retirement behaviour. They concluded that 
thee discrepancy can not simply be explained by a lack of information about the 
consequencess of retirement at the time intentions are measured. Similar to Heyma 
(1996),, Kerkhofs, Lindeboom and Theeuwes (1999) incorporated involuntary retire-
ment,, dynamic behaviour and uncertainty in their analysis, and in addition used 
differentt measures of health. They again found that alternative exit routes act as 
substitutes,, and that potential income from alternative exit routes affect retire-
mentt decisions. The estimates show strong effects of eligibility conditions for early 
retirementt schemes. 

ConcludingConcluding remarks 

Thee modelling approach in the retirement literature has changed from static re-
ducedd form models to structural dynamic programming models. These models have 
provenn to answer many of the research questions by incorporating the full choice 
process,, the structure of retirement programmes, intertemporal preferences and un-
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certainties.. In addition to the key role of life cycle income profiles, the effect of 
healthh has become increasingly important in the analysis of retirement behaviour. 
Givenn the role of disability programmes in Dutch retirement decisions, as well as 
thee choice between several individual specific retirement programmes in general, a 
structurall  and dynamic modelling framework that incorporates these issues seems 
too be necessary to properly model retirement in the Netherlands. In the remain-
derr of this chapter, a theoretical economic background for retirement behaviour is 
developed,, which enables the construction of such a model. 

2.22 The Consumption-Leisure Framework 

Forr an empirical analysis of retirement behaviour, a theoretical framework is needed 
thatt describes the economic principles behind individual labour supply choices. In 
thiss study, the economics of retirement is based on the standard economic theory 
off  consumer behaviour, where the consumption of leisure time is defined as the 
amountt of time that is not devoted to labour. The theory starts with a rational 
economicc agent that is interested in consumption. To finance consumption, the 
agentt depends on wealth and income that can be obtained through the provision of 
labour.. Each hour that the individual devotes to labour produces a wage that can be 
usedd for consumption. At the same time, it reduces the amount of leisure time. The 
assumptionn of rational economic agents leads to the result that individuals choose 
thee amount of working hours H that optimises a weighted value of consumption 
CC and leisure L, where the weights depend on relative preferences. This weighted 
valuee can be expressed by a utilit y function U(C, L). Since both income and leisure 
aree favoured by consumers, the utility function must be an increasing function in 
bothh arguments, which can be expressed by 

dU(C,L)dU(C,L) dU(C,L) ^ 

dCdC ' ÖL 

Thee utilit y function describes a relation of preferences. The economic relationship 
betweenn consumption and leisure can be expressed by a budget constraint. Ignoring 
taxes,, consumption is the sum of labour income that is obtained from working H 
hourss for wage w, non-wage income that includes benefits, denoted by YB, and 
personall  wealth, denoted by Yo. The budget constraint is thus given by 

CC = wH + YB + y0 = w(T - L) + YB + Y0 (2.1) 

wheree T is the total available time that can be devoted to labour or leisure. The 
budgett constraint summarises all possible combinations of consumption and leisure, 
whilee the utility function attaches a preference value to these combinations. The 
optimisationn problem for the individual is illustrated in figure 2.1, where the line 
ABDEABDE presents the budget constraint, and UQ, U\ and Ui are specific utilit y values. 
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Eachh indifference curve Ui = U(Ci,Li) shows combinations of consumption and 
leisuree that are identical in utilit y value. The non-linear shape is arbitrary. The non-
linearr shape of the budget line however is not. At zero hours of work, consumption 
cann be financed by non-wage income AB, consisting of for example unemployment 
benefitss or private wealth. In the figure, these benefits are proportional to the 
numberr of hours that the individual is unemployed, up to a maximum at D, which 
expressess the regular number of working hours. If non-wage income would only be 
availablee at zero hours of employment, the budget constraint would equal the line 
AE,AE, with a discrete jump AB at full unemployment. 

CONSUMPTION N 

L** A LEISURE 

Figuree 2.1: Budget Constraint and Indifference Curves for Consumption and Leisure 

Sincee it is assumed that economic agents seek to maximise consumption and 
leisure,, with relative preferences summarised by the utilit y function U(Y,L), the 
choicee of the number of working hours is determined by the optimisation of utility . 
Formally,, the labour supply problem is stated as 

maxx U(C,L) (2.2) 

s.t.. C = w(T-L)+YB + Y0 (2.3) 

Thee solution to this problem is found by taking the unique combination of con-
sumptionn and leisure (C*, L*) on the highest utilit y curve U* that just satisfies the 
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budgett constraint (point F in figure 2.1). Since higher utilit y levels are not feasible, 
thee curve must be tangent to the budget constraint2. 

Thee problem in figure 2.1 has a straightforward solution as long as the budget 
constraintt is continuous and the utility function flat enough. If these conditions are 
nott satisfied, corner solutions may result. For example, if preferences for leisure are 
relativelyy high, the slope of the indifference curves is relatively steep. As a conse-
quence,, the indifference curve may no longer be tangent to the budget constraint. 
Figuree 2.2 shows that in that case, the optimal utility level may correspond to zero 
hourss of work. The wage level no longer exceeds the value of leisure, or 

dU*{C\L*)dU*{C\L*)  ,dU*{C*,L*) 
™<—ÖT*™<—ÖT* 1 dc. = » 

Thee wage level w* is called the reservation wage and expresses the value at which 
economicc agents are indifferent between an hour of work and an hour of leisure. It 
iss the minimum wage value that is required to induce individuals to participate in 
labour. . 

However,, there are situations in which the condition w > w* is satisfied, but 
wheree individuals still choose not to work. An example is when extra non-wage 
incomee is available at zero hours of work. This situation is illustrated in figure 2.3, 
wheree point G produces maximum utility . Typical non-wage income sources at zero 
hourss of work or full retirement are early retirement benefits. 

AA third corner solution with zero hours of work may appear when the exact 
valuee of the number of working hours is restricted. This is the case when employees 
aree only allowed to work full-time. The value of retirement may be higher than the 
valuee of working full-time, even when unrestricted employment, i.e. part-time work, 
producess higher utility . Figure 2.4 presents such a situation. The optimal number 
off  working hours at point F is not allowed. Individuals can only choose between a 
regularr work week at point D and zero working hours at point B. Since U\ > UQ, 

22 Formally, the solution is obtained by maximisation of the Lagrangian 

CC = U{C,L)~ X(C - w(T - L) - YB -Y0) 

wheree A is the Lagrange multiplier. Differentiation gives the first order conditions 

dCdC 3L 

Dividingg one by the other eliminates the Lagrange multiplier and produces the economic rate of 
substitutionsubstitution between consumption and leisure 

dU(C*,L*)dU(C*,L*)  ,dU(C*,L*) 
// = XV 

dLdL ' dc 
Byy substitution, the optimal hours of leisure L*  can be expressed in known values of if, T, YQ 
andd Vo- Optimal income C* and maximum utilit y U* then follow from the budget constraint and 
utilit yy function respectively. 
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Figuree 2.2: Non-participation as Optimal Consumption-Leisure Choice 

L** LEISURE 

Figuree 2.3: Non-participation as a Results of Non-Wage (Retirement) Benefits 

CONSUMPTION N 

L** LEISURE 

Figuree 2.4: Hours Restriction in the Consumption-Leisure Choice 
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thee individual prefers retirement, even though an unrestricted choice for part-time 
employmentt would results in a higher utility value, (72 > U\. 

Figuress 2.2 to 2.4 present zero hours of work as different corner solutions to 
thee consumption-leisure problem of rational consumers. Retirement can therefore 
bee considered as a special case in the consumption-leisure framework. It appears 
whenn either the utilit y function or budget constraint changes such that the optimal 
amountt of working hours becomes zero. Situations in which this may happen are 
whenn the amount of non-wage income is raised, for instance by eligibility for retire-
mentt benefits, when preferences for leisure relative to income rise, for example as a 
consequencee of health deterioration, or when wages decline, which may result from 
aa decline in productivity. 

Zeroo hours of work is not a unique representation of retirement. There are sev-
erall  exit routes by which individuals may retire, such as early retirement, disability 
andd unemployed. A choice for one programme or another is not simply the result 
off  choosing the maximum level of non-wage income at zero hours of work, but is 
alsoo determined by relative preferences for leisure in each of these programmes. For 
instance,, disabled individuals may have higher preferences for disability benefits if 
theyy find recognition for their health status and easier access to benefits. The anal-
ysiss in this study therefore compares several retirement opportunities and allows 
utilit yy values to depend on the exit route that is chosen. The consumption-leisure 
choicee with a fixed number of working hours, i.e. full-time work, and a limited num-
berr of available retirement programmes, is summarised in figure 2.5. The available 
choicess k (=1,2,3,4) correspond to consumption levels Ck and leisure equal to Lk. 
Thee corresponding utilit y values Uk are choice dependent and can not be compared 
graphically.. Utilit y value U3 may for example be higher than U2 but still lower than 
utilit yy value Ul. Figure 2.5 just illustrates retirement as a discrete choice within a 
consumption-leisuree framework. However, if choices are indicated by 

.jtt ƒ 1 if alternative k is chosen  ̂ .-, 
\\ 0 otherwise 

thenn a comparison between utility levels becomes possible by formulating the re-
tirementt decision as 

maxx J2 Uk{Ck,Lk)dk (2.5) 
dd k£D 

s.t.. Y, dk =l (2-6) 
keD keD 

wheree D is the set of employment and retirement alternatives. Retirement is thus 
modelledd as the optimal choice between a limited number of bundles that contain 
aa specific amount of consumption and leisure. 
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CONSUMPTION N 

c' ' 

L--L--

C4 4 

V V 

;;  ^ u 1 

]]  \T"" u 2 
|^~ -- u 3 

!!  T~~~ u4 

L11 L ,L . L 4 LEISURE 

Figuree 2.5: Retirement as an Optimal Bundle of Consumption and Leisure 

2.33 Ret irement in a Lif e Cycle Context 

Thee analysis so far considered a one period optimisation problem, in which the bud-
gett constraint and utilit y function include present consumption, income and leisure. 
Opportunitiess for work and retirement were only considered when available in the 
presentt period. Labour supply decisions may however be based on preferences for 
futuree consumption and leisure, and determined by future income levels and re-
tirementt opportunities. If working an additional year leads to substantial higher 
retirementt benefits one year later, than postponing retirement is attractive. This 
mechanismm is present when, for example, retirement benefits strictly depend on 
agee dependent eligibility rules. On the other hand, when individuals prefer current 
leisuree over future consumption, they may decide to retire, even if the current con-
sumptionn level is higher than the available benefit levels. Since future opportunities 
andd preferences may influence present decisions, the analysis should be stated in a 
lif ee cycle context. 

Thee general life cycle labour supply model considers period specific bundles of 
consumptionn Ct and leisure Ltt resulting in period specific numbers of working hours 
andd savings St- Savings accumulate in an assets function, given by 

AAtt = {l  + rt)(At-i+St) (2.7) ) 

wheree r( is the interest rate on savings. In addition, future utilit y values are dis-
countedd to reflect time preferences and uncertainty about the time of death. As-
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sumingg discrete time periods t of equally sized intervals, for instance one year, 
andd assuming intertemporal separable utility, the choice between consumption and 
leisuree over the life cycle is given by 

oo o 

maxx Y, (1 + P)~{t'to) m U(CuLt) (2.8) 
CiMCiM t=t0 

s.t.. Ct = wt(T-Lt) + YBt+YQt-St, V*  (2.9) 

AAtt = (l + i - O ^ - x + S t ), V f ( 2 1° ) 

wheree p is the rate of time preference, nt the survival probability in period t condi-
tionall  on survival up to period t, and to the first period under consideration. The 
timee horizon may go up to oo without making the decision period infinitely long, 
sincee r)t equals zero for some t < oo. The assumption of intertemporal separability 
off  utilit y values means that consumption and leisure in period t only affect utilit y in 
periodd t, and not in period s ^ t. It allows utilit y values from several time periods 
too be added in one utilit y function. The solution to problem (2.8 - 2.10) is not as 
straightforwardd as in the one period situation. Since the choice of (Ct,Lt) affects 
futuree values of consumption and leisure, the labour supply problem can not be 
simplifiedd to repetitive one period optimisations. 

Onee simplification that is imputed here, is motivated by a lack of good data on 
consumption,, savings and wealth. The data source used in this study only contains 
financiall  information on earnings. Therefore, it is assumed that present period 
consumptionn can be approximated by present period income, or 

CCtt = wt{T - Lt) + YBt + Yot -St*Yt (2.11) 

Anotherr simplification is the restriction of the problem to a limited number of work 
andd retirement alternatives, similar to equations (2.5 - 2.6). In a discrete life cycle 
contextt and with consumption approximated by income, the labour supply choice 
cann be described by 

oo o 

m a x ^ a + p ) - ' * -1 0 ' **  E Vk{Yf,Lk
t)d

k
u £ d*  = 1, V*  (2.12) 

**  t=t0 k£Dt k£Dt 

with h 

itt _ ƒ 1 if the individual is in state k in period t , , 
11 [ 0 otherwise 

wheree Dt is the choice set in period t that depends on decisions in the past. Choices k 
includee labour opportunities with a fixed number of hours and retirement pathways 
orr exit routes. 
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Thee problem of retirement decisions in a lif e cycle context can be i l lustrated by 
comparingg expected present discounted values (EPDV) of future streams of income 
andd leisure. Both depend on retirement age t and retirement programme k. Fig-
uree 2.6 presents intertemporal budget lines for two alternative retirement routes, 
denotedd by EPDV*( t ), and defined by 

t-lt-l  oo 

EPDV*(<)) = ] T (1 + Pr
{s'to) 77, y s

w + X ] (1 + p)-{s-to) T)S Ys
k(t) (2.14) 

S=toS=to s=t 

wit hh Y, representing income from labour in period s, p the rate of t ime preference 
andd 7)s the survival probabil i ty in period s conditional on survival up to period 
s.s. The expected value of income for alternative 1, EPDV (<), rises smoothly with 
thee age of ret irement t, which points at a constant change in the level of potent ial 
benefits.. Expected income for alternative 2, EPDV (t), lags behind the income 
levell  of alternative 1 until age t^, at which the individual is eligible for some form of 
ret irementt benefits. At that age, expected income jumps significantly and provides 
aa strong incentive to retire. 

EXPECTEDD PRESENT VALUE OF INCOME 

EPDV2(t) ) 

t't'22 t * RETIREMENT AGE 

Figuree 2.6: Optimal Retirement in a Lif e Cycle Context 

However,, the value of retirement at age t does not only depend on expected 
income,, but also on preferences for leisure t ime. The total value of ret irement at 
agee t can be summarised by a so called cumulative utilit y function, denoted by V(t), 
whichh is the sum of all one period util it y values over the lif e cycle, discounted by t ime 
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preferencess and the mortality rate. Figure 2.6 shows two indifference curves, Vl(t) 
andd V2(t), which express constant cumulative utility values for different combina-
tionss of expected income and leisure. Utilit y is higher if more income is obtained or 
moree leisure consumed. Therefore, the indifference curves have higher utilit y values 
iff  located more upwards and to the left, V2(t) > V 1^) . If retirement programme 
22 is not available, for example when eligibility requirements can not be met, opti-
mall  retirement will take place at t\. At that age, maximisation of utilit y subject 
too the intertemporal budget constraint EPDV1^), leads to the expected present 
discountedd income E\ and utilit y value Vl(t*).  With retirement route 2 available, 
retirementt takes place as a corner solution at age t^, with higher expected income 
E*E* 22,, and a higher cumulative utilit y value V2(t*). 

Iff  the valuation of leisure varies between retirement alternatives k, the cumula-
tivee utilit y functions Vk(t) become choice specific and can no longer be compared 
inn one graphically. Still, there is an analytical solution to the retirement problem, 
whichh is found by the maximisation of intertemporal utility , subject to alternative 
specificc budget constraints, as defined in equation (2.12). An important implicit as-
sumptionn in this equation is that future values of Uk(Yt,Lt) are completely known 
too the decision maker. In practice, perfect foresight is not always satisfied, since fu-
turee incomes are uncertain and preferences may be adjusted to changes in personal 
conditions,, such as the health condition. It is therefore assumed that individuals 
usee expectations in evaluating future opportunities. If all relevant available infor-
mationn up to period t is captured by Qt for the period t decision, then the labour 
supplyy decision can be formulated by 

(2.15) ) 

Inn chapter 5, the solution to this problem is given in a statistical framework, en-
ablingg the empirical analysis of retirement decisions. Preliminaries required for this 
analysiss include the availability and processing of data in chapter 3, and the shape 
off  wage and benefit income profiles in chapter 4. 

maxx E ^(l^(l  + p)-(t-t°)Vt J2 Uk{Yt\L\)dk\Qt 

tt = t0 kfD, kfD, 





Chapterr 3 

Data a 

Thiss chapter shows which data are available for this study. Data are mainly taken 
fromm a survey designed by the Centre for Economic Research on Retirement and 
Ageingg (CERRA)1. An overview of the survey is given in section 3.1. Comparisons 
aree made with other data sources to see whether the CERRA data may represent 
thee elderly population in the Netherlands. Section 3.2 provides a definition of 
retirement,, which is used throughout this study. Since job changes are an alternative 
forr labour force retirement, section 3.3 elaborates on labour transitions and job 
searchh by elderly workers and retirees. 

3.11 The Cerra Survey 

Inn the autumn of 1993, and again in the autumn of 1995, the Centre for Eco-
nomicc Research on Retirement and Ageing (CERRA) held a panel survey among a 
nation-widee group of households, using grants that were made available for eco-
nomicc research on elderly labour force participation by the Dutch Foundation for 
Researchh on the Elderly (NESTOR), and by the Organisation for Strategic Labour 
Markett Research (OSA). The primary group of respondents consists of households 
withh the head aged between 53 and 63 on October 1st, 1993. A secondary or control 
groupp consists of households with the head aged between 43 and 52. To structure 
thee survey, heads of household were distinguished by five different labour market 
states:: employed (contract, seasonal and stand-by workers), self-employed, early 
retiredd (receiving VUT or similar benefits), disabled workers and others (mainly 
unemployedd and pensioners). Section 3.2 treats this classification in more detail. 

11 CERRA was a research group within the Department of Economics of the Faculty of Law at the 
Statee University Leiden. 

35 5 
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Eachh type of respondent received a different type of oral questionnaire. Al l part-
nerss were given identical oral questionnaires. In addit ion, both received a writ ten 
questionnaire.. The first wave of the CERRA survey resulted in 4727 households with 
validd and completed sets of questionnaires. Before the second wave of the survey, 
respondentss were presented a summary of the results of the first wave to motivate 
part ic ipat ion.. Of the initial 4727 households, 3424 remained in the panel. Between 
thesee two waves, a separate survey was held among employers, for which the inter-
viewedd heads of household were working in 1993 or had worked before retirement. 
Detailss of this survey are presented in chapter 5. For an overview of the number of 
respondents,, see appendix 3.A. 

Thee CERRA household survey contains a large number of questions on topics that 
relatee to the labour market position of elderly workers, their options for retirement 
andd a variety of personal circumstances, like health conditions. Appendix 3.A gives 
aa brief overview of the topics that are treated in the oral and written questionnaires. 
Mostt information provided by the survey is used in the empirical analyses of this 
study.. Summary information of variables is presented where relevant. In the re-
mainderr of this section, a short overview is given of workers' retirement plans and 
opinions,, and actual flows of transitions into ret irement. 

Alsoo included in the 1993 survey are questions with regard to the individual 
labourr market s tatus in the autumn of 1991. Information about changes in the 
labourr market s tatus between 1993 and 1995 can thus be combined with information 
aboutt changes between 1991 and 1993. The retrospective questions provide an extra 
(vir tual)) wave of the survey. Table 3.1 i l lustrates how heads of household in the 
CERRAA survey change their labour market status over a period of 4 years, first 
fromm 1991 to 1993 and then from 1993 to 1995. Of the original 2662 employees, 
18.44 percent had retired in 1993. For self-employed people this is only 5 percent. 
Onlyy 2 percent of all retirees in 1991 returned to labour. In most cases these 
individualss were unemployed and became self-employed. Retirement between 1993 
andd 1995 concerned 21.2 percent of all employees and 8.0 percent of all self-employed 
respondents.. Return to labour has been limited to 1.6 percent of all retirees between 
19933 and 1995. The growth in retirement percentages and the decline in re-entrances 
too the labour market reflect that respondents become older. Special attention to 
thee low level of re-entrances is given in section 3.3. A large number of respondents 
changee from one retirement programme to another during the four years (6.4 percent 
off  all retirees between 1991 and 1993, and 12.4 percent of all retirees between 
19933 and 1995). These changes either result from eligibilit y for early retirement 
programmess (between 1993 and 1995 accounting for 63.5 percent of all changes), or 
fromm report ing errors. The main trend is one of growing retirement over age, which 
inn general are permanent exits from the labour market. 

Thee CERRA survey shows that employees and self-employed workers would like to 
retiree earlier than the age at which they expect to retire. Figures 3.1 and 3.2 present 
averagee preferred and expected retirement ages, and the average true retirement age 



3.1.3.1. The Cerra Survey 37 

Tablee 3.1: Labour Market Transitions Between 1991 and 1995 in the CERRA Survey 

19911991 Status 

Employee e 
Self-employed d 
Earlyy Retired 
Disabled d 
Unemployed d 

Total l 

19931993 Status 

Employee e 
Self-employed d 
Earlyy Retired 
Disabled d 
Unemployed d 

Total l 

Employee Employee 

2166 6 
8 8 
2 2 
3 3 
22 2 

2201 1 

1286 6 
6 6 
1 1 
3 3 

22 2 

1318 8 

Self-Self-
employed employed 

Labour Labour 

7 7 
296 6 

0 0 
4 4 
5 5 

312 2 

Labour Labour 
17 7 

200 0 
0 0 
0 0 
0 0 

217 7 

Early Early 
Retired Retired Disabled Disabled 

MarketMarket Status in 1993 

359 9 
3 3 

493 3 
12 2 
26 6 

893 3 
MarketMarket Status 

257 7 

6 6 
608 8 
46 6 
79 9 

996 6 

58 8 
2 2 
4 4 

695 5 
7 7 

766 6 

inin 1995 

34 4 
6 6 
5 5 

459 9 
13 3 

517 7 

Unempl. Unempl. 

72 2 
11 1 

36 6 

26 6 
399 9 

544 4 

59 9 

6 6 
36 6 
18 8 

293 3 

412 2 

Total Total 

2662 2 
320 0 
535 5 
740 0 
459 9 

4716 6 

Unknown Unknown 

548 8 

88 8 
243 3 
240 0 
137 7 

1246 6 

att the most recent employer. The preferred retirement age is lower than the true 
retirementt age, since part of the employees prefer to have retired already. The 
higherr expected retirement age is explained by a selection effect: individuals who 
aree still employed at advanced ages have higher probabilities of later retirement, for 
examplee as a result of better health conditions. 

Figuree 3.2 shows that respondents in different labour market states report a 
similarr average retirement age of around 60 at their most recent employer. Early 
retiredd heads of household are on average the oldest respondents (around age 60), 
followedd by unemployed and disabled individuals (around age 57). This shows the 
effectt of eligibility constraints for early retirement programmes, which depend on 
agee and tenure. Entrance into disability and unemployment programmes is not 
restrictedd by age. Employees in the survey are aged 53 on average. 

Employeess prefer and do retire much earlier than the mandatory retirement age 
off  65. Respondents in the CERRA survey, both employed and retired, have been 
askedd about the reasons for this. Table 3.2 reports the most frequently mentioned 
reasonss in order of importance. From this table, the main research topics for this 
studyy can already be derived: "worked long enough" and "wants to take it eas-
ier""  indicate preferences for leisure. Health restrictions, expressed by the answers 
"health""  and "work becomes difficult" , are the second most often mentioned rea-
sonss for retirement, mainly by disabled individuals. Labour market restrictions are 
expressedd by the answers "forced by employer" and "threat of dismissal", primarily 
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B B 

E£ £ 

EJ J 

Averagee Age in Survey 
Preferedd Retirement Age 
Expectedd Retirement Age 
Averagee Retirement Age 

Employeess Employees 
19933 1995 

Self-employedd Sel f -employed 
19933 1995 

Figuree 3.1: Preferred, Expected and Actual Retirement Ages for the Employed 

Employeess Early Retired Disabled Unemployed 

Figuree 3.2: Average Retirement Age at the Most Recent Employer 
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Tablee 3.2: Reasons for Early Retirement in Percentages of Respondents 

(percentages) (percentages) 

Reasons Reasons 

"workedd long enough" 
"health" " 
"wantss to take i t easier" 
"workk becomes difficult " 

"forcedd by employer" 
"wantss someth ing else" 
" threatt of dismissal" 
"familyy s i tuat ion" 
"workk envi ronment" 

Empl. Empl. 

42.4 4 
12.2 2 
27.5 5 
11.9 9 

6.0 0 
9.2 2 
3.4 4 
1.7 7 
1.7 7 

l a a 

Self-Self-
empl. empl. 

18.8 8 
5.1 1 

13.7 7 
7.3 3 

--
4.2 2 

--
0.0 0 
0.3 3 

bourbour Market Status in 
Eaily Eaily 

Retired Retired 

66.2 2 
20.3 3 
54.9 9 
23.6 6 
26.3 3 
17.0 0 

21.1 1 
1.7 7 
9.5 5 

Disabled Disabled 

7.1 1 
94.7 7 
10.8 8 
47.7 7 

19.1 1 
1.5 5 
8.9 9 
2.9 9 

10.1 1 

1993 1993 

Unempl. Unempl. 

0.0 0 
19.2 2 
8.4 4 
7.3 3 

19.9 9 
2.0 0 
3.1 1 

28.6 6 
3.6 6 

Total Total 

33.4 4 
27.3 3 
25.9 9 
18.7 7 

12.9 9 
7.9 9 
7.0 0 
5.3 3 
4.5 5 

givenn by early retired and unemployed individuals. Other remarkable results are 
thee high percentage of unemployed respondents who mention the family situation 
ass a reason for early retirement, and the percentage of early retired and disabled 
respondentss for whom the work environment has been a reason for early exit from 
labour. . 

Tablee 3.3: Reasons for Not Expecting to Use Early Retirement Programmes 

(percentages(percentages of respondents) 
Reasons Reasons 

"enjoyss work too much" 

"wouldd miss work" 
"wouldd miss contact with colleagues" 
"financiallyy unat t rac t ive" 
"wouldd feel like not being product ive" 
"wouldd feel old" 

"noo idea what to do with more leisure" 

1993 1993 

88.7 7 
76.6 6 
63.9 9 

40.8 8 
40.7 7 
29.2 2 
22.1 1 

1995 1995 

82.9 9 
67.1 1 
60.9 9 

39.1 1 
35.3 3 
22.3 3 
24.0 0 

Respondentss who have retired early mention more reasons for retirement than 
unemployedd or disabled respondents. These multiple reasons include preferences for 
leisuree as well as labour (market) restrictions. This suggests that early retirees feel 
aa higher need to provide a justification for their early retirement than others. Still, 
noo less than 82.2 percent of all employees in 1993 believed that they would make 
usee of an early retirement programme in the (near) future. Various reasons for not 
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expectingg to use an early retirement programme by 10.3 percent of all employees 
aree reported in table 3.3. Particularly important is the value of work. Financial 
andd social implications of retirement are far less important. 

Thee CERRA survey also contains questions that address the most important 
advantagess and disadvantages of retirement. The results in table 3.4 show that 
thee freedom to control one's own activities and the absence of stress are the most 
importantt advantages of not working. In addition, individuals feel the need to spend 
moree time on their hobby's and sports, their partner, their (grand)children and on 
otherss through voluntary work. A comparison between employed individuals and 
individualss who have already retired shows that the perception of workers about 
thee available time for these activities after retirement is rather optimistic. 

Tablee 3.4: Mentioned (Dis)Advantages of Retirement in Percentages of Respondents 

Labourr Market Status in 1993 
(percentages)) Self- Early 

EmEm pi. empl. Retired Disabled Unempl. Total 
Advantages Advantages 
"controll  over act ivi t ies" 
" t im ee for hobby's, spor ts" 
"lesss stress" 
"chancee to take it easier" 

" t im ee for par tner" 
"possibilityy to travel" 
" t im ee for (grand)chi ldren" 
" t im ee for voluntary work" 
"noo advantages" 

39.0 0 
17.5 5 
8.8 8 
8.3 3 
5.7 7 
5.2 2 

1.6 6 
1.9 9 
6.9 9 

22.0 0 
16.9 9 
11.2 2 

11.5 5 
4.5 5 
7.7 7 
3.5 5 

1.3 3 
17.6 6 

52.1 1 
9.5 5 

16.3 3 
6.6 6 

3.2 2 
0.8 8 

1.3 3 
1.1 1 
1.7 7 

24.2 2 
6.5 5 

15.6 6 

8.1 1 
2.9 9 
0.4 4 
2.2 2 
3.5 5 

30.2 2 

42.1 1 
6.6 6 
9.4 4 
6.5 5 
2.2 2 
1.3 3 
6.8 8 

4.1 1 
14.4 4 

38.0 0 
12.8 8 
11.4 4 
7.9 9 

4.3 3 
3.3 3 
2.5 5 
2.3 3 

11.6 6 

Disadvantages s 

"financiallyy unat t rac t ive" 
"misss colleagues" 
"unproduct ivee feeling" 

"misss work" 
"noo ideas for leisure t ime" 
"s tar tss to feel old" 
"noo disadvantages" 

24.5 5 
26.6 6 

8.2 2 
7.9 9 
6.4 4 
2.9 9 

15.5 5 

18.8 8 
8.6 6 

13.4 4 

13.4 4 
15.0 0 
4.8 8 

15.0 0 

10.1 1 
28.3 3 

4.5 5 

4.6 6 
2.8 8 
2.5 5 

39.6 6 

33.6 6 
22.5 5 
13.0 0 
6.1 1 
5.3 3 
2.1 1 
9.1 1 

29.6 6 
18.7 7 
8.7 7 
5.3 3 

3.8 8 
1.9 9 

22.8 8 

24.0 0 
23.9 9 

8.8 8 
7.1 1 
5.8 8 
2.7 7 

19.4 4 

Thee variation in percentages of respondents who mention no advantages of retire-
mentt are understood if the extend to which labour market states are voluntary are 
takenn into account. Disabled people are more or less forced to retire and therefore 
seee less advantages and more disadvantages of retirement. Self-employed individ-
ualss represent a higher internal motivation for working and also see relatively few 
advantagess and many disadvantages of retirement. Early retired individuals have 
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inn general had more retirement options and in fact have retired as a result of that. 
Thesee respondents therefore find more advantages and fewer disadvantages of not 
working. . 

ComparisonComparison with non-survey data 

Thee CERRA survey is a rich source of information for the labour market behaviour 
off  people between ages 43 and 65 in the Netherlands. But may the conclusions from 
ann analysis with these data be generalised? How representative is this sample for 
thee Dutch population between ages 43 and 65? The present section provides some 
simplee indications for this. Characteristics of the heads of household in the CERRA 
surveyy are compared with average characteristics in the Dutch population, taken 
fromm sources at Statistics Netherlands (Centraal Bureau voor de Statistiek, CBS). 

Tablee 3.5 shows a much higher percentage of males than females in the CERRA 
survey.. The reason is that heads of household are in general male, often by def-
inition.. Similarly, heads of household are in general breadwinners, so it is not 
surprisingg that workers are over-represented in the CERRA survey. The proportions 
off  workers, disabled and others in the 55 to 64 age group in the CERRA survey are 
fairlyy representative for the actual population. 

Tablee 3.5: Population Shares by Gender and Labour Market Status 

oercentages) oercentages) 

ender r 
Male e 
Female e 

1993 1993 
CERRA A 

83 3 
17 7 

abourr Market Status 
Working g 
Disabled d 
Other r 
otal l 

82 2 
10 0 
9 9 

100 0 

AgeAge 45 

CBS S 

51 1 
49 9 

62 2 
14 4 
24 4 
100 0 

-- 54 
1995 1995 

CERRA A 

84 4 
16 6 

84 4 
8 8 
8 8 

100 0 

CBS S 

51 1 
49 9 

64 4 
13 3 
23 3 
100 0 

1993 1993 
CERRA A 

82 2 
18 8 

36 6 
20 0 
44 4 
100 0 

Age Age 

CBS S 

49 9 
51 1 

24 4 
24 4 
51 1 
100 0 

5555 - 64 
1995 1995 

CERRA A 

81 1 
19 9 

34 4 
19 9 
47 7 
100 0 

CBS S 

50 0 
50 0 

26 6 
24 4 
51 1 
100 0 

CBSS source: CBS (1994a and 1996), Labour Force Survey 1993 and 1995 

Thee proportion of individuals by level of education is very similar in the CERRA 
surveyy and the relevant Dutch population. Table 3.6 shows that educational levels 
withh relatively few representatives in the population are over-represented in the 
CERRAA sample. This may have the advantage of increased reliability of outcomes 
fromm analyses with these groups. Individuals with a secondary vocational education 
aree relatively under-represented in the CERRA survey. 
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Tablee 3.6: Population Shares by Level of Education 

(percentages) ) 

Levell  of Educat ion 

Pr imaryy General 
Pr imaryy Vocational 
Secondaryy General 
Secondaryy Vocational 

Higherr General 
Higherr Vocational 
Academic c 
Unknown n 

Total l 

1993 1993 

CERRA A 

19 9 

22 2 
14 4 
16 6 
5 5 
17 7 
5 5 

3 3 
100 0 

CBS S 

23 3 
19 9 
9 9 
30 0 

2 2 
12 2 
5 5 
0 0 

100 0 

1995 1995 
CERRA A 

16 6 

22 2 
14 4 
17 7 

5 5 
19 9 
6 6 
2 2 

100 0 

CBS S 

20 0 

19 9 
8 8 
31 1 

2 2 
13 3 
5 5 
0 0 

100 0 

CBSS source: CBS (1994a and 1996), Labour Force Survey 1993 and 1995 

Tablee 3.7: Worker Shares by Employment and Sector Type 

(percentages) (percentages) 

Employmentt Type 
Employee e 
Self-employed d 

Sectorr Type 
Agricul turee and Fishing 
Mining g 
Industry y 
Utilit yy Companies 

Construct ion n 
Cater ing g 
Transport t 
Financiall  Services 
Otherr Services 

Unknown n 

Total l 

1993 1993 

CERRA A 

87 7 
13 3 

5 5 

0 0 
18 8 
1 1 

8 8 
14 4 
6 6 
10 0 
33 3 

6 6 

100 0 

CBS S 

81 1 
19 9 

5 5 
0 0 
19 9 

1 1 
7 7 
16 6 

7 7 
10 0 
34 4 
1 1 

100 0 

1995 1995 
CERRA A 

86 6 
14 4 

5 5 
0 0 
15 5 

1 1 
8 8 
13 3 

5 5 
11 1 
35 5 
6 6 

100 0 

CBS S 

81 1 
19 9 

5 5 
0 0 
17 7 

1 1 
7 7 
15 5 
6 6 

12 2 
35 5 
2 2 

100 0 

CBSS source: CBS (1994a and 1996), Labour Force Survey 1993 and 1995 

Finally,, table 3.7 shows population percentages by employment and sector type. 
Thee CERRA survey slightly over-represents employees relative to self-employed work-

Thee representativeness of the CERRA survey by sector type is striking, both in ers s 
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19933 and 1995. Non-financial services is the largest sector, followed by the industry, 
cateringg and financial services. Both the mining industry and utility companies are 
negligiblee sectors. 

3.22 The Definition of Ret irement 

Thiss study analyses retirement behaviour of elderly workers from the labour force. 
Butt what exactly is meant by retirement from the labour force? According to the 
concisee Oxford dictionary, to retire is 

toto cease from or give up office or profession or employment (especially 
onon completion of normal time of service) 

Retirementt also means seclusion or privacy, which implies that people are screened 
fromfrom view, placed outside the regular working world. The semantic definition shows 
thatt retirement from the labour force puts an individual in a completely new posi-
tion.. This feature is included in the definition of retirement as used in the empirical 
analysiss of this study. 

Pastt studies that have treated retirement, as reviewed in chapter 2, have used 
variouss definitions of retirement. The definition in the present study is based on 
availablee information in the CERRA survey and two basic assumptions. The CERRA 
surveyy provides information about the labour market state of individuals from the 
followingg question: 

PleasePlease indicate which group of people you identify yourself with. If more 
groupsgroups qualify, indicate the one you prefer to identify yourself with. 

Tablee 3.8 shows the distinction in groups in the CERRA survey and the definition 
off  labour market states for the analysis in the present study. By definition, the 
labourr market status is a self-assessed state, mainly based on the primary source of 
income.. It ignores that people may have multiple sources of income. 

Thee two additional assumptions made are that retirement is full and perma-
nent.. Full retirement means that people are no longer involved in any labour ac-
tivity .. Table 3.9 gives percentages of respondents in the CERRA survey that are 
fullyy employed, partially retired and fully retired. Workers are considered partially 
retiredd when they receive some form of pension, disability or unemployment bene-
fits.fits. Retirees are considered partially retired when they receive income from labour. 
Thee table shows that partial retirement is rare but not negligible. It is expected 
thatt the phenomenon of partial retirement will increase in the coming years, and 
iss sometimes explicitly mentioned as promising policy for increasing elderly labour 
forcee participation. In this study however, it is ignored for simplicity. 
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Tablee 3.8: Distinction Between Labour Market States 

InIn the Empirical Analysis In the CERRA Survey 
Employedd Employed — Contract workers (including Managing 

Directors) ) 
—— Seasonal workers or stand-by workers 

Self-employedd — Self-employed 
—— Employed at business of other household 

member r 
Retiredd Early Retired — Early retired, receiving VUT or similar 

benefits s 
—— Pensioners, receiving pension benefits 

Disabledd - Disabled, receiving WAO, AAW, IAOW 
orr IAOZ benefits 

Unemployedd — Unemployed 
—— Early retired or pensioners, not receiving 

VUT,, pension or similar benefits 
—— Others without a job, not searching for 

employment t 

Permanentt retirement means that retirees wil l never return to paid labour. Sec-
t ionn 3.1 already showed two year re-entrance rates of less than 2 percent. But may 
re-entrancee into the labour force be ignored in the analysis of ret irement? The 
nextt section provides more information about job search behaviour of retired and 
employedd elderly individuals. 

Tablee 3.9: Shares of Part ial and Full Retirement in the CERRA Survey 

(percentages) ) 
Labourr Market S ta te 

Employed d 
Self-employed d 

Earlyy Ret i red 
Disabled d 
Unemployed d 

FullFull  Employment 

1993 1993 

90.3 3 

79.9 9 
0.0 0 
0.0 0 

0.0 0 

1995 1995 

90.4 4 
83.9 9 

0.0 0 
0.0 0 

0.0 0 

PartialPartial Retirement 
1993 1993 

9.7 7 

20.1 1 
6.6 6 
3.8 8 
4.7 7 

1995 1995 

9.6 6 

16.1 1 
5.4 4 
3.3 3 

3.8 8 

FullFull  Retiremen 
1993 1993 

0.0 0 

0.0 0 
93.4 4 
96.2 2 

95.3 3 

1995 1995 

0.0 0 
0.0 0 

94.6 6 
96.7 7 

96.2 2 
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3.33 Job Search Behaviour of the Elderly 

Chapterss 5 to 7 employ dynamic models in which retirement is considered to be an 
intertemporall  decision process. The assumption of permanent or absorbing retire-
mentt turns out to be extremely helpful in simplifying the analysis. But how realistic 
iss this assumption? And are job-to-job transitions an alternative for retirement? 
Thiss section elaborates on job search activities of individuals in the CERRA data, 
theirr success, and their perception of returning to paid labour after retirement. 

On-the-jobb search is done by around 15 percent of all employed respondents at 
agee 43, steadily declining to zero percent by age 60. Figure 3.3 shows the percentages 
off  all respondents who report to be in active search. Around 40 percent of the 
youngerr retirees (up to age 50) is searching employment. After age 50, job search 
graduallyy becomes rare. 

422 4 4 4 6 4 8 5 0 5 2 5 4 5 6 5 8 6 0 6 2 6 4 

AGE E 

Figuree 3.3: Proportion of Respondents Searching for a Job by Age in 1993 

Thee main reasons why employed individuals search for a job are given in table 
3.10,, in order of importance. The most frequently mentioned reasons for on-the-job 
searchh relate to the type of work and the value of work. Circumstances under which 
labourr is performed, like work environment, stress and health conditions, seem to be 
lesss important. One may carefully conclude that on-the-job search is no alternative 
forr retirement. 

Thee reasons why retired individuals do not search for a job are given in table 3.11. 
Thee table suggests that the three most important reasons for (early) retirement 



466 Chapter 3. Data 

Tablee 3.10: Reasons for On-the-Job Search in Percentages of Respondents 

(percentages) ) 
Reasons s 

"wantss someth ing different" 

"contractt work at t ract ive" 
" th reatt of dismissal" 
"wantss to improve posit ion" 
"wantss bet ter paying work" 

"wantss less stress" 
"workk envi ronment" 
"doess not like present work" 
"heal thh reasons" 

Employed Employed 

1993 1993 

30.6 6 

--
--

22.4 4 
16.3 3 

15.3 3 
19.4 4 
15.3 3 
8.2 2 

1995 1995 

27.3 3 

--
25.0 0 
22.7 7 

20.5 5 
13.6 6 
9.1 1 

11.4 4 
2.3 3 

Self-employed Self-employed 
1993 1993 

27.3 3 

45.5 5 

--
18.2 2 

--
36.4 4 

9.1 1 
9.1 1 

9.1 1 

1995 1995 

40.0 0 

20.0 0 

--
0.0 0 

--
0.0 0 

20.0 0 
20.0 0 

0.0 0 

Tott a] 
1993 1993 

30.3 3 

45.5 5 

--
22.0 0 
16.3 3 

17.4 4 
18.3 3 
14.7 7 
8.3 3 

1995 1995 

28.6 6 

20.0 0 

25.0 0 
20.4 4 
20.5 5 
12.2 2 
10.2 2 

12.2 2 
2.0 0 

aree health, preferences for leisure and labour market restrictions. Health is the 
mostt important reason for disabled individuals, but also a third of all unemployed 
individualss mentions health as a reason for not searching. Preferences for leisure 
aree reflected by "satisfied with situation", "pension already started", "too large a 
change""  and "other activities". These reasons are mainly mentioned by early retired 
individuals,, explicitly indicating that leisure is preferred over paid labour. Reasons 
likee "younger people wanted", "no retirees wanted" and "no jobs available" suggest 
labourr market restrictions. Financial reasons hardly play a role. 

Tablee 3.11: Reasons for Not Searching in Percentages of Respondents 

(percentages) ) 

Reasons s 

"heal th" " 
"satisfiedd with s i tuat ion" 
"youngerr people wanted" 
"pensionn already s tar ted" 

"noo retirees wanted" 
" tooo large a change" 
"otherr home activi t ies" 

"noo jobs available" 
"otherr non-home activi t ies" 
"doess not pay enough" 

EarlyEarly Retired 

1993 1993 

11.1 1 
52.7 7 
16.0 0 
38.2 2 

17.2 2 
13.9 9 
15.8 8 

5.1 1 

12.6 6 
2.7 7 

1995 1995 

10.8 8 
31.7 7 

24.2 2 
0.0 0 

20.7 7 

19.3 3 
10.4 4 
7.6 6 
11.5 5 

3.2 2 

Disabled Disabled 

1993 1993 

84.5 5 
9.8 8 

31.8 8 
10.2 2 
19.1 1 

7.4 4 
3.2 2 
10.8 8 

3.4 4 
2.2 2 

1995 1995 

75.9 9 
12.7 7 

32.2 2 
11.3 3 
27.6 6 
7.2 2 
1.4 4 
8.7 7 

2.0 0 
2.0 0 

Unemployed Unemployed 

1993 1993 

30.4 4 

31.5 5 
37.8 8 
26.2 2 

2.2 2 
13.0 0 
15.9 9 
11.8 8 

10.6 6 
2.4 4 

1995 1995 

23.4 4 
38.4 4 
38.8 8 
45.3 3 
5.7 7 
15.0 0 
7.4 4 
9.8 8 

7.4 4 
2.6 6 

Thee labour market restrictions mentioned in table 3.11 suggest that the prob-
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abilityy of finding a job by elderly individuals is low. Figure 3.4 shows the average 
jobb search durations of job searchers who have not found a job. In 1993, this 
searchh duration varies from almost a year for early retirees to almost three years 
forr self-employed individuals. In addition, the increase in the average search time 
betweenn 1993 and 1995 implies that particularly self-employed job searchers are un-
successfull  in finding a new job, followed by early retirees and disabled job searchers. 
Unemployedd individuals seem to have some success in finding employment. 

31 2 2 

2600 -

SS 20 8 -

s s 
z z 

UJJ  15 6 -

<< 10 4 -

522 -

Employedd Self— employed Early Retired Disabled Unemployed 

Figuree 3.4: Average Job Search Duration of Respondents 

Tablee 3.12 gives an impression of the activities that are undertaken by elderly 
peoplee who are actively searching for a job. Most job searchers look through news-
paperr adds, but only two-thirds of them react on them. Mediation by a labour 
bureauu is popular among unemployed searchers, mainly because it is a prerequi-
sitee for obtaining unemployment benefits. Around one third of all job seekers use 
informall  channels, like direct contact with the former employer or through family 
andd friends. Overall, unemployed individuals are the most active job searchers and 
earlyy retirees the least. 

Onlyy in some cases do search activities lead to job interviews with potential 
employers,, which only in some cases lead to job offers. Figure 3.5 shows the average 
numberr of job interviews and job offers to actively searching respondents in 1993 
duringg the search period indicated in figure 3.4. The proportion of respondents 
thatt is actively searching for a job is expressed as percentage of the relevant labour 
markett state at the bottom of figure 3.5. During the average search time of two 
years,, between 3 and 13 job interviews are held on average, which result in up to 
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DD Number of job talks by respondents 
00 Number of job offers to respondents 

Employedd Self-employed Early Retired 
(2.6%)) (1.9%) (0.5%) 

Disabled d 
(2.2%) ) 

Unemployed d 
(10.4%) ) 

Figuree 3.5: Job Interviews and Job Offers for Searching Respondents in 1993 

Employedd Self —employed Early Retired Unemployed d 

Figuree 3.6: Probability of Returning to Labour, Perceived by Respondents 
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Tablee 3.12: Search Activities in Percentages of Searching Respondents in 1993 

('percentages) ) 
SearchSearch Activities 
"lookedd in newspaper" 
"reactedd on adds" 
"throughh labour bureau" 
"contactedd employer" 
"throughh family, friends" 
"throughh empl. agency" 

Empl Empl 
79.6 6 
41.8 8 
23.5 5 
31.6 6 
34.7 7 
9.2 2 

Self Self 
empl. empl. 
63.6 6 
45.5 5 
27.3 3 
27.3 3 
45.5 5 
27.3 3 

Early Early 
Retired Retired 

54.5 5 
27.3 3 
63.6 6 
36.4 4 
18.2 2 
18.2 2 

Disabled Disabled 
69.2 2 
42.3 3 
42.3 3 
42.3 3 
42.3 3 
15.4 4 

Unempl. Unempl. 
73.7 7 
65.3 3 
73.7 7 
41.1 1 
34.7 7 
24.2 2 

Total Total 
74.3 3 
50.6 6 
47.3 3 
36.5 5 
35.3 3 
17.0 0 

66 job offers on average. Apparently, these offers are rarely accepted. Finding a 
jobb therefore seems to be very difficult for both elderly employees and retirees. It 
thuss seems fair to assume that job transitions, as well as re-entrance to the labour 
markett after retirement, can be ignored in the empirical analysis of this study for 
simplicity.. Once retired, return to the labour market is difficult and relatively 
unsuccessful.. This is confirmed by a final question in the CERRA survey about the 
perceivedd probability of returning to labour after retirement, illustrated in figure 
3.6.. Although workers are still optimistic, retired respondents on average estimate 
thiss probability to be less than 5 percent. 
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3.AA Detailed Overview of the Cerra Survey 

Tablee 3.13 provides a brief overview of the topics that are treated in the oral and 
writ tenn questionnaires. 

Tablee 3.13: Overview of Topics Treated in the CERRA Survey 

TopicTopic 1993 1995 
Generall  Characteristics of the Respondent 
Characteristicss of Current Job and Employer 
Labourr Market Situation of the Retired 
Healthh in Relation with Employment 
Incomee from Labour, Pensions, Benefits and Other Sources 
Labourr Market History 
Characteristicss of Last Job and Employer 
Changess in Labour Market Situation in Past Two Years 
Labourr Market Situation in Two Years Time 
Retirementt Arrangements in Current or Last Job 
Individuall  Moments of Potential Retirement 
Opinionss Concerning Retirement 
Jobb Search Behaviour 
Timee Preferences and Risk Aversion 
Generall  Subjective Health Assessments 
Detailedd Subjective Health Assessments 
Objectivee Health Assessments 
Healthh Insurance 
Householdd Income and Bequests 
Housingg and Migration 
Wealth h 

Forr the survey in 1993, 4001 households between the ages 53 and 63, and 1263 
householdss between the ages 43 and 52 were approached. Of these 5264 households, 
47277 have a valid and completed set of questionnaires (89.8 percent). The 537 non-
validd cases contain wrong persons as breadwinner (22), refusals (275), households 
thatt were unavailable during the survey period (164) and others (76). Table 3.14 
givess an overview of the number of valid questionnaires that were completed in 1993. 
Off  the initial 4727 households in the first wave, 1303 households (27.6 percent) 
droppedd out in the second wave for various reasons. Table 3.15 gives an overview 
off  the number of valid questionnaires that were completed in 1995. 
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Tablee 3.14: Number of Valid Questionnaires in the 1993 CERRA Survey 

Employed d 
Self-employed d 
Earlyy Retired 
Disabled d 
Other r 
Total l 

Employed d 
Self-employed d 
Earlyy Retired 
Disabled d 
Other r 
Total l 
Fulll  Total 

HeadsHeads of household 
Oral Oral 

1296 6 
222 2 
759 9 
690 0 
614 4 

3581 1 

Written Written 
pprimaryrimary Group: 

1275 5 
220 0 
750 0 
672 2 
604 4 
3521 1 

SecondarySecondary Group 
910 0 
91 1 
1 1 

78 8 
66 6 

1146 6 
4727 7 

903 3 
91 1 
1 1 

77 7 
66 6 

1138 8 
4659 9 

Partners Partners 
Oral Oral Written n 

HeadsHeads of Household Aged 
1031 1 
169 9 
613 3 
476 6 
218 8 
2507 7 

1011 1 
169 9 
605 5 
466 6 
217 7 
2468 8 

Households Households 
withwith P 
# # 

artner r 
% % 

5353 to 63 
1098 8 
178 8 
656 6 
499 9 
237 7 
2668 8 

84.7 7 
80.2 2 
86.4 4 
72.3 3 
38.6 6 
74.5 5 

HeadsHeads of Household Aged 43 to 52 
740 0 
62 2 
1 1 
51 1 
15 5 

869 9 
3376 6 

730 0 
62 2 
1 1 

51 1 
15 5 

859 9 
3327 7 

786 6 
69 9 
1 1 

55 5 
17 7 

928 8 
3596 6 

86.4 4 
75.8 8 
100.0 0 
70.5 5 
25.8 8 
81.0 0 
76.1 1 

Tablee 3.15: Number of Valid Questionnaires in the 1995 CERRA Survey 

Employed d 
Self-employed d 
Earlyy Retired 
Disabled d 
Other r 
Total l 

Employed d 
Self-employed d 
Earlyy Retired 
Disabled d 
Other r 
Total l 

HeadsHeads of household 
Oral Oral 

664 4 
151 1 
701 1 
450 0 
640 0 
2570 0 

Written n 
PrimaryPrimary Group: 

664 4 
151 1 
701 1 
450 0 
640 0 
2570 0 

SecondarySecondary Group 
654 4 
66 6 
1 1 

67 7 
66 6 

854 4 

654 4 
66 6 
1 1 

67 7 
66 6 
854 4 

Partners Partners 
Oral Oral Written Written 

HeadsHeads of Household 
507 7 
101 1 
563 3 
290 0 
270 0 
1731 1 

507 7 
101 1 
563 3 
290 0 
270 0 
1731 1 

HeadsHeads of Househok 
518 8 
39 9 
1 1 

38 8 
23 3 
619 9 

518 8 
39 9 
1 1 

38 8 
23 3 
619 9 

Aged Aged 

Households Households 
withwith Partner 

# # % % 
5555 to 65 
547 7 
119 9 
610 0 
315 5 
314 4 
1905 5 

82.4 4 
78.8 8 
87.0 0 
70.0 0 
49.1 1 
74.1 1 

AgedAged 45 to 54 
562 2 
48 8 
1 1 

49 9 
28 8 
688 8 

85.9 9 
72.7 7 
100.0 0 
73.1 1 
42.4 4 
80.6 6 

Ful ll  Tota l 34244 342 4 235 0 235 0 259 3 75. 7 





Chapterr  4 

Incomee Patterns of the 
Elderl y y 

Onee of the most obvious determinants of elderly labour force participation is income. 
Ann economic analysis of retirement from the labour force can not be conducted 
withoutt a good measure of the financial opportunities and incentives with which 
workerss are confronted. Not only at the time of actual retirement, but also before 
andd after this decision. Relevant questions are therefore: How do wages develop 
withh age for elderly workers? Which financial opportunities for retirement can be 
identified?? What is the structure and level of benefit levels? And how do they 
dependd on labour market history and wage income? 

Thiss chapter provides an empirical analysis of income patterns of elderly indi-
vidualss under different circumstances and labour supply decisions. It starts with 
aa wage equation that is used to construct wage profiles between ages 40 and 65. 
Thesee estimates not only serve as compensation profile for employment, but also as 
basicc input for benefit and pension programmes in case of retirement. The struc-
turee and level of the main benefit and pension programmes are treated in section 
4.2.. Estimated income profiles for different retirement situations, and retirement 
incentivess from the structure of wage, benefit and pension profiles, are presented in 
sectionn 4.3. 

4.11 Wages and Labour Participation 

Inn microeconomic studies of retirement, the dominant role of income is evident. 
Mostt studies use wage rates and either retirement benefits or replacement rates to 
representt financial incentives for retirement decisions. However, observed micro-
dataa on income are censored in at least two ways. Firstly, retirement considerations 

53 3 
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off  workers do not only depend on observed wages, but also on unobserved (future) 
retirementt benefits. Since benefits are in most cases some function of earned wages, 
retirementt decisions involve wages beyond the observed time period. Secondly, 
individualss observed as retired may have different potential wage and benefit levels 
thann individuals observed as employed. Careful estimation of wage and benefit 
levelss should therefore account for this endogenous relationship between income 
andd labour participation. 

Whenn estimated values of wages and benefits are used as key determinants for 
retirementt behaviour, special attention should be given to growth rates. Wage 
growthh does not only affect the opportunity costs of leisure, but also determines 
thee level of retirement benefits, both which affect the retirement decision. For 
instance,, non-linearity's in the wage profile, and therefore non-linearity's in the 
patternn of expected retirement benefits, result in financial incentives for retirement 
att particular ages. In this chapter, these considerations are incorporated in the 
estimationn of a three period wage equation for elderly workers. 

4.1.11 Determinants of Wages 

Thee first determinant of wage levels that comes to mind, is investment in human 
capitall  through education or training. More education leads to higher productivity, 
whichh in a competitive labour market leads to higher wages. Human capital in the 
formm of knowledge and skills has a role that is similar to that of physical capital in a 
productionn function. Becker (1964) made a distinction between general human cap-
ital,, which is transferable between occupations, and specific human capital, which 
consistss of job specific knowledge that can be lost with a change in jobs. Human 
capitall  can be approximated by the level of schooling, which largely determines 
thee starting age and starting wage in the labour market, and by the amount of 
on-the-jobb training, experience in the labour market, tenure, and age. 

Mincerr (1974) gave the human capital theory its empirical foundation by esti-
matingg age-earnings profiles. From a theory of optimal investments in schooling, 
inn which the amount of schooling is chosen such that its marginal rate of return is 
equall  to that on other investments, he showed that investments in human capital 
leadd to lower initial earnings but also to a higher growth in earnings from then 
on.. This way, more educated workers eventually have higher earnings than less 
educatedd workers, although they start to work later in life. Mincer called this the 
overtakingovertaking effect. In general, earnings grow over the first part of the life cycle as 
moree human capital is accumulated, but this growth decreases as the optimal level 
off  investments decreases. Towards retirement, earnings could even fall if the rate 
off  investments falls below the depreciation of the existing stock of human capital. 

Thee estimation of the return to investments in human capital by the estimation 
off  earnings profiles is not straightforward. Mincer and Jovanovic (1981) point out 
thatt in the presence of job mobility, both labour market experience and tenure must 
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bee considered at the same time. Tenure picks up the returns to specific human 
capitall  accumulation and labour market experience the returns to general human 
capitall  accumulation. However, tenure may also pick up the effect of an increased 
qualityy of the match between the employer and the employee. Bartel and Borjas 
(1981)) emphasise different causes of job mobility to explain differences in wage 
growth.. They point out that one has to be cautious in interpreting the estimated 
valuess of several variables together. Tenure and job mobility are correlated, and so 
aree the amount of schooling and labour market experience thereafter. Moreover, 
Altonjii  and Shakotko (1987) point out that individual characteristics that induce 
wagee growth might also induce longer tenure, causing spurious correlation between 
thee two. 

Inn a reinterpretation of the Mincer human capital earnings function, Willi s 
(1988)) points out that it is based on the perhaps overly restrictive assumption of 
equalityequality of comparative advantage. This assumption states that individual learning 
abilitiess and opportunities, which determine the amount of investments in school-
ing,, are identical up to a factor of proportionality. In addition, it assumes that 
thesee factors are exogenous to the wage level. Willi s argues that differences in indi-
viduall  abilities and opportunities are not only responsible for differences in human 
capitall  investments, but also affect wage levels directly. He points at selection into 
thee most preferred alternative that individuals have available. This either causes 
censoredd observations when not all available choice opportunities are observed, or 
biasedd comparisons between individuals when income variables are endogenous to 
thiss selection process. 

Apartt from the human capital theory, there are other arguments for including 
educationn in the wage equation. Filer, Hamermesh and Rees (1996) suggest that a 
diplomaa may work as a sheepskin, where more educated workers receive higher pay 
evenn if education per se has no effect on worker productivity. Education may also 
servee as a screening device in cases of asymmetric information, to indicate skills like 
self-disciplinee and motivation, or as a signalling device for unobserved abilities. A 
basicc assumption of the signalling theory is that education is more costly to obtain 
forr low ability individuals than for high ability individuals (see for instance Arrow, 
1973).. Following Card (1994), the relation between log wages and years of schooling 
iss linear. Evidence for this in case of elderly workers is shown in figure 4.11. Most 
wagee growth due to investments in education is likely to occur at earlier ages. 

CompensatingCompensating wage differentials 

Thee term compensating wage differentials is used to denote the amount to which 
wagess have to be increased to compensate workers for unpleasant job attributes. 
Rosenn (1974) showed that with different values for these attributes by workers, and 

11 Most profiles and distributions in this section are illustrated by non-parametric estimates, for 
whichh a Normal kernel is applied with band-widths that are chosen for illustrative purposes only. 



566 Chapter 4. Income Patterns of the Elderly 

~~ — -  Lowe r 

jj l l l i i l 1 1 1 1 1 1 

400 4 2 4 4 4 6 4 8 5 0 5 2 5 4 5 6 5 8 6 0 6 2 6 4 6 6 6 8 7 0 

AGE E 

Figuree 4.1: Non-parametric Estimates of Earnings Profiles by Level of Education 

differentt abilities to offer combinations of pay and working conditions by employers, 
eachh disamenity has a price in the labour market by an increase in wages. Dangerous 
andd unpleasant job conditions most clearly influence the utilit y value of the job 
andd must therefore be compensated for to attract workers. Job attributes may 
bee represented by sector types, since sectors differ by the requirements for skills, 
theirr economic performance, the pay-off from investments in human capital, and 
thee organisational structure, all affecting the extend to which differences between 
demandd and supply of labour are compensated for. 

EfficiencyEfficiency wages 

Thee human capital theory is based on the notion that differences in productivity 
resultt in differences in wage levels. The efficiency wage theory, explained by for 
examplee Akerlof and Yellen (1986), uses the opposite notion and argues that wage 
growthh induces growth in productivity levels. Efficiency wages induce workers to 
choosee the proper amount of effort and avoid situations in which they quit, shirk 
orr otherwise interfere with production (Alchian and Demsetz, 1972). Becker and 
Stiglerr (1974) show that steep earnings profiles over tenure may act as incentive 
schemess to avoid shirking, as they make outside opportunities less attractive. Since 
largerr companies have more difficulties in monitoring their employees, they are 
expectedd to offer higher wages to defer workers from shirking. Figure 4.2 offers 
evidencee for this. Higher wages raise welfare levels, may attract higher quality 

3.5 5 

J.4 4 

11 3.3 

u u 
3.2 2 

<n<n  3 . 1 

88 3.0 
X X 

ÜÜ 2.9 
Li_ _ 
O O 
oo 2.8 o o 
_ i i 

2.7 7 



4.1.4.1. Wages and Labour Participation 57 7 

jobb applicants and minimise turnover costs, which consist of search costs, loss of 
productionn and loss of specific human capital. Krueger and Summers (1988) find a 
strongg negative relation between industry wages and turnover, suggesting that high 
payingg industries reduce their turnover costs. 
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Figuree 4.2: Non-parametric Estimates of Earnings Profiles by Company Size 

Too encourage workers not to quit too soon, firms may offer wages that are lower 
thann the marginal product early in a worker's career, and higher than the marginal 
productt later in a career. This compensation scheme is attractive to employees if 
thee resulting lifetime earnings are at least as high as the alternative (Montgomery, 
Shaww and Benedict, 1992). Lazear (1979) used this idea to explain the existence 
off  pensions and the need for mandatory retirement. In the efficiency wage theory, 
changess in wages do not necessarily reflect changes in the marginal productivity of 
workers,, and therefore allows for an implicit contract theory instead of a basic spot 
markett assumption. Beaudry and DiNardo (1991) find that an implicit contract 
modell  with free mobility describes the relation between wages and past labour 
markett experience better than a spot market model. 

Cohort,Cohort, time and gender 

Differencess in wage levels can also partly be attributed to differences in year of birth 
(cohort),, differences between times at which wages are observed, and gender differ-
ences.. Since cohorts vary in size, they vary in labour market power. Hanoch and 
Honigg (1985) argue that different cohorts experience the same (economic) shocks at 
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differentt moments in life, explaining part of the wage differentials. Economic condi-
tionss lead to wage differences between periods. For instance, higher unemployment 
mayy reduce the return to labour, since lower wages are required to prevent work-
erss from shirking. With high market profits, an upward pressure on wages exists. 
Businesss cycle indicators may therefore explain much of the difference in wages be-
tweenn years of observation, but can be correlated with birth cohorts. Meghir and 
Whitehousee (1996) try to solve this problem by instrumenting the business cycle 
indicator,, regressing U.S. unemployment rates on U.K. unemployment rates. The 
relationn between wages and gender can partly be explained by differences in labour 
markett size and experience, but social factors may play a role as well. 
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Figuree 4.3: Stylised Representation of a Typical Age-Earnings Profile 

Wagee formation in the Netherlands 

Whenn analysing wage levels and wage growth in the Netherlands, one can not ignore 
thee way in which wage formation is organised. The Dutch system of labour relations 
iss highly institutionalised, including a wide coverage of collective agreements, which 
forr the largest part consist of sector agreements rather than company agreements. 
Thiss means that individual employers only have a limited influence on the level 
andd growth of wages. In a study of Dutch wage rates, Hartog, Opstal and Teulings 
(1995)) find no cohort effects but strong age effects that are more important than 
labourr market experience. Wages mainly depend on occupation specific career pro-
filess and mobility between these profiles, as illustrated in figure 4.3. The widespread 
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usee of central labour agreements largely determines the starting wage level A, which 
iss generally affected by age, educational level, occupation, sector type, specific func-
tionall  requirements or working conditions, and the business cycle. The slope of the 
wagee profile typically depends on tenure, occupation and the business cycle. A 
promotionn can shift the wage level to B, which has the same determinants as A, 
pluss the number of years of previous labour market experience. A change in jobs 
mayy affect the slope of the wage profile as well. These theoretical and institutional 
considerationss are combined with empirical facts in the specification of the wage 
equationn below. 

4.1.22 Data on Wage Levels, Distr ibut ion and Growth 

Figuree 4.4 shows average net hourly real wage levels by age in the CERRA data, 
distinguishedd by year of observation. All wage rates are expressed in 1993 Dutch 
guilders.. Wage growth with age (along the curves) is small for 1991 and 1993 but 
strongg for 1995. Wage growth over time (between the curves) appears to be strong 
forr 1995. The large difference in growth may be attributed to the stronger economic 
growthh between 1993 and 1995, but could also reflect self-selection, in which case 
moree low wage than high wage workers have retired between 1993 and 1995. 
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Figuree 4.4: Non-parametric Estimates of Average Wage Levels 

Thee variance in wage increases over time, as illustrated by the wage distribu-
tionss of figure 4.5. It means that wage inequality increases among workers in the 
CERRAA data. Since these data are taken from a panel of respondents, high wage 
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individualss must have experienced larger wage growth than low wage individuals, 
orr alternatively, more low wage individuals have left employment than high wage 
individuals.. These observations suggest that age and occupation, the t ime at which 
individualss are observed, and the way the data is collected, are determining factors 
forr the observed level and growth of wages. 

Sincee pensions and benefits depend on wages, the growth in wages over t ime 
andd with age is impor tant for retirement behaviour. Figure 4.6 shows distr ibutions 
off  wage growth in the CERRA data for two periods. The mean growth between 1991 
andd 1993 is 6%, and 9% between 1993 and 1995. The standard deviations for the 
twoo periods are 24% and 36% respectively. It must be kept in mind that these 
growthh rates are crude measures of true wage growth, due to self-selection. 

4.1.33 A Statistical Wage and Labour Participation Model 

Inn this section, a model is presented that enables the production of reliable wage 
est imatess for all individuals in the sample at all relevant ages2. Since the dynamics 
inn wage profiles are impor tant for individual retirement decisions, the problem sug-
gestss a model of wage growth. However, wage growth models can not produce wage 
levell  estimates for individuals in the sample who do not report any wages, either 
duee to report ing errors or simply because they did not part icipate in labour during 
thee survey years. An equation for wage growth must therefore be accompanied by 
ann equation for wage levels. 

Effortss to est imate a model of wage growth have produced disappointing results. 
Hardlyy any of the explanatory variables was significant, both when stated in levels 
andd differences, and the fit of the model was poor. Four possible explanations 
cann be given for this. Institutionalisation of the wage formation may cause wages 
too grow independently from individual characteristics. Secondly, if wage growth 
iss approximately linear, than all explanation is captured by the intercept term. 
Thirdly,, when using wage growth and thereby wage differences, there is a large 
reductionn in the number of observations, since a large fraction of individuals does 
nott report wage levels in two consecutive surveys. And finally, reporting errors have 
aa larger effect on the relative size of wage differences than on wage levels, causing 
thee measure of wage growth to be less reliable. 

Ass a result, the model presented in this chapter consists of a standard wage 
equationn in which the logari thm of the net hourly real wage rate is explained by the 
variabless discussed in section 4.1.1. Wages are taken as real to abstract from price 
inflation,, per hour to abstract from differences in working hours and in net values to 
complyy with the assumed equality between lifetime net income and consumption in 
thee consumption-leisure framework of chapter 2. Taking the logarithm of the wage 
ratee is motivated by the approximately log-normal form of the wage distr ibution, as 

2Relevantt ages for the retirement models in chapters 5 to 7 are between 41 and 65. 
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depictedd in figure 4.53, and the approximately linear relation between log earnings 
andd many of the explanatory variables, for example the level of education in figure 
4 .1.. However, est imation of the wage equation in this form is not feasible, due to 
identificationn problems, and would produce biased estimates. The factors responsi-
blee for this can roughly be divided into four categories: sample selection, individual 
effects,, age, cohort and t ime effects, and attr i t ion. These issues are discussed below. 

SampleSample selection 

AA basic economic hypothesis of rational behaviour is that agents always select the 
mostt preferred alternative from a set of opportunit ies. This selection process with 
respectt to labour supply and job choice may affect the wage level and must therefore 
bee used as an explanatory factor to obtain unbiased estimates. However, when wages 
inn turn influence the selection process, the wage level and the selection process must 
bee modelled jointly . There are several selection processes that can be endogenous 
too observed wages. Examples that are treated in the l i terature are choice of sector, 
levell  of unemployment (Meghir and Whitehouse, 1996), and in the case of panel 
data,, selection into survey participation or attr i t ion. The selection process that 
deservess most attent ion when observing elderly workers is the selection into work 
andd retirement. Wages are only observed for workers, with different probabil i t ies of 
labourr part icipat ion than retirees, part ly caused by a difference in potential wage 
levels.. Both processes must therefore be treated jointly to avoid sample selection 
biasess in the parameter estimates. The relation between wage levels and partici-
pat ionn probabil it ies is also present when low wage workers have different dismissal 
ratess than high wage workers. 

Thee existence of a selectivity bias was first elaborated by Roy (1951) in an effort 
too model the choice between two levels of schooling. He showed that the expected 
wagee income is conditional on the level of schooling in a way that is not directly 
observed,, and therefore ends up in the error term of the wage equation. Ordinary 
Leastt Squares est imation of the wage equation would result in biased est imates. 
Heekmann (1979) produced a simple mathemat ical specification to include selection 
fromm labour force part icipat ion in the wage equation, using the inverse Mill' s rat io 
ass explanatory factor4. Following Keane, Moffit t and Runkle (1988) and using a 

3Comparingg log wages in the data with a normal distribution with mean 2.9483 and standard 
deviationn 0.31 using a Kolmogorov-Smirnov test, the log-normal distribution of wage levels can 
nott be rejected. This assumes a probability of only 1 percent that the log-normal hypotheses 
iss rejected while log wages are in fact normally distributed. The test results show a maximum 
differencee of 0.0226, where the critical values for 5 and 1 percent two-sided unreliability are 0.0221 
andd 0.0265 respectively. 

Heekmann and Sedlacek (1985) extend this model to include more general specifications of the 
optimisationn process and error terms. Willi s and Rosen (1979), Willi s (1986) and Card (1994) 
treatt several kinds of sorting mechanisms that may explain the difference between observed and 
expectedd wage levels. 
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panell  data set on N individuals (i = 1, .  ., N) who are observed for T periods 
off  time (t = 1, .. ., T), sample selection can be included in the specification of a 
statisticall  model for wages by 

hiyhiyitit = X'it0 + tit (4.1) 

AAmm
itit = Z'it6 + vit (4.2) 

f ll  i f ^ X ) , 4 3 ) 
AA**-\**-\  0 if A?*  <o 

wheree yn is the net hourly real wage rate for individual i at time t, An a dummy 
variablee indicating whether individual i is employed at time t, Xn and Zu are 
vectorss of explanatory variables, and /? and 6 their associated parameter vectors. 
Thee error terms £,-t and vn are assumed to follow a bivariate Normal distribution, 
allowingg for cross-correlation. 

IndividualIndividual effects 

Inn addition to correlation between the error terms that capture unexplained inciden-
tall  wage fluctuations, a more long lasting correlation between unobserved individual 
specificc attributes may exist. Earlier it was argued that unobserved individual at-
tributes,, such as (learning) abilities, can be important determinants of wage growth, 
butt one may also think of unmeasured economic and social individual circumstances 
thatt affect wage levels over the life cycle. The same holds for participation, where 
unobservedd time-invariant attributes make retirement more or less attractive to in-
dividuals.. The error terms in the model can therefore be restated into time-invariant 
individualindividual effects and nuisance parameters as 

Zit=<*iZit=<*i  + eit (4-4) 

VixVix ~ H + flu (4-5) 

Clearly,, to identify the individual effects c*j and ji  or the parameters of their dis-
tribution,, multiple observations of individuals are needed, i.e. panel data. If the 
unobservedd individual effects are treated as fixed effects, then a separate constant 
forr each individual must be implicitly or explicitly included in the estimation proce-
dure.. The major drawback of this approach is that all individuals who are observed 
too be employed for only one year or always unemployed must be excluded from the 
sample.. Sample exclusions are reflected by a conditioning of probabilities in the 
likelihood,, see Keane, Moffit t and Runkle (1988). 

Thee much more flexible random effects model produces consistent estimates as 
longg as the individual specific terms are uncorrected with the observed explana-
toryy variables. This model also allows for estimation of the correlation between 
individuall  specific effects in the wage and in the participation equation. Assum-
ingg independence between the individual effect, the nuisance parameter and the 
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explanatoryy parameters in each equation, the distribution of the error terms is 
specifiedd as 

(<*i(<*i ttyi,eit,t*it)~N(Q,Q)yi,eit,t*it)~N(Q,Q) (4.6) 

where e 

a\a\ aay 0 0 

n== °* ° ° 
"i"i  "<» 

°l °l 
Thee covariance between e and /i is further specified as a€ti = pVe&n to allow es-
timationn of p and ae. The likelihood functions for the model with and without 
individuall  effects, which result from this specification of the error terms, are pre-
sentedd in appendix 4.B. 

IdentificationIdentification of age, cohort and time effects 

Inn the wage equation of this chapter, the effects of age, cohort and time are esti-
matedd together. Time effects are cyclical shocks that affect all age groups in the 
populationn at the same time. Cohort effects are lasting influences of events that 
affectt individuals at different ages. For wages they capture differences in productiv-
ityy due to the cohort specific amount and quality of education, the relative size of 
thee cohorts and economic shocks that are shared by individuals of the same cohort. 
Puree age effects are presumed to result in a stable life cycle profile for all periods 
andd for all cohorts. Precise estimation of the age effect is especially important when 
projectingg wage profiles that extend well beyond the period of observation. 

Hanochh and Honig (1985) point out that there is no way of discriminating be-
tweenn cohort and age effects in a cross-section analysis, but that panel data allow 
forr the identification of each effect separately. However, it does still not allow for 
thee identification of a separate and pure time effect. To overcome this problem, 
growthh in the per capita Gross Domestic Product is used in this study as a time-
varyingg variable, which represents the business cycle. This way, separate estimates 
aree obtained for the effect of age, cohort and the business cycle (time). 

Attrition Attrition 

Nott all individuals are observed at all periods in the survey, due to attrition. If 
attritionn is distributed randomly over the population, it does not affect estimated 
parameterr values. If attrition is correlated with the wage level, the observed wage 
distributionn is censored. Since the costs to complete the survey are higher for high 
wagee individuals, there can be a relation between wage level and attrition. However, 
fromm a simple test of attrition bias below, it is concluded that this form of selectivity 
doess not affect the estimation results. 

(4.7) ) 
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AvailableAvailable data 

Dataa for the wage equation are taken from the CERRA survey. The panel character 
off  the survey is used explicitly. Net hourly real wages in 1991, 1993 and 1995 are 
constructedd from reported wages and numbers of hours worked for most workers 
inn the survey, providing 3781 wage observations. For individuals that report gross 
wages,, these are converted into net wages, using the relevant tax rules for each year. 
Al ll  wage rates are deflated by the consumer price index and are expressed in 1993 
guilders.. Hourly wage rates of less than 5 or more than 50 guilders are excluded 
fromm the analysis. The analysis includes 5151 observations of workers, of which 
13700 have no data on wages, and 3772 observations of non-workers. This amounts 
too a total of 8923 observations concerning 3411 individuals. Individuals that were 
neitherr employee nor retired (567), or had item non-response on age (68), tenure 
(118)) or labour market experience (563), have been excluded from the sample. Table 
4.11 shows means and standard errors of selected variables. Details on the definition 
off  variables can be found in appendix 4.A. 

Tablee 4.1: Means and Standard Errors of Selected Variables 

Variable e 

Nett Hourly Real Wage 
Ret i rementt Age 

Age e 
Tenure e 
Previouss Experience 

Star t ingg Age 
Numberr of Children 

NumberNumber of Observations 

AllAll  Observations 

mean mean 

54.70 0 
17.66 6 
14.78 8 

33.45 5 
0.72 2 

error error 

5.70 0 
10.84 4 

10.24 4 
10.23 3 

1.01 1 

8923 3 

Workers Workers 

mean mean 

20.42 2 

52.08 8 
18.23 3 

14.88 8 
33.86 6 

0.99 9 

error r 
6.90 0 

5.17 7 
10.23 3 

10.13 3 
9.95 5 

1.11 1 

5151 1 

Non-Non- workers 

mean mean 

51.77 7 

58.28 8 
16.90 0 

14.64 4 
32.88 8 

0.38 8 

error r 

9.80 0 

4.27 7 
11.58 8 

10.40 0 
10.56 6 
0.71 1 

3772 2 

Tablee 4.1 shows that the last job before retirement is often the main lifetime 
job,, with tenure exeding previous labour market experience. On average this job is 
startedd around age 33 for both workers and non-workers. Although non-workers are 
observedd to be older, their average retirement age is lower than the age of workers, 
whoo on average have not retired by age 52. This points at a distinction between 
eariyy retirees and older workers. It suggests the presence of sample selection, in 
whichh case the distribution of wages may differ significantly between both groups. 
Fromm observed labour market histories it can be concluded that the average age at 
whichh these individuals have entered the labour market is around 18. 

Tablee 4.2 shows percentages of individuals with particular personal characteris-
tics.. On average, workers are educated more and in better health conditions than 
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non-workers.. Health problems are defined as those that limi t the possibility of paid 
labour.. One out of every three non-workers has a health condition that interferes 
withh work. The importance of health for retirement decisions justifies a separate 
treatmentt (see chapter 6). The percentages for different birth cohorts show that 
mostt people between ages 60 and 69 have retired by 1995 (76 percent). Individuals 
betweenn ages 55 and 59 are still in the process of retirement (31 percent). For 
youngerr cohorts, non-participation is small (15 and 9 percent). Since only heads 
off  household are considered, female labour participation is not as low as the table 
suggests.. Still the percentages point at differences in preferences and opportunities 
betweenn men and women. Table 4.2 further shows that 21.6 percent of workers and 
38.66 percent of non-workers is single. Most partners are not employed, but partners 
off  non-workers participate even less in labour activities than partners of workers, 
suggestingg correlation between retirement decisions. 

Tablee 4.2: Percentages of Individuals with Particular Personal Characteristics 

Va.ria.ble Va.ria.ble 

Educat ion n 
Pr imaryy General 
Pr imaryy Vocational 

Secondaryy General 
Secondaryy Vocational 
Higherr General 
Higherr Vocational 
Academic c 

Healthh Problems 

19266 - 35 Cohort 

19366 - 40 Cohort 
19411 - 45 Cohort 
19466 - 55 Cohort 
Female e 

Workingg Par tner 
Retiredd Par tner 

NumberNumber of Observations 

AHAH Observations 

17.6 6 
21.9 9 
13.6 6 

15.6 6 
4.9 9 

18.1 1 
5.9 9 

15.6 6 

37.0 0 
36.0 0 
11.5 5 
15.4 4 
16.7 7 

23.1 1 
48.2 2 

8923 3 

Workers Workers 

12.3 3 
21.6 6 
13.0 0 

16.6 6 
5.2 2 

21.5 5 
8.2 2 
3.3 3 

15.5 5 
43.3 3 
16.9 9 
24.4 4 
11.3 3 
31.5 5 

46.9 9 

5151 1 

Non-workers Non-workers 

24.9 9 
22.4 4 
14.5 5 

14.2 2 
4.4 4 

13.5 5 
2.7 7 

32.4 4 

66.5 5 
26.1 1 

4.2 2 
3.3 3 

24.2 2 
11.6 6 

49.8 8 

3772 2 

Tablee 4.3 shows percentages of individuals with particular job characteristics. 
Jobb characteristics of non-workers concern their last job. Differences in the distribu-
tionn of workers and non-workers between sectors are small. They can be explained 
byy changing sector sizes and differences in working conditions. Agriculture, fish-
ingg and mining decrease in size, while services grow. The construction sector is 
notoriouss for the high number of workers who retire into disability. Differences by 

http://Va.ria.ble
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Tablee 4.3: Percentages of Individuals with Specific Job Characteristics 

Variable e 

Sectorr Type 
Agricul turee and Fishing 

Mining g 
Heavyy Industr ies 
Lightt Industr ies 
Util it yy Companies 
Construct ion n 
Cater ing g 
Transport t 
Financiall  Services 
Otherr Services 

Publicc Sector 
Companyy Size 

11 to 5 employees 
66 to 50 employees 
>> 50 employees 

Occupat ionall  Level 

Bluee Collar Low 
Bluee Collar High 
Whi tee Collar Low 
Whi tee Collar High 

Supervision n 
none e 
overr 1 to 4 employees 
overr 5 to 49 employees 
overr > 49 employees 

Workingg Condi t ions 
T imee Pressure 
Dirt yy Work 
Dangerouss Work 
Dangerouss Materials 
Physicall  Exert ion 
Heavyy Liftin g 
Kneelingg and Bending 

Mentall  Exert ion 
Intensee Concentrat ion 
Stress s 

Overt imee Work 

AllAll  Observations 

1.5 5 
0.3 3 
9.8 8 
9.9 9 
1.6 6 
9.4 4 

13.0 0 
6.2 2 
7.9 9 

34.2 2 
34.3 3 

11.0 0 
28.9 9 
60.1 1 

27.3 3 
8.3 3 

12.1 1 
46.3 3 

55.7 7 

14.4 4 
26.2 2 

4.7 7 

12.1 1 
14.9 9 
9.1 1 
7.3 3 

21.5 5 
15.7 7 
28.4 4 
72.7 7 

70.7 7 
48.4 4 

40.4 4 

Workers Workers 

1.1 1 
0.2 2 
9.1 1 
9.4 4 
1.5 5 

7.5 5 
13.0 0 

6.1 1 
9.2 2 

36.5 5 
35.4 4 

8.2 2 
28.6 6 
63.2 2 

21.6 6 
8.2 2 

11.0 0 
52.2 2 

53.4 4 

15.3 3 
26.3 3 

5.0 0 

9.1 1 
12.0 0 

7.4 4 
6.3 3 

15.3 3 
10.0 0 
22.7 7 
75.9 9 

72.0 0 
45.9 9 
36.7 7 

Non-Non- workers 

2.0 0 
0.4 4 

10.7 7 
10.5 5 

1.7 7 

12.0 0 
13.0 0 

6.4 4 
6.1 1 

31.0 0 
32.9 9 

14.7 7 
29.3 3 
56.0 0 

35.1 1 
8.4 4 

13.6 6 
38.2 2 

56.5 5 
13.3 3 

26.0 0 
4.2 2 

16.1 1 
18.8 8 

11.4 4 

8.6 6 
30.1 1 
23.5 5 

36.3 3 
68.3 3 
68.8 8 
51.9 9 

45.4 4 

Numberr of Observations 8923 5151 3772 
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occupationall  level point to longer employment in higher functions. This can be 
explainedd by higher levels of productivity and the demand for higher skilled labour 
ass sectors change to more human capital intensive production regimes. The list 
off  working conditions proves that infavourable conditions are an important reason 
forr retirement. It is interesting that more workers than non-workers report mental 
exertionn and the need for intense concentration on the job. These conditions do not 
seemm to be a reason for non-participation or are easily forgotten after retirement. 

EstimationEstimation results 

Keane,, Moffit t and Runkle (1988) note that if the level of potential wage income 
determiness the supply of labour, then all explanatory variables in the wage equa-
tionn should enter the participation equation, i.e. Xn should be a subset of Zu in 
equationss (4.1) and (4.2). But participation can also be explained by variables not 
affectingg the wage level, like alternative sources of income, eligibility for retirement 
benefits,, the presence of a partner and the number of children. Different specifica-
tionss of the wage and participation equations are tested in which these considera-
tionss are taken into account. Tables 4.4 and 4.5 report the final estimation results 
forr three different models. First, the wage equation is estimated by Ordinary Least 
Squaress and participation by a Probit equation, assuming no correlation between 
wagess and participation (p — 0) and no individual specific effects (a\ = 0:2 = 0: and 
jiji  = 72 = 7). Next, wages and participation are estimated jointly by Maximum 
Likelihood,, allowing for correlation (p ^ 0) but with no individual effects. Finally, 
thee full model with random effects is estimated by Maximum Likelihood. Estimated 
constants,, individual effects and the correlation parameter p are reported in table 
4.7.. To identify the model it is assumed that a  ̂ = 1. For an interpretation of the 
estimationn results, the focus is on the full random effects model. 

Thee parameter values expressing human capital effects in the wage equation 
showw large returns to education. Workers with more education receive higher wages, 
amountingg to a 43.6 percent difference between academics and workers with primary 
educationn only. From age 40 on, wages increase by 0.61 percent for every additional 
yearr of tenure. Wages also rise with the age at which people start their job up to 
agee 43, and decline from then on. Since more educated individuals enter the labour 
markett at higher ages and have more job opportunities, the parameters for starting 
agee may reflect indirect returns to education. However, workers who start a new job 
att age 43 only earn 3.7 percent more than when they would start their job at age 
25.. The influence of labour market experience is insignificant. Except for increasing 
humann capital, labour market experience may express the depreciation of general 
humann capital, or the 'wrong' kind of specific human capital, reducing productivity 
att a new job. Together these results support the view that most wage growth takes 
placee early in a career, at least before age 40, and that wage differences are mainly 
determinedd by the level of general human capital. 



4.1.4.1. Wages and Labour Participation 69 9 

Tablee 4.4: Estimation Results for the Wage Equation 

Variabie e 

Educat ion n 
Pr imaryy Vocational 
Secondaryy General 
Secondaryy Vocational 
Higherr General 
Higherr Vocational 

Academic c 
Tenure/10 0 
Previouss Experience/10 

Star t ingg Age/ io 
(Star t ingg Age)2/ l000 

Sectorr Type 
Mining g 
Heavyy Industr ies 
Lightt Industr ies 

Transport t 
Financiall  Services 
Otherr Services 

Publicc Sector 
Companyy Size 

66 to 50 Employees 

>> 50 Employees 
Occupat ionall  Level 

Bluee Collar High 
Whi tee Collar Low 
Whi tee Collar High 

Supervision n 
11 to 4 Employees 
55 to 49 Employees 
>> 49 Employees 

Workingg Condit ions 
T imee Pressure 
Dangerouss Materials 

Heavyy Liftin g 
Kneelingg and Bending 

Mentall  Exert ion 
Over t imee Work 

G DPP (Time Effect) 

19366 - 40 Cohort 
19411 - 45 Cohort 
19466 - 55 Cohort 
Female e 

OLS OLS 
estimate estimate 

-0.003 3 

0.072* * 
0.087* * 
0.186* * 
0.197* * 
0.353* * 

0.065* * 
-0.013 3 
0.118* * 

-0.109* * 

0.203* * 

0.036* * 

-0.029* * 
-0.065* * 
0.046* * 

-0.044* * 

-0.016 6 

0.069* * 

0.096* * 

0.047* * 

0.006 6 
0.109* * 

0.035* * 
0.042* * 
0.102* * 

-0.045* * 
0.053* * 

-0.041* * 

-0.043* * 
0.050* * 

-0.076* * 
0.273* * 
0.011 1 
0.019 9 
0.009 9 

-0.147* * 

error error 

0.015 5 
0.018 8 
0.017 7 

0.024 4 
0.018 8 

0.024 4 

0.031 1 

0.012 2 
0.046 6 
0.042 2 

0.100 0 

0.017 7 

0.016 6 
0.020 0 
0.017 7 

0.015 5 

0.013 3 

0.018 8 
0.017 7 

0.018 8 

0.016 6 
0.012 2 

0.013 3 
0.011 1 

0.021 1 

0.015 5 
0.018 8 
0.017 7 
0.013 3 

0.011 1 
0.010 0 
0.120 0 
0.019 9 

0.033 3 
0.046 6 

0.016 6 

NoNo Ind. 

estimate estimate 

-0.003 3 
0.072* * 
0.087* * 
0.186* * 
0.199* * 
0.353* * 

0.067* * 
-0.014 4 
0.123* * 

-0.111* * 

0.202* * 
0.036* * 

-0.029* * 
-0.064* * 
0.046* * 

-0.041* * 

-0.018* * 

0.069* * 
0.097* * 

0.048* * 
0.006 6 

0.110* * 

0.035* * 
0.041* * 

0.101* * 

-0.045* * 
0.053* * 

-0.041* * 
-0.043* * 
0.050* * 

-0.076* * 
0.259* * 
0.012 2 
0.021 1 
0.012 2 

-0.148* * 

Effects Effects 

error error 

0.015 5 
0.018 8 
0.017 7 

0.024 4 
0.018 8 
0.025 5 

0.031 1 
0.013 3 
0.048 8 

0.042 2 

0.100 0 
0.017 7 

0.016 6 
0.020 0 
0.017 7 
0.015 5 

0.013 3 

0.018 8 
0.017 7 

0.017 7 
0.016 6 
0.012 2 

0.013 3 
0.011 1 
0.021 1 

0.015 5 
0.018 8 
0.017 7 
0.013 3 
0.011 1 
0.010 0 
0.120 0 

0.019 9 
0.033 3 
0.046 6 
0.016 6 

RandomRandom Effects 

estimate estimate 

-0.003 3 
0.091* * 
0.091* * 

0.211* * 
0.220* * 

0.362* * 
0 .061* * 
0.002 2 
0.099* * 

-0.116* * 

0.187* * 
0.029 9 

-0.027 7 

-0.076* * 
0.045* * 

-0.039* * 

-0.011 1 

0.079* * 
0.115* * 

0.055* * 
0.012 2 
0.091* * 

0.028* * 
0.035* * 
0.081* * 

-0.051* * 
0.064* * 

-0.065* * 
-0.044* * 
0.032* * 

-0.074* * 
0.290* * 
0.020 0 
0.019 9 
0.016 6 

-0.142* * 

error r 

0.017 7 
0.019 9 
0.018 8 
0.026 6 
0.020 0 
0.027 7 

0.035 5 
0.011 1 

0.052 2 

0.047 7 

0.089 9 
0.019 9 
0.018 8 

0.022 2 
0.019 9 
0.016 6 

0.014 4 

0.019 9 
0.019 9 

0.018 8 
0.016 6 
0.013 3 

0.013 3 
0.012 2 
0.023 3 

0.016 6 
0.018 8 
0.020 0 
0.013 3 

0.012 2 
0.010 0 
0.120 0 

0.022 2 
0.037 7 
0.052 2 
0.018 8 

* :: significant at the 5 percent level; * :: significant at the 10 percent level 
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Thee maximum compensating differentials by sector can be found for mining 
(20.66 percent higher wages), which obviously reflect sector specific working condi-
tions,, and transport (7.3 percent lower wages), which is one of the most competitive 
sectorss in the Netherlands. Public sector workers are not significantly paid less than 
privatee sector workers in similar jobs. The mark-up on wages for high skill profes-
sionss compared to low skill professions, is 5.7 percent for blue collar workers and 
9.55 percent for white collar workers. If an employee supervises other employees, he 
orr she receives an extra bonus that varies from 2.8 percent (for 1 to 4 employees) 
too 8.4 percent (for more than 49 employees). Workers are compensated for working 
conditionss that produce disutility, but the results show wage disadvantages as well. 
Individualss are on average best compensated for working with dangerous materials 
(6.66 percent higher wages), while the maximum wage disadvantage comes from over-
timee work (7.1 percent lower wages). This could be explained by low compensation 
forr extra working hours5. Wage disadvantages for heavy lifting, and for kneeling 
andd bending seem to express compensating differentials for a lower occupational 
levell  rather than for working conditions. 

Thee observed wage differences by company size may be explained by efficiency 
wagee effects as discussed in section 4.1.1. Higher wages may result in a larger pool 
off  job applicants, or they may induce workers to supply more effort. With modestly 
increasingg wage profiles and a 10 percent wage gap between the smallest and largest 
companies,, it seems that avoiding shirking is less relevant for wage differences than 
thee ability to attract good workers. 

Thee parameter for time indicates that a one percent increase in Gross Domestic 
Productt results in a 0.29 percent increase in real net wages. Due to a 14 percent 
increasee in GDP between 1991 to 1995, real wages have increased by 4.1 percent 
onn average. In comparison, the average wage growth between 1991 and 1995 that 
resultss from an increase in tenure, is 2.5 percent. The inclusion of age, education 
andd time in the wage equation leaves no room for significant differences by birth 
cohort.. A possible explanation for insignificant cohort effects is the institutional 
organisationn of the Dutch labour market. Central bargaining agreements treat 
workerss of different generations with the same age and labour market experience as 
identical,, only allowing for marginal differences at the company level. With this in 
mind,, the 13.2 percent wage disadvantage for females, although a common result in 
empiricall  wage studies in the Netherlands, remains puzzling. 

Tablee 4.5 shows that labour participation is mainly driven by tenure, work ex-
perience,, age, educational level, health, and eligibility for early retirement benefits, 
withh some heterogeneity by gender, family circumstances, sector and working con-
ditions.. To get an idea of participation over the life cycle, table 4.6 reports partic-
ipationn probabilities for different ages and starting ages, evaluated at the sample 
mean.. It is assumed that workers enter the labour market at age 18 and participate 

Hourlyy wages are computed using average rather than contractua/ working hours. 
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Tablee 4.5: Estimation Results for the Participation Equation 

Va.iia.ble Va.iia.ble 

Educat ion n 
Pr imaryy Vocational 
Secondaryy General 
Secondaryy Vocational 
Higherr General 
Higherr Vocational 
Academic c 

Training g 
Tenure/10 0 
Previouss Exper ience/ io 
(Previouss Exp. )2/ iooo 
Age/ io o 
Age2/1000 0 
Healthh Problems 
Eligiblee for E.R. 
19366 - 40 Cohort 
1 9 4 1 - 455 Cohort 
19466 - 55 Cohort 

Female e 
Numberr of Chi ldren 
Workingg Par tner 
Ret i redd Par tner 
Sectorr Type 

Construct ion n 
Transport t 

O therr Services 
Publicc Sector 
Companyy Size 

66 to 50 Employees 
>> 50 Employees 

Workingg Condi t ions 

T imee Pressure 
Dirt yy Work 
Dangerouss Work 

Physicall  Exert ion 
Heavyy Liftin g 
Stress s 
Over t imee Work 

Probit Probit 
estimate estimate 

0.190* * 
0.280* * 
0.224* * 
0.754* * 
0.829* * 

1.838* * 
0.693* * 
1.235* * 
0.980* * 
0.614* * 

1.703 3 
-3.769* * 
-1.387* * 
-1.487* * 

0.156* * 
-0.088 8 
-0.160 0 
0.360* * 
0.096* * 
0.417* * 

0.251* * 

-0.214* * 

0.182* * 
0.343* * 

-0.228* * 

0.161* * 
0.153* * 

-0.250* * 
0.135* * 

-0.186* * 

-0.157* * 
-0.209* * 
-0.183* * 

-0.338* * 

error error 

0.063 3 
0.073 3 
0.071 1 

0.109 9 
0.072 2 
0.113 3 
0.080 0 

0.041 1 
0.073 3 
0.178 8 

1.143 3 
1.034 4 
0.064 4 
0.061 1 

0.066 6 
0.119 9 
0.181 1 
0.076 6 
0.025 5 
0.069 9 
0.060 0 

0.074 4 

0.093 3 
0.064 4 
0.061 1 

0.072 2 
0.068 8 

0.064 4 
0.070 0 
0.078 8 

0.067 7 
0.077 7 
0.044 4 
0.045 5 

NoNo Ind. 
estimate estimate 

0.190* * 
0.280* * 

0.224* * 
0.750* * 
0.829* * 
1.839* * 
0.692* * 
1.236* * 

0.982* * 
0.612* * 
1.701 1 

-3.768* * 
-1.387* * 

-1.489* * 
0.157* * 

-0.087 7 

-0.158 8 
0.361* * 
0.096* * 
0.417* * 

0.251* * 

-0.214* * 

0.183* * 
0.343* * 

-0.229* * 

0.163* * 
0.154* * 

-0.249* * 
0.136* * 

-0.186* * 

-0.159* * 
-0.208* * 
-0.183* * 
-0.337* * 

Effects Effects 
error error 

0.063 3 
0.073 3 
0.071 1 
0.109 9 
0.072 2 
0.113 3 
0.080 0 
0.041 1 

0.073 3 
0.178 8 
1.126 6 
1.020 0 

0.064 4 
0.062 2 
0.066 6 
0.119 9 

0.180 0 
0.076 6 
0.025 5 
0.069 9 
0.060 0 

0.074 4 

0.093 3 
0.064 4 
0.061 1 

0.072 2 
0.068 8 

0.063 3 
0.070 0 

0.078 8 
0.068 8 
0.077 7 

0.044 4 

0.045 5 

RandomRandom Effects 

estimate estimate 

0.350* * 
0.378* * 

0.284* * 
0.759* * 
1.118* * 
2.583* * 
0.753* * 
1.927* * 

1.647* * 
0.399 9 
1.973 3 

-5.147* * 
-1.786* * 

-2.418* * 
0.649* * 
0.240 0 
0.175 5 

0.425* * 
0.109* * 
0.532* * 

0.246* * 

-0.359* * 

0.348* * 
0.566* * 

-0.372* * 

0.273* * 
0.389* * 

-0.350* * 
0.272* * 

-0.290* * 
-0.355* * 
-0.551* * 

-0.196* * 
-0.482* * 

error error 

0.125 5 
0.141 1 
0.139 9 
0.197 7 
0.137 7 

0.203 3 
0.116 6 
0.085 5 

0.154 4 
0.343 3 
1.444 4 
1.336 6 
0.113 3 
0.130 0 

0.156 6 
0.224 4 
0.306 6 

0.153 3 
0.047 7 
0.129 9 
0.113 3 

0.147 7 

0.181 1 
0.126 6 
0.121 1 

0.138 8 
0.132 2 

0.126 6 
0.136 6 

0.145 5 
0.125 5 

0.142 2 
0.081 1 

0.089 9 

* :: significant at the 5 percent level; * : significant at the 10 percent level 

http://Va.iia.ble
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untill  full retirement, resulting in a one to one relation between age, starting age 
andd tenure. Workers with long tenures who start their job early in life have the 
highestt participation probabilities. The increase in participation with tenure can be 
explainedd from a rising level of firm specific human capital and an improved match 
betweenn worker and firm. Both raise workers' productivity and compensation. The 
patternn of rapid declining labour participation after age 55 is typical for the Dutch 
labourr market and similar for all labour histories. 

Tablee 4.6: Participation Probabilities by Age and Starting Age 

Age Age 
inging Age 

20 20 

30 30 
40 40 
50 50 

60 60 
64 64 

40 40 

0.999 9 
0.998 8 

0.996 6 
--
--
--

45 45 

0.998 8 
0.995 5 

0.993 3 
--
--
--

50 50 

0.990 0 
0.982 2 
0.974 4 

0.970 0 

--
--

55 5 

0.941 1 
0.910 0 
0.884 4 
0.871 1 

--
--

60 60 

0.710 0 

0.629 9 
0.574 4 
0.548 8 

0.555 5 

--

64 64 

0.331 1 

0.254 4 
0.210 0 
0.192 2 

0.196 6 
0.204 4 

Humann capital obtained through education or any job training programme in-
creasess participation. The effect of the average amount of job training, evaluated at 
thee sample mean, increases participation probabilities by 44 percent, which is equal 
too the effect of 10 years of schooling. The estimation results show a 83 percent 
dropp in the participation probability for people confronted with health problems. 
Ann even larger effect comes from eligibility for early retirement benefits, which de-
creasess participation probabilities by 95 percent. All other variables have only small 
effects.. Females earn less than males, but seem to value work higher. The presence 
off  children or a partner increases participation. Workers in the construction indus-
tryy have a 23 percent lower probability of participation, mainly explained by exit 
intoo disability. Unpleasant working conditions induce workers to retire early, with 
thee exception of dirty work. 

Tablee 4.7 shows estimated constants, individual effects, and the correlation pa-
rameterr p, which expresses selection effects into participation, depending on the 
wagee level. Estimates in both the random effects model and the model with no 
individuall  effects show that there is no evidence of any structural selection bias. 
Thee insignificant values of p imply independent distributions of the nuisance terms 
inn the wage and participation equations. However, the random effects model also 
allowss for correlation through individual specific effects. It is assumed that these 
effects,, cti and ji  in equations (4.4) and (4.5), are bivariately distributed with a 
fixedfixed number of support points (v = 1, . .. , V and w = 1, .. . , W), with unknown 
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Tablee 4.7: Estimation Results for the Full Model 

OLSOLS / Probit 

Va.ria.ble Va.ria.ble estimate estimate 

NoNo Ind. Effects Random Effects 

estimateestimate error estimate error 

WageWage equation 
aa 2 

0/2 0/2 

ParticipationParticipation equation 

77 -1 
7i i 
72 2 
Masss values 

P ( « i , 7 i) ) 
p(» i>72) ) 

p ( » 2 , 7 i) ) 
OtherOther parameters 

(T(Ttt 0 

P P 

348** 0 

7922 3 

262 2 

190 0 

165 5 

2.331**  0 

-1.792 2 

0.261* * 

0.002 2 

193 3 

114 4 

003 3 

055 5 

2.277* * 
2.608* * 

0.005 5 
3.042 2 

0.322* * 
0.327* * 
0.234* * 

0.214 4 
0.214 4 

3.915 5 
3.939 9 

0.036 6 
0.039 9 
0.027 7 

0.207* * 
0.021 1 

0.003 3 
0.099 9 

OLSS Corrected B? 
Pseudo-tf2 2 

Logg Likelihood 

0.19 0.19 
0.60 0.60 

-2,406 -2,406 
0.59 0.59 

-2,703 -2,703 
0.67 0.67 

-2,073 -2,073 

* ;; significant at the 5 percent level; * :: significant at the 10 percent level 

locationss and probability masses p(ctv,-yw). For an easy interpretation of the esti-
mationn results and to test for the existence of sample selection, the arguments by 
Vann den Berg, Lindeboom and Ridder (1994) are followed, who assume two points 
off  support for each individual term. The covariance of the individual effect is equal 
to o 

cov(acov(a}}y)y) - (pnp22 - P12P21) x (<*i - <*2) x (71 - 72) = 0.039 

wheree pvw — p(av,7tü). The standard error of this covariation is equal to 0.00009. 
Itt can be concluded that the correlation between individual effects on labour par-
ticipationn and the wage level is positive and statistically significant. If individual 
effectss in the wage equation indicate earning ability, and those in the participation 
equationn working ability, than the positive correlation between wages and labour 
participationn can mainly be attributed to individuals either combining high earning 
abilityy with high working ability (23.4 percent), or low earning ability with low 
workingg ability (32.7 percent). In effect this means that if an individual is observed 
too be working, his or her potential wage level is on average higher than that of a 
randomlyy selected individual from the population. 

http://Va.ria.ble


74 4 ChapterChapter 4. Income Patterns of the Elderly 

Too compare the performance of the three models, a pseudo-R2 is constructed 
forr the Maximum Likelihood results6. For the model with no individual effects, its 
valuee is 0.59, while the random effects model produces a pseudo-/?2 of 0.67. This 
improvementt can be attributed fully to the inclusion of individual effects, both by 
allowingg different intercepts for different groups in the sample and correlation with 
participation.. A likelihood ratio test that compares both models also shows that 
thee latter outperforms the former (\l — 1,260; critical value = 11). The random 
effectss model is therefore taken as the 'true' model for the level of wages. 

Thee fit of the random effects model can be evaluated from a comparison with 
data,, using average wages by age and the distribution of wages in the sample. Figure 
4.77 shows estimated and true wage profiles between ages 41 and 64. The estimated 
profiless appear as smoothed versions of the actual profiles in the data, picking up 
muchh of the variation in average wages. Figure 4.8 depicts the distribution of wages, 
dividingg the range of log wages into 40 intervals and using randomly drawn error 
termss from the normal distribution to estimate wages. Regressing true wages on 
estimatedd wages results in a coefficient of 1.002, reflecting a perfect average fit . But 
thee corrected R2 is only 0.32, which means that 68 percent of the wage level is still 
explainedd by occasional factors that are not captured by the explanatory variables 
inn the wage equation. 

Too test for attrition bias in the level of wages, Ordinary Least Squares estima-
tionss of the 1993 wage equation have been performed including an indicator for 
attritionn in 19957. Both the equation with a full set of explanatory variables and 
thee equation with an intercept term produced insignificant parameter values for 
thee attrition indicator. From this it is concluded that survey attrition does not 
affectt the level of observed wages. In section 4.2, more evidence is given on the 
performancee of the wage model by comparing estimated benefit incomes, based on 
estimatedd potential wages for retirees, with actual benefit levels in the CERRA data. 
Too this end, consistent potential wage profiles must be estimated from the wage 
equation,, which is done below. 

4.1.44 Est imat ion of Age-Earnings Profiles 

Thee main purpose of chapter 4 is the construction of individual age-earnings pro-
filess to analyse financial incentives for retirement. Wages depend on variables that 
aree constant, such as schooling, cohort and gender, on variables that vary over 
time,, such as tenure, labour market experience and growth in the Gross Domestic 
Product,, and on variables that may or may not change over time, such as working 

6 T hee pseudo-/?2 is defined as 1 - '^ W) , where L{U) is the Maximum Likelihood value of the 
fulll  model, and L(w) the Maximum Likelihood value of the model with all explanatory variables 
inn the wage equation restricted to zero, except for the constant term or individual effect. 

7T hee 1991 data are retrospectively collected in 1993. Therefore, survey attr i t ion between 1991 
andd 1993 does not exist. 
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conditions,, sector type, company size and level of supervision. In addition, wages 
aree correlated with labour participation. Expected log wages at age t for individual 
ii  are calculated as8 

E[\nm\AtE[\nm\At = 1] = X'it0 + E[ai\yi>-Z' it6 - nu] (4.8) 

Too simplify calculations, it is assumed that time constant expected individual wage 
componentss can be derived from participation in 1993, such that E [üi \ An — 1 ] = 
E[aiE[ai  |T; > -Z'iT6 - uir],  where r is age in 1993. The solution to equation (4.8) 
iss given in appendix 4.C. Since wages and participation are positively correlated, 
workerss have higher expected wage profiles than non-workers. However, figure 4.9 
showss that the difference is small. 

400 4 2 4 4 4 6 4 8 5 0 5 2 5 4 5 6 5 8 6 0 6 2 6 4 6 6 

AGE E 

Figuree 4.9: Age-Earnings Profiles for Workers and Non-workers 

Too produce projected wages for all individuals in the CERRA data between ages 
400 and 65, individual wages are estimated from 1968 to 2016. It is assumed that 
afterr 1995, the per capita Gross Domestic Product increases by 3 percent per year. 
Thee individual wage effects a,- are adjusted to the difference between real and ex-
pectedd log wages in 1993. This way, estimated individual wage profiles pass through 
observedd wage levels in 1993. Figure 4.10 shows projected age-earnings profiles for 
differentt cohorts in the sample9. Time effects cause younger cohorts to earn higher 

88 Correlation between the error terms E,t and fi,t is estimated to be insignificantly different 
fromm zero, see table 4.7. 

9T hee number of observations for age 42 in 1975, 1980, 1985 and 1990 is 347, 336, 109 and 119. 
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wagess at the same age, even without cohort effects. Growth in wages over time 
andd with age is a strong incentive to remain employed until the age of manda-
toryy retirement. So why do people retire early? The next section shows incentives 
forr retirement from benefit programmes, which become particularly relevant when 
preferencess for leisure also increase with age. 

28 8 

26 6 

24 4 

22 2 

20 0 

188 -

1( ( 

14 4 

12 2 

Agee 42 in 1990 
Agee 42 in 1985 
Agee 42 in 1980 
Agee 42 in 1975 

400 42 44 46 48 50 52 54 56 58 60 62 64 

AGE E 

Figuree 4.10: Age-Earnings Profiles for Different Cohorts 

4.22 Benefit and Pension Programmes 

Inn the context of retirement decisions, all benefit and pension programmes available 
too workers to substitute or complement wages can be considered alternative sources 
off  income that enable more leisure time. Some programmes have an insurance 
character,, like disability and unemployment schemes, others are a way of saving, 
ass in the case of defined contribution pension plans. The benefits from these pro-
grammess depend on eligibility, labour market history and personal characteristics, 
suchh as health and marital status. The relevance of the exact shape and level of 
benefitt profiles for retirement decisions was explained in chapter 2. The purpose of 
thee present section is to show main features of the most common Dutch benefit and 
pensionn programmes. This way, potential individual shapes and levels of retirement 
incomee profiles can be determined. These profiles illustrate typical incentives for the 
retirementt behaviour of elderly workers. Although benefit and pension programmes 
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aree sometimes used to complement wage income, this section focuses on their role 
ass wage substitutes, or simply as income programmes for full retirement10. 

Threee key features of the Dutch Social Security system are particularly impor-
tantt for modelling retirement in the Netherlands. Firstly, age 65 is effectively the 
agee of mandatory retirement. Although retirement is not strictly required, all layoffs 
att age 65 are granted by the regional employment office, a government organisation 
thatt has to approve involuntary job exits. Therefore, labour force participation 
beyondd age 64 is negligible. Consequences in terms of decision horizon and partici-
pationn opportunities are treated in chapters 5 to 7. Secondly and as a result, hardly 
anyy pensions and benefits prior to age 65 are part of pension programmes that come 
intoo effect after age 65. Early retirement benefits specifically aim at bridging the 
incomee gap between the age of retirement and the age of mandatory retirement. 
Incomee programmes for normal retirement and early retirement must therefore be 
treatedd separately, although benefit and eligibility rules of these programmes are 
linked.. And thirdly, the use of disability and unemployment benefit programmes 
ass pathways into retirement has been institutionalised with the mutual consent of 
employers,, trade unions and the Dutch government. Trommel and de Vroom (1994) 
andd Aarts and de Jong (1990) explain how this has become common practice. 

Tablee 4.8: Programmes to Support Retirement from the Labour Force 

SocialSocial Insurance programmes 

CollectiveCollective arrangements 

PriorPrior  to age 65 

Disabilityy Insurance 
Unemploymentt Insurance 

Earlyy Retirement Pensions 

Fromm age 65 

Oldd Age Pensions 

Privatee Pensions 

Ass a result, any analysis of Dutch retirement behaviour requires a structural 
approachh in which all pension and benefit programmes, as well as their mutual re-
lationshipss have to be taken into consideration. A distinction can be made between 
programmess that are available before and from age 65, and between programmes 
thatt are part of the Social Insurance system and programmes that are provided 
byy employers under a collective agreement. Table 4.8 shows the main benefit pro-
grammes,, of which the most important features are described below. Details of 
benefitt calculations can be found in appendix 4.D. 

Onlyy those benefits and pensions are treated that are collected at zero hours of work. This is 
motivatedd by the small number of part-time workers (less than 32 hours per week) with additional 
sourcess of non-wage income in the data (7.0 percent). 
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EarlyEarly Retirement Pensions 

Thee most important source of retirement income provided by employers prior to 
agee 65, are the so called VUT programmes (Vervroegde Uittreding). These early 
retirementt schemes, introduced in the late 1970's, were initially designed to stimu-
latee early retirement in order to create labour market opportunities for the young 
unemployed.. Within two decades they became widespread and popular, and con-
sideredd as basic right by employees. They offer early retirement in a financially 
attractivee way, and enable employers to adjust the size of their elderly work force. 
VUTT schemes are sector or company specific, negotiated with unions, and embed-
dedd in Collective Labour Agreements. Contributions are shared by employers and 
employeess and administered by a sector or company specific VUT fund. 

Eachh VUT scheme has its own specific eligibility rules. In the majority of cases, 
eligibilit yy depends on age, tenure, or both. Once eligible, employees may remain 
eligiblee until age 65, but eligibility can also be restricted to a specific age or year 
only.. In general, VUT pensions equal a fixed percentage of last earned gross wage 
income.. In net terms, pensions can amount to more than 100 percent of last earned 
wagee income, as certain Social Security and pension contributions are no longer due 
afterr retirement. Since VUT schemes are meant to bridge the income gap between 
earlyy and normal retirement, they provide pensions up to age 65. 

Tablee 4.9: Characteristics of VUT Schemes, Percentages of Respondents in 1993 

Availability y 
Eligibilit y y 
Requirements: : 

Minimumm age 
Minimumm tenure 
Both h 
Other r 

Workers s 
80.6 6 
5.0 0 

53.2 2 
3.8 8 

30.5 5 
2.8 8 

EarlyEarly Retired 
100.0 0 
100.0 0 

50.7 7 
9.6 6 

27.8 8 
10.5 5 

Disabled Disabled 
35.9 9 
0.1 1 

60.5 5 
4.0 0 

24.6 6 
0.4 4 

Unemployed Unemployed 
28.5 5 
0.9 9 

60.8 8 
3.6 6 

19.1 1 
1.5 5 

Thee CERRA data offers extensive information on availability, eligibility rules and 
pensionn amounts of VUT programmes. Table 4.9 reports 1993 figures for workers and 
earlyy retirees in their last job. VUT benefits are widely available and generally (val-
ued)) higher than disability or unemployment benefits. Otherwise, the distribution 
off  VUT arrangements and eligibility would have been more evenly distributed over 
workerss and retirees. Differences in eligibility requirements are small. The knowl-
edgee of individuals with regard to these requirements is remarkable, supporting the 
vieww that elderly individuals are well aware of their retirement opportunities11. 

Thee category 'Other' includes occasional eligibilit y requirements, due to for instance company 
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Thee average required age and tenure for VUT benefits are reported in table 
4.10,, together with replacement rates. Small standard deviations for the minimum 
requiredd age i l lustrates the uniformity in eligibilit y rules. The standard deviation 
forr the required tenure is larger, since VUT programmes either require 40 years or 
aa small number of tenured years. The reported replacement rates show that VUT 
benefitss are financially very attractive. Most replacement rates amount to between 
700 and 85 percent of last earned wage income. 

Tablee 4.10: Requirements and Replacement Rates for VUT Pensions (CERRA) 

Requirements: : 
Minimumm age only 
Minimumm tenure only (in years) 
Bothh minimum age 

andd minimum tenure 
Replacementt rates (in percentages): 

Net t 
Gross s 

mean n 

59.2 2 
34.9 9 
59.1 1 
27.4 4 

79.2 2 
77.2 2 

1993 1993 
St. St. dev. dev. 

2.2 2 
10.3 3 
2.1 1 

14.0 0 

11.2 2 
8.8 8 

mean n 

58.5 5 
30.4 4 
58.7 7 
24.1 1 

80.0 0 
77.4 4 

1995 5 
St. St. dev. dev. 

2.7 7 
12.8 8 
2.3 3 

13.9 9 

8.5 5 
7.0 0 

DisabilityDisability Insurance 

Disabilityy Insurance is provided by employers and the Social Insurance system to 
protectt workers against a loss of income due to physical and mental inabilities to 
part ic ipatee in gainful employment. Aarts and de Jong (1990) present an extensive 
economicc description of the Disability Insurance system in the Netherlands. They 
showw that in the past, it has been used as a retirement opportunity with the mu-
tuall  consent of employers, workers and administrators that control entrance into 
Sociall  Insurance programmes. Employers occasionally offer supplemental benefits 
too make ret irement through these programmes financially more attract ive. There 
aree two main Disability Insurance programmes, labelled as WAO (Wet op de Ar-
beidsongeschiktheidsverzekering)) and AAW (Algemene Arbeidsongeschiktheidswet). 
Thee WAO was ini t iated in 1967 as a private sector employee insurance. Public sector 
workerss are covered by a similar programme. The AAW is a Social Insurance scheme 
thatt covers all Dutch citizens between ages 18 and 65. Since 1976, WAO and public 
sectorr disability benefits are only provided if they exceed AA W benefits. 

WAOO benefits can be collected by all employees that have been disabled for 15 
percentt or more during one year. To receive AAW benefits, individuals must have 

reorganisations,, where VUT pensions are offered as an alternative to unemployment benefits. 
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beenn disabled for at least 25 percent during one year. The degree of disability 
iss based on the earnings ability, which is determined by the Industrial Insurance 
Board,, and until 1995 in co-operation with the Industrial Medical Service. Gross 
benefitss for fully disabled individuals generally amount to 70 percent of last earned 
grosss wages. Benefit percentages or replacement rates are smaller if the degree of 
disabilityy is less than 80 percent. All disability benefits are restricted to a maximum 
value.. The duration of benefits depends on the age at which an individual enters 
thee disability programme, but ends at age 65 or with an improvement in working 
ability. . 

UnemploymentUnemployment Insurance 

Al ll  employees in the Netherlands are covered by Unemployment Insurance, labelled 
ass NWW (Nieuwe Werkloosheidswet) for private sector workers. In case of invol-
untaryy unemployment, the NWW programme provides benefits for a limited period 
off  time. Public sector workers are covered under a similar programme. In case of 
companyy reorganisations, employers may complement NWW benefits by additional 
benefitss as a form of annual severance pay, as negotiated with unions in a so called 
Sociall  Plan. This way, NWW programmes have often been used as early retirement 
programme.. For individuals older than age 571, the combination of attractive ben-
efitt levels, eligibility conditions that do not involve job search requirements, and a 
benefitt duration that can last up to age 65, have made unemployment benefits a 
seriouss alternative for early retirement. Unemployed individuals who are not eli-
giblee for Social Insurance unemployment benefits may apply for Social Assistance, 
labelledd as NBW (Nieuwe Bijstandswet). Social Assistance provides a basic safety 
nett and is available to all Dutch citizens under specific conditions. 

Eligibilit yy for wage related unemployment benefits depends on the time that 
individualss have been employed prior to unemployment. For both Unemployment 
Insurancee and Social Assistance, active job search is required to obtain benefits, 
exceptt for individuals older than age 57 .̂ Refusal to accept job offers may result 
inn a reduction of benefits. The level of gross Unemployment Insurance benefits 
amountt to 70 percent of last earned gross wages, subject to a maximum value. 
Publicc sector workers receive 78 percent during the first year of unemployment. 
Sociall  Assistance is equal to 70 percent of the gross minimum wage. All benefits 
endd upon re-employment, or at age 65. 

OldOld Age Pensions 

Whenn workers reach age 65, their role in the labour market ends. Income in the years 
afterr retirement is secured by an extensive system of pension arrangements. Three 
mainn sources of retirement income can be distinguished. Firstly, Old Age pensions 
aree available to all citizens. For most individuals, these pensions are supplemented 
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byy private pensions that have been accumulated during employment. On top of 
thesee pensions, people may have individual pension savings, which only amount to 
aa minor part of total average retirement income. Lack of reliable da ta on individual 
savingss prevent a separate treatment of this source of retirement income. 

Al ll  Dutch citizens are insured against the financial consequences of old age by 
meanss of the AOW (Algemene Ouderdomswet) Social Insurance programme, and 
thereforee collect Old Age pensions from age 65 until death. The AOW programme 
startedd in 1957 as basic safety net for elderly inhabitants. Today, the programme 
iss compulsory. Contr ibut ions are collected through taxes. The existence of this 
basicc provision is related to legislation on layoffs at age 65, which effectively makes 
ret irementt mandatory at this age. Most private pensions take account of the ex-
istencee of Old Age pensions and adjust pensions and contributions accordingly. 
Pensionn amounts are related to the minimum wage level and depend on the house-
holdd composition. Individuals who have lived abroad after 1957, and after their 
15thh birthday, receive a reduced pension amount. 

PrivatePrivate Pensions 

Mostt employees in the Netherlands part icipate in an employer provided private pen-
sionn scheme. The provision of private pensions is regulated by legislation through 
thee so called Pensions and Savings Fund Act. This Act requires that pensions re-
sultt from negotiat ions between employers and employees, are directed towards a 
part icularr aim, and are provided periodically to subst i tute wage income as long 
ass the reason for providing the pension remains (De Lange, 1994). Provision and 
part icipat ionn in pension schemes is free of choice, but once provided they can not 
bee ended before the t ime of death. Pension liabilities must be fully funded and 
externallyy insured by the pension fund. De Lange (1994) notes that legislation in-
terpretss pensions as a necessary basic provision, while society considers pensions as 
aa way to continue a standard of living after retirement. Part icipat ion in pension 
programmess is in general part of the employment contract. A large survey among 
alll  pension funds, conducted by the Pensioenkamer (1989), shows that 72 percent 
off  all workers in 1987 participated in a pension programme. In the 1993 CERRA 
data,, part icipation in pension programmes equals 94 percent. 

Aroundd 20,000 different pension programmes exist with different providers, pen-
sionn rights, pension amounts, inclusion rules for Old Age pensions, and regulations 
forr pension rights in case of job changes (and change of pension fund), early retire-
ment,, disability and unemployment. In general, pensions can be collected from age 
655 (95.4 percent of all pensions in 1987), but earlier pensions exist for part icular 
sectorss and occupations, for instance aeroplane pilots. Despite the wide variety of 
pensionn programmes, some main types can be distinguished, summarised in table 
4.11.. Of all private sector workers in 1987, 72.1 percent part ic ipated in a final 
payy scheme, 15.4 percent in an average pay scheme and 5.3 percent in a combina-
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tionn scheme (Pensioenkamer, 1989). Only 6.6 percent participated in fixed amount 
schemess and 0.6 percent in available premiums schemes. 

Tablee 4.11: Main Types of Private Pension Schemes 

Definedd by 
Wagee related 
Whichh wage 

Pensionn type 

BENEFIT T 

YES S 

FINAL L 

FINAL L 

PAY Y 

AVERAGE E 

AVERAGE E 

PAY Y 

AVERAGE E 

ANDD FINAL 

COMBINATION N 

NO O 

FIXED D 

AMOUNT T 

CONTRIBUTION N 

NO O 

AVAILABL E E 

PREMIUMS S 

Jansweijerr (1996) makes a distinction between several pension funds, offering 
multiplee types of pension schemes. The ABP (Algemeen Burgerlijk Pensioenfonds) is 
aa pension fund of the public sector with more than 1 million participants. It offers a 
finall  pay scheme that uses wage levels in the last two years before (early) retirement. 
Moree than 300,000 individuals in the service sector participate in the PGGM, which 
alsoo offers a final pay scheme. Around 80 sector pension funds with final pay, average 
payy and combination schemes, account for approximately 1.5 million participants. 
Sectorr pension schemes are in general made compulsory by the Ministry of Social 
Affairs.. Another 1 million employees participate in one of the thousand company 
pensionn funds, again with final pay, average pay and combination schemes. Finally, 
theree are occupational pensions funds, which mainly aim at self-employed workers, 
andd individual pension schemes that are provided by insurance companies. 

Tablee 4.12: Private Pension Participation of 1993 CERRA Respondents 

PensionPension fund percentage 
Nonee 19 3̂ 
ABPP 26.4 
PGGMM 4.7 
Sectorr 13.8 
Companyy 14.5 
Otherr or unknown 21.2 

Individualss part icipate in a pension fund as long as their contributions are paid, 
eitherr by themselves or by their (former) employers. Most workers only pay part 
off  the required contributions. Private pension contributions for early retirees and 
mostt disabled individuals are continued between retirement and age 65. This means 
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t hatt they continue to build up pension rights up to age 65. Pension rights equal 
thee number of years that individuals part icipate in a pension fund. Unemployed 
individualss only part ly build up pension rights. Pension rights can be lost when 
individualss change jobs and move to a pension fund that does not recognize old 
pensionn rights. However, most pension funds have recently eliminated restrictions 
forr late entrance, and use indexation to update old pension values. Pension amounts 
aree determined by the type of pension scheme, the type of pension accrual, lifetime 
wagee levels, and the level of AOW (Old Age) pensions. Most pension funds use 
grosss replacement rates of 70 percent. The CERRA data does not offer extensive 
informationn on private pension rules, but respondents report the pension fund in 
whichh they part icipate (see table 4.12). 

CalculationCalculation of Benefit and Pension Levels 

Basedd on the description of the most important benefit and pension rules, this 
sectionn presents calculated expected income levels after retirement. Details of the 
calculationss can be found in appendix 4.D. Since most benefits and pensions depend 
onn earned wage levels, the calculations use expected wage levels as est imated in 
sectionn 4.1. It is assumed that working hours are equal to 40 when this information 
iss missing. Confronting estimated benefit levels with observed levels in the 1993 
CERRAA data produces a joint test of the quality of projected wages and the precision 
off  the applied benefit and pension rules. 

Benefitt and pension levels are est imated in two different ways. The extensive 
estimationsestimations use detailed information on benefit rules as well as tax rules to con-
vertt net wages into gross wages and gross benefits into net benefits. The simplified 
estimationsestimations apply the described benefit rules directly. This produces biases, since 
thee rules describe the derivation of gross benefits from gross wages. The simplified 
est imat ionss therefore correct for the "gross to net bias" by a multipl ication factor. 
Thiss factor is based on the difference in mean estimated benefit values between the 
grosss and net approach. Multiplication factors are reported in table 4.13. Figures 
4.111 to 4.13 show comparisons of t rue and estimated distr ibutions for early retire-
mentt pensions, disability benefits and unemployment benefits, using non-parametr ic 

Tablee 4.13: Gross to Net Correction Factors 

ReportedReported income source 
Earlyy Retirement (gross) 
Earlyy Retirement (net) 
Disability y 
Unemployment t 

factor r 
1.130 0 
1.021 1 
1.114 4 
1.132 2 
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estimation.. With no further restrictions on wage levels or benefit rules, the distribu-
tionss are already close to each other. This implies that the distribution of estimated 
wagess and the applied benefit and pension rules are rather precise. 

11 1 1 
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--

--

200 30 40 50 60 70 80 90 100 

PENSIONN AMOUNT (< 1000 GUILDERS) 

Figuree 4.11: Distribution of Net Nominal Yearly Early Retirement Benefits 

Thee result is obtained without taking account of the maximum level of bene-
fitsfits provided by the Social Insurance system. The comparison between true and 
estimatedd distributions suggests that this assumption is not unrealistic. Many high 
incomee individuals receive supplemental benefits from their last employer to restore 
totall  benefits to at least 70 percent of last earnings. In case of disability benefits, 
Trommell  and de Vroom (1994) provide evidence for the common use of employer 
providedd supplements. 

Figuress 4.11 to 4.13 show a reasonable fit  between estimated and observed dis-
tributionstributions of benefit levels, but the fit  between estimated and observed individual 
levelslevels can also be considered. Table 4.14 reports the result of OLS regressions of 
observedd on estimated benefit levels, which follow from the simplified estimations. 
Thee main result is that regression coefficients are smaller than one, implying that on 
averagee all estimated levels under-report actual benefits when small and over-report 
actuall  benefits when large12. The values of the corrected goodness-of-fit measure 
RR22 are close to the corrected iï2-value of the wage equation (0.32). 

12Under-estimationn of low benefit levels can be explained by the exclusion of supplemental 
benefits.. Over-estimation of high benefit levels can be a consequence of ignoring maximum benefit 
levels.. The result may also point at fatter tails in the wage distribution of the sample population 
ass compared to the actual wage distribution. 



86 6 ChapterChapter 4. Income Patterns of the Elderly 

0.8 8 

0.7 7 

0.6 6 

0.3 3 

0.2 2 

0.1 1 

0.0 0 

II I I 

/ // \ \ 
vv  x \ 

VV A 
IfIf  \\N 

/ // \ \ N 

/''  xv 
// / \ . 

 / ' \ 

^^1' ^^1' 
^ - ^^ 1 1 

—— — Extensive Estimations 
Simplifiedd Estimations 

200 30 40 50 

BENEFITT AMOUNT (x 1000 GUILDERS) 

Figuree 4.12: Distribution of Net Nominal Yearly Disability Benefits 
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Figuree 4.13: Distribution of Net Nominal Yearly Unemployment Benefits 



4.3.4.3. Lifetime Budget Constraints 87 7 

Withh estimated benefit levels available, expected age-income profiles can be 
constructedd for each retirement age and each retirement programme, similar to 
thee expected age-earnings profiles in section 4.1. Figures 4.14 and 4.15 show such 
profiless for retirement at age 45 and 60 for an average individual in the CERRA data. 
Thiss individual is assumed to be male and eligible for early retirement pensions at 
agee 59. 

Tablee 4.14: Goodness-of-fit for Net Nominal Yearly Estimated Benefit Values 

IncomeIncome Source 
Earlyy Ret i rement 
Disabil i ty y 
Unemployment t 

NumberNumber of 
Observations Observations 

661 1 
626 6 
119 9 

Meann of 
Data Data 

37,434.66 6 
23,306.27 7 
24,589.75 5 

MeanMean of 
Estimates Estimates 

35,638.74 4 
24,973.97 7 
26,195.55 5 

Regression Regression 
CoefficienCoefficien t 

0.6036 6 
0.5937 7 
0.7242 2 

Corrected Corrected 

RR2 2 

0.31 1 
0.23 3 
0.34 4 

Inn figure 4.14, earnings are obtained until retirement at age 45, followed by Social 
Insurancee benefits up to age 65, when Old Age and private pensions are collected 
thatt remain constant until death. Since eligibility for early retirement pensions 
startss at age 59, early retirement benefits can not be collected. Disability benefits 
startt at around 70 percent of last earned wage income, but decrease after 2 years. 
Iff  the individual chooses to retire through unemployment, his benefit income also 
startss at around 70 percent of last earned wages, but drops to 70 percent of the 
minimumm wage level after a period of time, which depends on labour experience. 
Differencess in pensions at age 65 result, since the years spend in early retirement or 
disabilityy count as active years of private pension participation, while years spend 
inn unemployment are only partly accounted for. 

Figuree 4.15 shows income profiles for the same individual, retiring at age 60. 
Sincee eligibility for early retirement benefits starts at age 59, this programme be-
comess relevant and is in fact financially the most attractive. Both disability and 
unemploymentt benefits approximately amount to 70 percent of last earned wage 
incomee and are collected up to age 65. From age 65 on, the individual receives 
aa combination of Old Age pensions and private pensions. Differences in pension 
valuess at age 65 are smaller than in figure 4.14 as a result of smaller differences in 
privatee pension fund participation between exit routes. 

4.33 Lifetim e Budget Constraints 

Thiss chapter has focussed on the estimation of individual wage and benefit profiles to 
producee income levels that are not available in the CERRA data. The purpose of the 
presentt section is to construct lifetime budgets that depend on retirement age and 
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Figuree 4.14: Average Age-Income Profile for Retirement at Age 45 
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Figuree 4.15: Average Age-Income Profile for Retirement at Age 60 
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retirementt route. They are stated in terms of expected present discounted future 
incomee values. This means that an individual is assumed to evaluate the present 
valuee of his or her future income stream, discounted by the relative preference for 
futuree consumption, and multiplied by the probability that he or she will still be 
alive.. If an individual at age t chooses the future age t* to retire into retirement 
routee r, the expected present discounted value of his or her future income is equal 
to o 

t * - i i 

EPDVKOO = £ ( I + P) -( ' -V* ; W + 

64 4 

£ ( ii  + p)" ('" 0^>7(O + 

J2J2 a+ />)-<-*> M* r o w + >r p (0) (4-9) 
j = 6 5 5 

wheree p is the rate of time preference and fis the survival probability conditional on 
survivall  up to age s — 1. Wage income in year .s is represented by Ys

w, benefit and 
pensionn income in retirement route r, depending on retirement age t*, by YJ"(t*). 
Post-agee 65 pensions are equal to the sum of Old Age pensions Ys

AOW and private 
pensionss Ys

pp(t*), which depend on retirement age t* and on pre-age 65 retirement 
routee r. Income opportunities that depend on retirement decisions can be evaluated 
byy comparing expected present discounted values for different ages t*. Figure 4.16 
showss calculations of EPDVj (t*) for the average individual in the CERRA data (the 
samee as in section 4.2), evaluated at age 41. The rate of time preference p is set 
equall  to 5 percent. 

Figuree 4.16 shows that expected present discounted values of income increase 
withh the age of retirement, since average wage levels are higher than average benefit 
levelss for every age and retirement age, and benefit levels rise with the age of 
retirement.. Maximum income is obtained by retirement at age 65. If the average 
individuall  prefers to retire earlier, the early retirement programme offers the highest 
benefitss between the age of first eligibility, in this example set at 59, and age 65. 
Priorr to age 59, disability is financially the most attractive retirement programme. 

Incentivess for retirement at particular ages can be shown more explicitly by 
thee accrual of expected present discounted values of future income. Figure 4.17 
showss that the expected value of income is increased by postponing retirement. 
Thee incentive for entrance into early retirement programmes at age 59 is obvious. 
Otherr retirement incentives from the accrual of expected income values result from 
ruless on the duration of particular unemployment benefits, which depend on labour 
experience. . 

Futuree income values that depend on retirement age and retirement route are not 
onlyy evaluated at age 41. Individuals are assumed to consider their opportunities 
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Figuree 4.16: Expected Present Discounted Values of Income at Age 41 
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Figuree 4.17: Accrual of Expected Present Discounted Values at Age 41 
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Figuree 4.18: Value of Early Retirement Relative to Value of Retirement at Age 65 

att every age to see whether immediate retirement is attractive. Figure 4.18 shows 
replacementt factors that compare expected present discounted values of retirement 
att age t* with the expected present discounted value of retirement at age 65, given 
by y 

EPDV[.(i* ) ) 
EPDV;.(65) ) 

(4.10) ) 

Thee replacement factors show the financially most attractive retirement route at 
everyy age, as well as the main incentives for entering retirement programmes at 
differentt ages. All replacement factors are smaller than one. The 60 to 80 percent 
replacementt rate for disability is rather attractive up to age 59. At that age, early 
retirementt benefits become an offer-you-can't-refuse, particularly when leisure time 
iss valued higher than wage income that is not replaced by pension benefits. In the 
nextt chapters, these income profiles, including their retirement incentive structures, 
aree used in an empirical analysis of individual retirement behaviour. 
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Appendicess to Chapter 4 

4.AA Variable Definitions 

Al ll  variables that are used in chapter 4 are defined in this appendix in alphabetical 
order.. Dummy variables equal one if respondents possess the relevant characteris-
tics,, and zero otherwise. 

Agee Age of respondent. 
Cohortt  - Year of birth of respondent, classified into 4 groups: born between 1926 

andd 1935, born between 1936 and 1940, born between 1941 and 1945, or born 
betweenn 1946 and 1955. 

Companyy Size - Dummy variables indicating the number of employees working 
att the respondent's company, classified into 3 groups: 1 to 5 employees, 6 to 
500 employees, or more than 50 employees. 

Educa t ion-- Dummy variables indicating the highest completed level of schooling, 
eitherr Primary General (elementary school), Primary Vocational (e.g. LBO), 
Secondaryy General (e.g. MAVO), Secondary Vocational (e.g. MBO), Higher 
Generall  (e.g. HAVO, vwo), Higher Vocational (e.g. HBO), or Academic (Uni-
versity). . 

Eligibl ee for  E.R. - Dummy variable indicating whether the respondent meets 
thee age and tenure conditions of employer provided early retirement schemes 
(Vervroegdee Uittreding, VUT). 

Femalee - Dummy variable indicating whether the respondent is female. 
G D PP (Tim e effect) - Growth rate of the per capita Gross Domestic Product 

sincesince 1991 (4 percent in 1993, 14 percent in 1995). 
Healthh Problems - Dummy variable indicating whether the respondent reports 

healthh problems that explicitly restrict working abilities in present or other 
job. . 

Nett  Hourl y Real Wage - Total wages divided by the average number of working 
hourss as reported by the respondent, including vacation allowances, observed 
inn or converted to net values, using year specific tax rules, corrected for infla-
tionn using the consumer price index, and expressed in 1993 guilders. 

Numberr  of Childre n - Number of children living at the respondent's home. 
Occupationall  Level - Dummy variables indicating the respondent's type of oc-

cupation,, classified into 4 combined categories: Blue and White Collar for 
physicall  and mental work, and High and Low, depending on the skills needed. 
Thee distinction is based on the CBS (1984) occupational classification. 

Previouss Experience - Number of years that the respondent has been employed 
beforee his or her most recent job. 
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Publi cc Sector  - Dummy variable indicating whether the respondent's most recent 
jobb is in the public sector, regardless of industrial sector type. 

Retiredd Partner  - Dummy variable indicating whether the respondent is married 
orr cohabits with a partner who is not employed. 

Retirementt  Age - Age at which the respondent retires from work. 
Sectorr  Type - Dummy variables indicating the industrial sector in which the 

respondentt holds his or her most recent job. Based on the CBS (1994c) 1 digit 
sectorr classification, a distinction is made between Agriculture and Fishing 
(0),, Mining (1), Heavy Industries (2), Light Industries (3), Utilit y Companies 
(4),, Construction (5), Catering (6), Transport (7), Financial Services (8), and 
Otherr Services (9). 

Startin gg Age - Age at which the respondent has started his or her most recent 
job. . 

Superv is ion-- Dummy variables indicating the respondent's degree of supervision, 
expressedd in the number of supervised employees. Four categories are dis-
tinguished:: None, 1 to 4 employees, 5 to 49 employees, and more than 49 
employees. . 

Tenuree - Number of years that the respondent has been employed with the same 
employerr in his or her most recent job. 

Trainin gg - Dummy variable indicating whether the respondent has participated in 
anyy form of job training in the previous two years. 

Workin gg Conditions - Dummy variables indicating self-reported working condi-
tionss of the respondent. A distinction is made between time pressure, dirty 
work,, dangerous work, working with dangerous materials, physical extertion, 
mentall  exertion, the need for intense concentration, stress, and frequent over-
timee work. 

Workin gg Partner  - Dummy variable indicating whether the respondent is married 
orr cohabits with a partner who is employed. 

4.BB The Likelihood Function 

Forr the likelihood function in section 4.1, a distinction is made between workers 
withh observed wages, workers with unobserved wages, and non-workers. For the 
modell  with no individual effects, the probabilities of observing individuals i at time 
periodd t are given by 

WorkersWorkers with observed wages ytt — Yit ' 

PPll°°tt = P{\nyit = \nYit,Ait = l)=  / bN(\nYit - X'it0,pit',p) dim (4.11) 
J-Z'J-Z' itit6 6 
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WorkersWorkers with unobserved wages t/,t > 0 ' 

/

OOO /-OO 

// bN{eit,int\p)deitdfiit (4.12) 
((66 J-X'tip 

Non-workersNon-workers : 

PrPrtt = P(Att=0) = n-Z'tt6) (4.13) 

wheree bN() is the bivariate Normal density function given by 

bN(ebN(eitit,fiit;p),fiit;p)  = exp p 
2 7 R r£ f 7 / j V

/ W rr \ 2 ( 1 - p 2) 

SitSit — E[£it] 

__ 2 £it ~ E[£it]  fig - E[fiit]  (nu - E[ii itY
 2 

(4.14) ) 

andd $(-) the standard Normal distribution function. The likelihood function is the 
productt of these three cases for all t ime periods t, and can be written as 

L = n n 
t = i i i goo i£u J '€N 

(4.15) ) 

Forr the random individual effects model, the constants in Xn and Zn are replaced 
byy individual specific constants cvj and 7, for the wage and part icipat ion equation 
respectively.. Denoting the joint distribution of a; and 7,- by #(c*,-, 7,), the likelihood 
functionn becomes 

// n 
-- OO / — OO , _ 1 

n̂ ^̂ n̂ ^̂ on̂ ^ ) ) 
«go o i É u u t £N N 

g{on,fi)g{on,fi) dQi dji 

(4.16) ) 

whichh for est imation is approximated by a mass point distr ibution, such that 

vv w T 
LL = J2J2 P(QV,1UJ) n 

vv = l w = 1 t = l l 
n^K'^ )) n (̂a«*^) n^(^ ) 
ieo o iev iev t 6N N 

(4.17) ) 

where e 

KK  w 

^2Y1^2Y1 ?(<*«, T*) = 1 (4.18) ) 
111 = 1 Til = 1 
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4.CC Estimation of Expected Wages 

Inn section 4.1, the estimation of wage profiles is based on expected wages, conditional 
onn being employed and using the estimated parameters from the wage equation. 
Expectedd log wage levels can be expressed by 

E[\nyE[\nyitit\Ai\Aitt=l]=l]  = E[X'it(3 + a, + eit \ Z'it6 +  7i + Hit > 0] 

== X'it0 + E[ai\7i > -Z'it6 -Hit] 

++  E[eit\tiit  > -Z'lt6 - 7 i ] (4.19) 

Thee last term on the right hand side can be expressed in the estimated parameters 
byy the derivation 

E[eE[eitit\Hit\Hit  > -Z'it8 - 7 i ] = a£E —— \wt > -Z'it6 - 7, 

==  azp E[mt | Hit > -Z'it6 - 7,- ] 

<p(-Z'<p(-Z'itit66 - 7.) ,, o m 

"" -«'H-zv-v) (420) 

wheree tp(-) is the standard Normal density. Since p is estimated to be insignificantly 
differentt from zero, it is ignored in the estimation of wages. The second term 
onn the right hand side of equation (4.19) expresses the expected individual wage 
effect,, conditional on the probability of labour participation. Expressing expected 
individuall  effects in estimated parameters, it can be derived that 

E[aiE[ai  \ji  > -Z'it6 - mt) 

== <x\f{at\ \li  > -Z'itS - fiit) + a2f(a2\ji  > -Z'it6 - Hit) 
__ 1 

~~ lili  > -Z'it6 ~ Hit) * 

[aii  ƒ(<*!, 7i, p,-t > -Z'it6 - 7i) + a i / (ar i, 72,/i,-t > ~Z'it6 - y2) 

++  a2f(a2,'n,Hit > -Z'it6 - 71) + a2 f(a2,y2,Hit > -Z'it6 - 72)] 

__ <xif(<*u'n)f(t*it  > ~Z'it8 - 71) + ... + a2 f (a2,J2) f {Hit  > -Z'it6 - 72) 
fhi)f(Hitfhi)f(Hit  > -Z'it6 - 71) + fMfiHit > -Z'J - 72) 

(ft lPl ll  + (*2P2l) <&(Z' itê + 71) + (Pfipi2 + <*2P22) ${Z'it6 + 72) 

(pnn + P 2 i ) * ( ^ + 7i) + (Pia +P22)$(Z'it6 +  l2)
 [- > 

wheree pvw = p(av,jw) are the probability values of the individual effects. 
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4.DD Calculation of Benefit Levels 

Thiss appendix describes the simplified rules for an accurate calculation of individual 
benefitt levels that depend on age, retirement age, household situation and labour 
markett history. 

EarlyEarly Retirement Pensions 

Yearlyy individual net real early retirement (VUT) pension levels that depend on age 
tt and retirement age t* are calculated as 

V BR, , .XX _ f ¥>ERV,Ï1I if IfR = 1 and t > f 
YY<<  V > ~ { 0 otherwise K ] 

wheree pER is the individual net VUT replacement rate, and Y™_1 the net real wage 
incomee in the year before retirement, constructed from wage profiles in section 4.2 
andd data on working hours. The indicator JfR reflects individual VUT eligibility at 
agee t and depends on information about the type of eligibility rule, age and tenure at 
t*t* .. If there is no information available on <pBH, it is set equal to the mean net sample 
value.. Unknown eligibility rules are replaced by a minimum age requirement, again 
assumingg the mean sample value. Equation (4.22) implicitly assumes real benefits 
too remain constant after retirement. 

DisabilityDisability Benefits 

Thee degree of disability is calculated by the formula 

.. labour income- earnings ability 
degreee of disability = — : x 1UU 

labourr income 
Benefitt levels depend on the degree of disability as specified in table 4.15 below. 
Inn August 1993, a distinction was introduced between so called wage deprivation 
benefitss and continuation benefits. Wage deprivation benefits amount to 70 percent 
off  last earned gross wages, but only last for a period that depends on the age at 
retirement.. Full AAW benefits equal a fixed percentage of the gross minimum wage 
andd WAO continuation benefits equal a fixed percentage of the primary insurance 
amount,, of which daily values are calculated by the formula 

minimumm wage + (0.02 x (earnings — minimum wage) x (age - 15)) 

wheree minimum wages and earnings are taken at gross daily values, and age at the 
momentt of entrance into the disability programme. Duration of wage deprivation 
benefitss under the WAO programme depends on the age at which an individual 
enterss disability, as given in table 4.15. Workers older than age 57̂  who enter the 
WAOO programme, collect wage deprivation benefits until age 65. 
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Tablee 4.15: AAW and WAO Replacement Rates and Benefit Duration 

DegreeDegree of 
disabilitydisability (%) 

155 to 25 
255 to 35 

355 to 45 
455 to 55 

555 to 65 
655 to 80 
800 to 100 

Replacement Replacement 

raterate (%) 

14 4 

21 1 
28 8 
35 5 
42 2 
50.75 5 
70 0 

Ret i rement t 
age e 

00 to 33 
333 to 38 
388 to 43 
433 to 48 
488 to 53 
533 to 58 
488 to 65 

DDuurationration of wage 
deprivationdeprivation benefit 

0 0 
0.5 5 
1 1 

1.5 5 
2 2 
3 3 
6 6 

Nett real benefit levels per year for disabled individuals are constructed for age t 
andd retirement age t* by taking the maximum of potential net real WAO and AAW 
benefits,, expressed by 

YYxx
DD\t*)\t*)  = max{Y t

W A O (0,yt
A A W (0} (4.23) ) 

Forr WAO benefits, a distinction is made between WAO wage deprivation benefits and 
WAOO continuation benefits, calculated as 

YYtt
WAOWAO(t*)(t*)  = { 

(( /« V W 
VD II  Yf-l 
<p<pmm[M[M tt + 0.02(^-15) 

( A f . - Y ^ ) ] ] 
0 0 

iff  I°BPR(t*)=  1 and t >V 

iff  /t
CONT = 1 and t > t* 

otherwise e 

(4.24) ) 

Thee level of AAW benefits is calculated by 

Y f
AAW (f )) = 

0 0 
iff  /AA W = 1 
otherwise e 

andd t > t* (4.25) ) 

Inn these equations, <pDl is the disability replacement rate which depends on the 
degreee of disability as specified in table 4.15. Y™_x *s t n e n et r e al  w age income in 
thee year before retirement as computed in section 4.2, and Mt the net real minimum 
wagee at age t. The indicator 7(

DEPR(<*) reflects eligibility for WAO wage deprivation 
benefitss at age t, depending on retirement age t* as specified in table 4.15. /t

CONT 

reflectss WAO continuation benefit eligibility at age t, and 7AAW eligibility for AAW 
benefitss at age t. If there is no information available on the degree of disability, y?DI is 
sett equal to 0.7, since most participants in disability programmes are fully disabled. 
Benefitt levels are not restricted to a maximum value, since high income workers 
oftenoften have additional insurance or employer provided benefits in case of disability. 
Equationss (4.23) to (4.25) implicitly assume net real wage related benefits to remain 
constantt after retirement. 
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UnemploymentUnemployment Benefits 

Sincee March 1995, five different types of unemployment benefits can be distin-
guished.. First, there are the wage related NWW benefits. This is followed by ex-
tendedd wage related benefits. When eligibilit y for these benefits ceases, unemployed 
individualss can apply for continued NWW benefits. New since March 1995 are the 
shortt term NWW benefits. If the duration of all NWW benefits has been completed, 
unemployedd individuals can apply for Social Assistance ( N B W ) . 

Beforee March 1995, individuals were eligible for wage related benefits if they had 
workedd at least 26 out of the last 52 weeks prior to unemployment. Since March 
1995,, this has changed to 26 out of the last 39 weeks. In addit ion, individuals must 
havee been employed for at least 52 days in 4 out of the last 5 years prior to job exit. 
Forr extended wage related benefits, the requirement before March 1995 was at least 
55 years of employment, of which 3 in the last 5 years before unemployment. Since 
Marchh 1995, the requirements are the same as for wage related benefits. Continued 
NWWW benefits are available to all individuals who have received any wage related 
benefits.. Since March 1995, individuals who do not meet the '4 out of 5' condition 
cann apply for short term benefits, which require 26 weeks of employment in the last 
399 weeks prior to unemployment. 

Tablee 4.16: Durat ion of Total Wage Related NWW Benefit in Years 

Yearss Worked Benefit Duration 
55 to 10 0~75 
100 to 15 1 
155 to 20 1.5 
200 to 25 2.0 
255 to 30 2.5 
300 to 35 3 
355 to 40 4 

400 or more 5 

Grosss wage related benefits equal 70 percent of last earned gross wages, subject 
too a max imum of 52,406 guilders per year (1993). Public sector workers receive 
788 percent during the first year. Gross continued N WW benefits are equal to 70 
percentt of the minimum of last earned gross wages and the gross minimum wage 
level.. Short term NWW benefits as well as Social Assistance payments are equal to 
700 percent of the gross minimum wage. Wage related benefits last for 6 months. 
Durat ionn of extended wage related benefits depends on the number of years in 
whichh unemployed individuals have worked for at least 52 days, as summarised in 
tab lee 4.16. Continued NWW benefits can be collected for a period of 3^ years for 
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individualss older than age 571. For younger individuals, the duration changed in 
Marchh 1995 from 1 year to 2 years. Short term NWW benefits last for 6 months. 

Too construct benefit levels for unemployed individuals, a number of simplifica-
tionss are imposed. It is assumed that all employees meet the requirements for wage 
relatedd NWW benefits. This is not a very restrictive assumption for elderly workers. 
I tt means that short term NWW benefits do not have to be taken into consideration 
andd that the duration of extended wage related benefits only depends on the number 
off  years in which employees have worked for at least 52 days, which is substituted 
byy the amount of working experience. Social Assistance is set equal to continued 
NWWW benefits, which is a reasonable assumption for married elderly individuals. In-
dicatingg eligibility for (extended) wage related NWW benefits by 7t

UE(f*) , depending 
onn working experience as given in table 4.16, then net real benefit levels per year 
forr age t and retirement age t* are calculated by 

ff  V U B V ^ ! if / ?w w ( n = 1 and t > tm 

Y»Y»EE(t*)(t*)  = } y>UE Mt if / ,N W W (0 = 0 and t > t*  (4.26) 
yy 0 otherwise 

wheree <pUB is the replacement rate for unemployment benefits, equal to 0.7. Yt'S
f_1 

iss the net real wage income in the year prior to retirement as computed in section 
4.22 and Mt the net real minimum wage at age t. Equation (4.26) implicitly assumes 
nett real wage related unemployment benefits to remain constant after retirement. 

OldOld Age Pensions 

Thee Old Age (AOW) pension amount is related to the minimum wage level and 
dependss on the household composition. Partners who have both reached age 65 
collectt a net amount that is based on the net minimum wage (22,412.40 guilders 
inn 1993). Since 1985 each partner is entitled to 50 percent of this amount. If only 
onee of the partners is older than 65, (s)he collects around 50 percent of the net 
minimumm wage plus a bonus that inversely depends on the income of the younger 
partner.. Single individuals receive net AOW pensions equal to 70 percent of the net 
minimumm wage level. 

Too calculate net real individual pension levels per year, the assumption is made 
thatt household pensions are received by the head and that no reductions are im-
posed.. Net AOW pension amounts are taken equal to 70 percent of the net minimum 
wagee level for single individuals and equal to 100 percent for heads of household 
withh partners. It is assumed that pensions remain constant after retirement. Net 
reall  pensions are thus approximated by 

(( 1.0 M t if not single and t > 65 
yt

AOWW = ) 0.7 Mt if single and t> 65 (4.27) 
[[  0 otherwise 
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wheree Mt is the net real minimum wage at age /. 

PrivatePrivate Pensions 

Privatee pension levels at age t amount in case of final pay schemes to 

basiss of pension at age t x pension rights at age t 

andd in case of average pay schemes to 

indexedd pension level at age (t - 1) + basis of pension at age t 

Inn a so called lifetime system, pension rights are equal to the last age that individuals 
part ic ipatee in a pension scheme minus some particular start ing age, often age 25. 
Inn a labour years system, pension rights equal the number of years that individuals 
part ic ipatee in a pension fund, as long as old pension rights are continued with 
changess in jobs. The basis of a pension is in both cases equal to 

// maximum replacement \ 
(indexedd wage at age (t — 1) - franchise at age t) x : — — - — 
xx \ max imum par t ic ipat ion/ 

wit hh all indexation either price-based (stable in value) or wage-based (stable in 
welfaree level). Maximum replacement is attained by maximum participation in a 
pensionn fund. Most pension funds use gross replacement rates of 70 percent, but 
Jansweijerr (1996) reports different average replacement rates of 64 and 65 percent 
forr sector pension funds with average pay schemes and company pension funds. 
Inn the major i ty of cases, maximum participation is attained after 40 years. For 
publicc sector pensioners, who all have final pay schemes, benefits are based on the 
averagee wages in the two years prior to retirement. The AOW franchise accounts 
forr the collection of Old Age Social Insurance benefits. Franchise amounts differ by 
pensionn fund, and in some cases depend on being single or not. 

Lackk of information on private pension rules in the CERRA data and the large 
numberr of private pension schemes make it necessary to simplify the calculation 
off  individual pension levels considerably. Respondents can either be assigned to 
aa ' typical' pension scheme, or individual pension parameters can be approximated 
byy distr ibut ions in the population. In this study, the latter method is chosen, 
usingg data obtained from pension scheme surveys conducted by the Pensioenkamer 
(1989)) and Jansweijer (1996). Identical rules are used for part- t ime and full-tim e 
workers,, independent of the individual labour market history. Net real individual 
pensionn levels that can be collected from age 65 on, and which depend on age t and 
ret irementt age t*, are calculated as 

rr K ^ P P C ^ . ! - T j M , ) r 6 5] + 

yr(nyr(n = \ U - K H ^ E 6 ^ ^ - ^ ) ] if < > es (4.28) 
II  0 otherwise 
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wheree K is the fraction of final pay schemes by sector type. (pPP is the replacement 
ratee accrual by type of pension fund, equal to the maximum replacement rate di-
videdd by maximum pension rights. 77 is a factor that determines the AOW franchise 
ass a fraction of net real minimum wages M% at age t, also dependent on the type 
off  pension fund. Data on all three parameters are taken from the Pensioenkamer 
(1989)) and reported in table 4.17. No distinction is made in AOW franchise by 
householdd composition, which is true for 77.1 percent of all pension schemes in 
19877 (Pensioenkamer, 1989). Yt

w is the net real wage level per year. 

Tablee 4.17: Parameters for the Calculation of Private Pension Levels 

SectorSector Type (excluding ABPJ 
Agriculturee and Fishing 
Industryy and Mining 
Utilit yy Companies 
Construction n 
Catering g 
Transport t 
Financiall  Services 
Otherr Services 

K K 

0.07 7 
0.76 6 
1.00 0 
0.88 8 
0.43 3 
0.49 9 
0.84 4 
0.90 0 

Vt Vt 

0.95 5 
0.44 4 
0.50 0 
0.93 3 
0.29 9 
0.65 5 
0.13 3 
0.07 7 

V P P P V V 

PensionPension Fund 
ABP P 

PGGM M 

Sector r 
Company y 

1.00 0 0.50 0 0.7/40 0 
0.7/40 0 
0.7/40 0 
0.65/40 0 

10/7 7 
1 1 

10/7 7 
10/7 7 

T655 indicates individual pension rights at age 65, which depend on the chosen 
retirementt route. It is assumed that T  ̂ is equal to the total labour market experi-
encee at age 65, except for individuals who retire through unemployment. For these 
people,, 765 is equal to the total working experience at retirement plus a fraction 
PtPt of the duration of wage related unemployment benefits. This fraction varies by 
sectorr and is also taken from the Pensioenkamer (1989), and reported in table 4.17. 
Thee assumptions imply that individuals do not loose pension rights when changing 
jobs,, which is valid for 78.6 percent of all individuals with a final or average pay 
schemee in 1987 (Pensioenkamer, 1989). Since it is assumed that all indexation of 
pensionn rights is price neutral, real values of (minimum) wages are used in the cal-
culationn of private pension levels. For public sector workers, Y™_1 is replaced by 

( y ; . 22 + ^ - i ) / 2 -





Chapterr  5 

Retirementt and Choice 
Constraints s 

Thee previous chapters discussed the theoretical framework and the empirical input 
forr the central analysis in this study: the individual retirement decision of elderly 
workerss in the Netherlands. Chapter 1 showed that labour force participation among 
Dutchh elderly individuals is very low compared to middle aged individuals, com-
paredd to some decades ago and compared to other western countries. Apparently, 
retirementt by elderly workers in the Netherlands has grown to relative high per-
centagess during the last decades. Chapter 2 evaluated the international retirement 
literaturee and presented a theoretical framework for the analysis of individual re-
tirementt decisions. From available data, chapter 3 concluded that elderly job search 
activitiess are very limited, allowing retirement behaviour to be approximated by a 
dichotomouss decision framework. Chapter 4 produced estimated income patterns 
forr elderly workers that depend on individual decisions about retirement age and 
route.. It was shown that these patterns include some clear financial incentives for 
earlyy retirement. Still, the question remains why elderly individuals do in fact re-
tiree early. Do they solely react to financial incentives? Do they have relatively high 
preferencess for leisure time? Or are they forced by employers to retire early? 

Thee present chapter discusses incentives and choice constraints that present 
retirementt as an economic choice between consumption and leisure, bounded by 
practicall  and economic circumstances. In particular, answers are given to the ques-
tionss how eligibility conditions influence individual retirement decisions, what the 
demandd is for and opinion about elderly workers by employers, and how that affects 
thee retirement decisions of individual workers. The analysis makes use of a dynamic 
programmingg model that compares labour market states between two years, as re-
portedd in one wave of the CERRA survey. It is shown that the dynamic programming 
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modell  is relatively easy to estimate with only limited data requirements. 
Too answer the research questions, this chapter is organised as follows. In section 

5.1,, incentives for retirement are discussed. First the way in which income may 
affectt the labour supply decision is described, followed by factors that may influence 
thee valuation of leisure time. In a consumption-leisure framework, these factors 
concernn all non-pecuniary determinants of retirement. Section 5.2 discusses benefit 
andd pension constraints that determine the age specific choice set of retirement 
opportunities.. Labour market conditions that restrict employment opportunities 
aree investigated in section 5.3. The influence of employers on the retirement decision 
off  individual workers is described by means of economic theory on labour demand. 
Thesee theoretical considerations are then tested in an estimation of labour force 
exitss using company data, with a distinction between "quits" and "layoffs". Next, 
estimationss of layoff probabilities are presented using linked company and worker 
data.. In section 5.4, an empirical model for retirement behaviour is developed 
too assess all relevant effects. The theoretical life cycle framework of chapter 2 is 
extendedd to a dynamic programming framework. Based on the available CERRA 
data,, the model is empirically specified and estimated. The results are used in 
sectionn 5.5 to determine the effects of several hypothetical constraints for individual 
retirementt decisions. Section 5.6 concludes. 

5.11 Retirement Incentives 
Thee basic hypothesis of this study is that retirement decisions are choices between 
consumptionn and leisure, given institutions, working conditions, health conditions 
andd the risk of involuntary retirement. Retirement incentives consist of all factors 
thatt affect individual preferences for consumption and leisure. The exact determi-
nationn of the effect of wages, benefits and pensions has a central place in this study, 
butt other incentives, like social circumstances, job characteristics and age specific 
circumstancess are important as well. This section explains why. 

IncomeIncome for consumption 

Incomee that can be used for consumption is a key explanatory factor for the eco-
nomicc analysis of labour supply and retirement. For workers, income mainly consists 
off  earnings, with additional income from savings and investments. Income from sav-
ingss and wealth is ignored in the empirical analysis below, as a result of a lack of 
reliablee data. At retirement, wages are replaced by benefits or pensions. 

Wages s 

Whetherr labour produces inherent utility or not, compensation for labour by means 
off  wages crucially determines the actual supply of labour. The theoretical treatment 
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off  retirement in chapter 2 showed that labour supply can be modelled as the result 
off  an individual trade-off between consumption and leisure. Actual labour supply 
reflectss the optimal combination of consumption of commodities and leisure time. 
Higherr wages allow for more consumption and make leisure more expensive. This 
resultss in higher labour supply (the substitution effect of wages) or, at the same 
time,, a constant level of consumption at a reduced amount of labour supply (the 
incomeincome effect of wages). Whether or not the substitution effect dominates the 
incomee effect depends on relative preferences for consumption and leisure at the 
relevantt part of the budget line. Therefore, the absolute value of wage levels is a 
keyy element in explaining retirement decisions. 

Whenn individuals retire early, benefits and pensions may still be small compared 
too the wage level, and therefore unattractive. In addition to absolute wage values, 
itt is therefore important to consider their relative value compared to benefit and 
pensionn levels. Smaller wages and higher benefits make retirement more attractive. 

Sincee Burkhauser (1979), many authors have emphasised that apart from abso-
lutee and relative wage and benefit levels, the accruai of labour income with time is 
importantt for retirement decisions. A sharp rise in wage levels towards the end of 
thee working career makes continued employment attractive, especially when pen-
sionn levels depend on these wages. The link between wage and retirement income 
iss crucial for the accrual of income before and after retirement. 

BenefitsBenefits and pensions 

Thee discussion about benefit and pension programmes in chapter 4, showed that 
theree are three key features that are important for their role in retirement decisions 
inn the Netherlands. Firstly, age 65 is effectively the age of mandatory retirement. 
Labourr force participation beyond age 64 is therefore negligible. Secondly, and as a 
consequence,, hardly any pension or benefit programme prior to age 65 is part of the 
pensionn plans that come into effect after age 65. Early retirement pensions and ben-
efitss specifically aim at bridging the income gap between the age of early retirement 
andd the age of mandatory retirement. Pension programmes from age 65 on must 
thereforee be distinguished from early retirement programmes, although the benefit 
andd eligibility rules are linked. And thirdly, the use of disability and unemployment 
benefitt programmes as pathways into retirement has been institutionalised with the 
mutuall  consent of employers, trade unions and the Dutch government. 

Sincee benefits generally depend on wage levels and the age of retirement, later 
retirementt results in higher expected benefits. This incentive for continued employ-
mentt is countered by an increasing valuation of leisure time as people age. Still, 
higherr benefits and pensions induce earlier retirement, since it enables higher con-
sumptionn of commodities and leisure. Unlike wages, there is no substitution effect to 
compensatee the negative income effect. Also, a large accrual in retirement benefits 
inn any one year makes a delay of retirement until that year attractive. In addition 
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too absolute values, it is therefore important to consider relative values of benefits 
andd pensions. 

Itt can be concluded that a structural model for the explanation of individual 
retirementt decisions must include absolute and relative levels of all income sources 
forr each future year, which must also be related to each other. The dynamic pro-
grammingg model in this chapter provides a framework for testing the relevance of 
thesee issues, and provides a measurement of the effect of several sources of income 
onn the decision to retire. 

PreferencesPreferences for leisure 

Ass people age, leisure becomes more attractive since ageing makes it relatively 
scarce,, and less expensive by a decreasing difference between wages and benefits 
ass more retirement opportunities become available. Relative preferences for leisure 
mayy be very different across individuals, due to particular individual characteristics, 
sociall  circumstances, the labour market history, job characteristics, and so on. In 
ann economic decision framework, where a choice is made between consumption and 
leisure,, these factors are modelled to affect relative preferences for leisure. The way 
inn which they affect retirement decisions is explained below. 

IndividualIndividual characteristics 

Individualss who invest more time and money in education expect higher returns. 
Also,, they start their labour market career later and therefore obtain less labour 
markett experience. These factors are expected to decrease preferences for leisure 
relativee to income. However, chapter 4 showed that more educated individuals also 
havee higher wage levels, which provide higher expected returns to education and 
compensatee for the lack of labour market experience. Still, educational level may 
explainn retirement decisions by representing characteristics that are typical for more 
orr less educated people. In addition, education represents differences in retirement 
opportunitiess or preferences that vary with the level of income. 

Differencess in retirement behaviour between men and women may result from 
differentt roles in society. Since women bear children, they have less labour market 
experiencee and receive less education on average. If these effects are fully incorpo-
ratedd in wage levels, the pure gender effect must be zero. However, differences in 
labourr market experience and education also affect labour market and retirement 
opportunities.. If these are not sufficiently included in the retirement model, they 
aree shown by the indicator for gender. 

Differencess in retirement behaviour by birth cohort can be attributed to differ-
encess in labour market opportunities at different stages in life, different attitudes 
towardss work and leisure, and cohort specific institutional constraints. The sign of 
thee effect depends on the direction of shocks that are experienced during the life 
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cycle.. The amount of on-the-job-training has implications for the amount of labour 
supply.. Training is defined here as education obtained after the working career has 
begun.. It can be company specific or general, but in both cases makes employment 
moree attractive. 

SocialSocial circumstances 

Thee valuation of leisure may vary by household composition. Individuals with 
aa partner or children may involve their household members in taking retirement 
decisions.. It may induce them to continue working to support them. If a partner 
iss working, the need for support is reduced, but not working may in that case 
becomee less attractive. Research by Henkes and Siegers (1991b) for the Netherlands, 
andd Gustman and Steinmeier (1994) for the United States, shows that partners 
oftenoften make simultaneous retirement decisions. Leisure therefore seems to be more 
attractivee when spent together with a partner. 

LabourLabour market history 

Thee amount of labour market experience may indicate the success of individuals in 
thee labour market, but may also represent disutility from continued employment. 
Bothh influence the relative preferences for work and leisure, but in opposite direc-
tions.. For tenure, labour market success may imply short rather than long tenures. 
Whenn modelling retirement decisions, it should be taken into account that indi-
catorss for labour market history may be correlated with eligibility conditions for 
benefitt programmes. 

JobJob characteristics 

Jobb characteristics affect retirement decisions by the level of job satisfaction. In-
dicatorss for job characteristics that may influence preferences for leisure time are 
occupationall  level (white collar versus blue collar workers), the level of supervision 
off  other employees, and working conditions. Bad working conditions, like stress, 
physicall  exertion, high concentration, dirty work and irregular working times, make 
leisuree relatively more attractive. Working conditions may vary by sector of in-
dustry,, public and private sector, and company size. Sector and company specific 
circumstancess also make employment less or more attractive. In addition, sectors 
andd companies have their own institutional possibilities and constraints with regard 
too retirement. For instance, due to physical exertion, workers in the construction 
industryy are more likely to retire through disability, but by offering easy access 
too disability benefits, this sector may attract workers which are more likely to be-
comee disabled. Company size may also influence retirement decisions. Retirement 
hass more effect on co-workers in small companies and may therefore be postponed 
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sooner.. Large companies may offer better retirement opportunities as part of an 
extendedd human resource policy. 

Age Age 

Thee correlation between age and preferences for leisure may be obvious, but the 
causall  relationship is unclear. The danger of fitting retirement behaviour on a 
polynomiall  of age is that it may give a perfect fit without providing an explanation 
forr retirement decisions. Age variables must therefore only be included in addition 
too other more 'explanatory' variables. 

Health Health 

Healthh conditions of elderly individuals affect the relative valuation of leisure time. 
Leisuree is appreciated more when spent in good health. But the same is true for 
labour.. Workers who find it difficult to perform their working tasks may become 
frustratedd or socially isolated. Leisure is relatively attractive to individuals with 
lesss advanced health conditions. Therefore, health may act as a constraint on 
labourr supply. This is particularly clear for persons with severe health limitations 
orr disabilities that limi t the performance of work. In the present chapter, individual 
healthh conditions are considered to affect relative preferences for leisure time. In 
chapterr 6, the role of health in retirement decisions is treated in more detail. 

5.22 Eligibil it y for  Benefits and Pensions 

Althoughh it is assumed that retirement decisions are primarily governed by pref-
erencess for consumption and leisure, the decision process does not only depend on 
incentivess from income opportunities or from changes in individual and other char-
acteristics.. Institutions such as benefit and pension programmes and labour market 
opportunitiess may crucially constrain labour supply decisions. It could be argued 
thatt institutional constraints are included in the preference structure of individual 
decision-makerss by the way in which account is taken of known retirement oppor-
tunities.. But in a structural analysis of retirement decisions, these constraints still 
needd to be stated explicitly. Eligibilit y rules for benefit and pension programmes 
limi tt the availability of these sources of income. It does not mean that these sources 
aree non-existent for workers who are not eligible for them. There is a moment at 
whichh eligibility starts, which affects retirement decisions taken earlier. Individuals 
mayy delay retirement to profit from future eligibility. Generally, eligibility can be 
interpretedd as an exceptionally large accrual in retirement income. 

Eligibilit yy is often time dependent. Most Dutch early retirement schemes require 
aa minimum age, minimum years of labour market experience, or a minimum tenure 
too accumulate enough pension capital. Eligibilit y for Social Insurance programmes, 
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suchh as disability and unemployment schemes, is not time dependent but requires 
thee occurrence of specific circumstances for which individuals are insured. In case 
off  Disability Insurance, this concerns a minimum level of disability, and for unem-
ploymentt benefits a layoff. Even if an employee prefers to collect disability benefits 
insteadd of wages, his or her health state may not be considered severe enough to 
enterr the disability programme. From an economic point of view, eligibility condi-
tionss for disability benefits can be considered as choice constraints for retirement. 
Detailss on eligibility conditions for most Dutch benefit and pension programmes 
weree described in chapter 4. 

5.33 Labour Market Conditions and Layoffs 

Employeess who optimise utilit y by choosing a specific moment of retirement, can 
bee confronted with employer behaviour that interferes with this optimal retirement 
choice.. The supply of labour by employees may not match the demand of em-
ployers.. Continued employment may then become unattractive or even impossible. 
Sincee re-employment is much more difficult for elderly than for younger workers, as 
illustratedd in chapter 3, layoffs in general lead to early retirement. The only deci-
sionn that remains for laid off workers, is the choice between alternative retirement 
routes. . 

Fromm a labour supply point of view, restricted labour opportunities censor the 
observationn of retirement decisions. If this censoring is ignored, retirement decisions 
thatt are the outcome of involuntary layoffs, are interpreted as voluntary quits that 
resultt from an individual optimisation process. This biases the estimates in the 
labourr supply model. In the present study, attention is given to characteristics of 
workerss and companies that may explain layoff probabilities. This way, the analysis 
takess account of censored cases in a labour supply context. 

Thee distinction between quits and layoffs is not straightforward. The term 
"layoff""  technically means that an employee is temporarily not working at a job to 
whichh (s)he will return. Workers who are forced to leave a job permanently, are 
saidd to be dismissed or discharged. Since common usage refers to these workers as 
"laidd off", employees who are forced to leave their job are in this study indicated as 
such.. It is not clear whether the distinction between quits and layoffs can be made 
empirically.. For instance, when a layoff results in higher unemployment benefits, 
employeess who like to quit may try to get laid off by shirking. And employees who 
preferr to continue employment may purposely be discouraged by their employer 
throughh a deterioration of labour conditions in order to quit. This study builds on 
thee reasoning by McLaughlin (1991), who defines "quits" as job separations initiated 
byy the worker, and "layoffs" as job separations initiated by the employer. He shows 
thatt this not only is a clear distinction, but also an economically meaningful one. 
Thee purpose of the distinction between quits and layoffs in this study, is to correct 
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forr influences on retirement behaviour that lay outside the control of individual 
employees. . 

5.3.11 Reasons for Involuntary Retirement 

Ass Straka (1991) points out, the demand for elderly workers is a neglected side of the 
labourr market. Much attention is paid in the literature to the retirement decision 
off  elderly workers, without considering labour demand restrictions in much detail. 
Classicall  economic theory considers labour demand as the result of the relative 
valuee of the marginal product of labour, which is determined by the productivity of 
individuall  employees. Alternative theories have been developed that include more 
aspectss of the labour market than relative benefits and costs only. The quality 
off  labour and investments in human capital are emphasised in a theory of firm 
specificc human capital, which simultaneously explains labour supply and demand. 
Humann capital can not fully explain wage profiles and changes in labour demand. 
Discrepanciess between these are the focus of the (implicit) contract theory, which 
aimss at explaining incentives for long lasting labour relations and the existence of 
mandatoryy retirement. (Implicit) contracts are often prematurely ended by workers 
orr firms and can thus neither fully explain the determination of labour demand. An 
explicitt explanation of the termination of labour relations is provided by the theory 
off  efficient turnover. 

Thesee theories of labour demand are briefly discussed below, with special atten-
tionn for the effects of observable factors on labour demand. Employer behaviour 
thatt is not captured by one of these theories is discussed separately. Empirical find-
ingss from the Dutch retirement literature are reported to illustrate the application 
off  these theories. 

MarginalMarginal productivity theory 

Classicall  economic theory on labour demand starts from a firm's production func-
tion.. Output is the result of a combination of labour and capital services. The 
relativee use of these inputs is determined by the production technique and the rel-
ativee prices of labour and capital. These so called factor prices are expressed in 
termss of wages and capital service costs. The theory requires that the marginal 
ratee of technical substitution1 is equal to the ratio of factor prices. This means that 
thee relative demand for labour is such that the output that is produced by the last 
unitt of labour is proportional to the wage level. This is the marginal productivity 
off  labour. The total amount of labour and capital services depends on total output, 
whichh is a function of product prices and economic growth. 

11 The marginal rate of technical substitution measures the amount of capital that can be replaced 
byy labour without a change in output. 
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Fromm the theory of marginal productivity, a number of implications follow for 
labourr demand. Ceteris paribus, labour demand is negatively related to labour 
costss and positively related to capital service costs, product prices and economic 
growth.. Labour costs not only include wages, but also the presence of firm pension 
schemes,, labour agreements and union power. Unemployment may reduce hiring 
costss and the price of labour. Investments that replace existing capital tend to re-
ducee relative capital service costs, and may therefore reduce labour demand. Capital 
deepeningg has a positive effect on labour demand, since an increase in capital re-
quiress more labour for operation. Finally, different qualities of labour, determined 
byy the amount of human capital (education, training and labour experience), have 
differentt marginal rates of substitution and prices. In theory, the relation between 
educationn or labour experience and labour demand is ambiguous, as higher produc-
tivit yy co-exists with higher wage rates. However, it can be expected that education 
andd labour experience have positive effects on labour demand, since quality tend to 
bee more rigid than wage levels. 

FirmFirm specific human capital theory 

Althoughh the marginal productivity theory allows for different qualities of labour, 
withh specific marginal rates of substitution and relative wages, it does not explicitely 
exploree the relation between investments in firm specific human capital and labour 
demand.. This relation was first exploited by Oi (1962) and Becker (1964), among 
others.. Investments in firm specific human capital creates a difference in both 
thee marginal rate of substitution and a worker's productivity between companies. 
Employeess that invest in firm specific human capital can demand higher wages, but 
onlyy at their present company. Firms that invest in their workers' human capital 
wantt their investments to generate returns, and therefore increase the demand for 
thosee workers. Both training and tenure thus reduce the number of quits and layoffs. 
Thee relation between labour demand and age remains ambiguous. Elderly workers 
cann be more productive as a result of (firm specific) labour experience, but younger 
workerss allow for a longer period of returns on human capital investments. In case of 
frequentt changes in required skills, human capital becomes less firm specific, which 
leadss to higher quit rates. It also means that companies frequently invest in their 
productionn factors, including labour, which leads to lower layoff rates. 

(Implicit)(Implicit) contract theory 

Thee firm specific human capital theory states that employers and employees may 
bothh profit from a long term relationship with more certainty about the duration of 
thee match. An (implicit) contract makes it clear that both sides win by obeying the 
agreementt and lose otherwise. Certainty may increase the level and efficiency of in-
vestmentss in human capital. Becker and Stigler (1974) elaborated this idea by means 
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off  a bonding model, in which firms pay their workers a fixed wage, combined with a 
bondd equal to the value of the investments in the match. The bond could consist of 
aa retirement pension. If workers would lose the value of the bond when leaving the 
firmm and employers would lose the value of the bond when laying off workers, both 
partiess are insured against an unexpected breach of the contract. Lazear (1986) has 
extendedd this model to a life cycle context, in which he shows that employees are 
keptt from shirking when their wage is smaller than their marginal product when 
youngg and larger when old. The difference between the marginal product and the 
wagee level is a bond that is paid out when employees grow older, but lost by layoff 
whenn employees are caught shirking. The bond is an implicit incentive to perform 
well,, which is especially convenient when monitoring of productivity is difficult or 
costly.. The difference in growth rate between wages and the marginal product also 
explainss the existence of mandatory retirement, since employees no longer have an 
economicc reason to retire once their wage becomes larger than the value of their 
marginall  product. An (implicit) contract must therefore always include mandatory 
retirement. . 

Accordingg to the (implicit) contract theory, the availability of pension schemes 
hass a positive effect on (elderly) labour demand, as it ensures that employees will 
leavee the company when their productivity falls too short to their wages. Eligibilit y 
forr pension schemes has a negative effect on labour demand, since workers are 
thenn supposed to have quitted according to the implicit contract. Higher wages 
andd pensions increase the difference between productivity and labour costs, which 
hass a negative effect on labour demand. Situations in which monitoring or the 
measurementt of output is more difficult, it can be expected that more layoffs take 
place.. Since larger companies have more difficulties in monitoring employees, they 
shouldd have higher wage increases over the life cycle, which is confirmed by the 
estimationn results from chapter 4. As a consequence, larger companies should have 
higherr layoff rates. 

EfficientEfficient turnover theory 

Thee (implicit) contract theory can not explain why workers are not laid off as soon 
ass their wages reach the value of their marginal product. Reasons like protection 
off  the firm's reputation are not convincing. The firm specific human capital theory 
emphasisess the return on investments, and thus provides an explanation for long 
termm relationships between employees and firms. The efficient turnover theory pro-
videss an additional explanation by emphasising costs that are connected with the 
turnoverr of workers. Apart from pensions and the waste of human capital, these 
costss include severance pay, and recruiting and training costs for new employees. 
Accordingg to this theory, a separation will only occur if its total value exceeds that 
off  a match between the employer and employee. Otherwise, wages can always be 
adjustedd such that both parties profit from a continuation of the match. The dis-
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tinctionn between quits and layoffs by McLaughlin (1991) is based on this idea. Quits 
resultt from companies not accepting higher wage requests by employees, and layoffs 
resultt from employees not accepting wage offers by companies. 

Implicationss from the theory of efficient turnover are that higher wages lead to 
moree layoffs, while higher replacement rates lead to more quits. Since replacement 
ratess tend to grow with age and have a discrete jump upon pension vesting, the 
numberr of years before eligibility for early retirement benefits must have a negative 
effectt on turnover. Higher probabilities in the labour market for employees also lead 
too lower retirement probabilities. This means that education and labour experience 
havee negative effects on both quits and layoffs. Better positions in the labour 
markett by companies lead to higher layoff probabilities. Employees at larger firms 
aree therefore expected to have higher layoff risks. 

AttitudesAttitudes of employers 

Thee labour demand theories above can not explain all labour demand behaviour of 
companies.. A number of studies have therefore tried to understand labour demand 
behaviourr by focussing on single explanatory factors. Straka (1991) for example, 
attemptss to capture the importance of age discrimination. If actual productivity is 
under-estimatedd by firms, employees are underpaid and underemployed. According 
too Straka, there is evidence that elderly workers suffer more from individual statis-
ticall  discrimination than prime-age workers. There is greater variance in true and 
potentiall  productivity among elderly workers, there is more uncertainty about the 
relevancee and usefulness of elderly vintages of education, training and experience, 
andd obtaining information on workers becomes more difficult with age. 

Inn a study on supervisors at large Dutch multinationals, Henkens (1998) gives a 
numberr of arguments of how supervisors' attitudes can affect retirement behaviour. 
Retirementt is affected indirectly by the influence on working conditions and train-
ingg opportunities, and directly through social support. The research suggests that 
employeess tend to postpone retirement if they feel that this would be appreciated 
byy their direct supervisor (see also Henkens, 1996). Henkens makes a useful dis-
tinctionn between organisational context and performance by individual employees. 
Earlyy retirement may be stimulated more actively in organisations with relative 
largee numbers of elderly employees, and by supervisors of subordinates who do 
strenuouss work. Important factors that influence the performance of elderly em-
ployeess are human capital, the capacity to adjust to technological and social change, 
andd absenteeism. 

Thee empirical analysis by Henkens (1998) shows that most supervisors are not 
inn favour of encouraging elderly employees to continue employment after they have 
becomee eligible for early retirement. He finds no significant effect of the organisa-
tionall  context on supervisors' retirement attitudes, but concludes that supervisors' 
preferencess in favour of retirement of elderly subordinates are weaker if a big loss 



114 4 ChapterChapter 5. Retirement and Choice Constraints 

iss expected of valuable know-how and experience. The general conclusion is that 
supervisorss are hardly influenced by overall corporate goals like rejuvenation of staff 
andd decreasing employment. Their attitude is mainly influenced by the qualities 
andd limitations of the elderly workers they supervise. 

Trommell  and de Vroom (1994) make a useful distinction between control on exit 
fromm work and control on entry into different pathways, or retirement opportunities. 
Exitt can be forced by a layoff, but only under certain conditions, and may then still 
bee costly (e.g. severance pay) and damaging to the firm's reputation. Companies 
ratherr persuade workers to retire by using financial, social and moral incentives. 
Theyy can offer bonuses or supplements to benefits, or affect the provision of benefits 
directlyy by using their influence on the providing agencies. Companies may also 
createe an atmosphere in which elderly workers are expected to retire at a certain 
age,, either by setting too high demands for performance, or by 'social talks' in 
whichh employers explain the need and advantages of early retirement. 

Controll  on entrance into retirement pathways is determined by the way in which 
firmsfirms can set benefit levels and eligibility conditions. Since most of the employer 
providedd early retirement schemes are negotiated at the sector level, the firm's 
bargainingg power at these levels is important. The advantage for larger companies 
mayy be obvious. Entrance into Social Insurance programmes typically depend on 
agenciess outside the firm's influence, but employers can play a role in preparing 
accesss to these programmes. It can be argued that companies which have more 
bargainingg power and a wider and more generous range of retirement opportunities, 
needd less forced separations to adjust their workforce. At the same time, companies 
thatt have a higher need to layoff workers may use their bargaining power to establish 
moree early retirement opportunities to enable the layoff of workers in a socially 
acceptablee way. 

Inn the Netherlands, employers who want to reduce the size of their labour force 
explicitlyy use Social Insurance and early retirement schemes. In the absence of 
(eligibilit yy for) early retirement schemes, companies may supplement disability or 
unemploymentt benefits. Bolweg and Dijkstra (1993) argue that the outflow of el-
derlyy workers from firms does not depend on the availability of early retirement 
schemes,, since excess labour would be dismissed anyhow when economic conditions 
orr workers' productivity is no longer beneficial. However, in an empirical study 
basedd on company data alone, Lindeboom and Theeuwes (1993) find an indepen-
dentt effect of the availability of early retirement schemes on the outflow of elderly 
workerss per company. This suggests that voluntary, worker initiated transitions into 
retirement,, induced by generous benefit programmes, must not be confused with 
involuntaryy separations from employment. The effects on quits and layoffs, implied 
byy the theoretical and empirical considerations above, are summarised in table 5.1. 
Thee table serves as a benchmark for the empirical analysis below. 
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Tablee 5.1: Implied Effects on Quits (Q) and Layoffs (L) 

Determinant Determinant 

Marginal Marginal 
Productivity Productivity 

Theory Theory 

Q Q I I 

Human Human 
Capital Capital 
Theory Theory 
QQ L 

(Implicit) (Implicit) 
Contract Contract 
Theory Theory 
QQ L 

Efficient Efficient 
Turnover Turnover 
Theory Theory 

Q Q L L 

Employer Employer 
Attitudes Attitudes 

QQ L 
PricePrice of Labour 
Wage e 
Pension n 
Pensionn Availability 
Labourr Aggreement 

--

--
--

+ + 

+ + 
+ + 

-- + 
-- + 
__ -

--

+ + 
+ + 
--

HumanHuman Capital 
Educationn + — 
Training g 
Experiencee + + 
Tenure e 
Adjustmentss of Skills 

-- + 

++ -
EconomicEconomic Circumstances 
Businesss Cycle 
Unemployment t 
Output t 
Tradingg Result 
Capitall  Replacement 
Capitall  Deepening 

++ -
-- + 

EmployerEmployer Characteristics 
Companyy Size 
Fractionn of Elderly 
Demandingg Labour 
Absenteeism m 
Employerr Opinions 

-- + -- + 
+ + 
+ + 
+ + 

+ + 
+ + 
+ + 

WorkerWorker Characteristics 
Eligibilit yy for Early 

Retirementt Benefits 
Yearss until Eligibilit y 
Supervision n 
Functionall  Level 
Healthh Level 

+ + ++ + 
++ + 
-- + 
-- + 
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5.3.22 Labour Separation: Company Data 

Attentionn for involuntary retirement decisions has resulted in the implementation 
off  a CERRA employer survey in 1994. The surveyed heads of household in 1993 
weree asked for the name of their (former) employer as well as for permission to 
intervieww them. A survey was held among 251 companies, corresponding to 1057 
respondentss from the household survey. The employer survey contains questions re-
gardingg company characteristics (age, main activities, market, sector of industry), 
economicc performance (turnover, trading results, investments), composition of the 
workk force (total number of employees, part-timers, educational levels, age compo-
sition),, wage levels, in and outflow of personnel, educational requirements, opinions 
onn performance and optimal experience of elderly workers, availability of retirement 
programmes,, and absenteeism. For each functional level (blue collar low skilled to 
whitee collar high skilled), separate questions were asked about labour conditions 
andd employer opinions on performance. Table 5.2 presents an overview of means, 
standardd deviations and number of available observations for a selected number of 
variables.. Exits represent the number of elderly people (age 50 and older) that left 
thee company during 1993, as a percentage of the number of elderly contract workers 
att the first of January 1994. Quits and layoffs are defined similarly for voluntary 
andd involuntary exits from employment. The layoff risk is defined as the number of 
elderlyy involuntary exits during 1993 as a percentage of the total number of elderly 
exitss during 1993. Definitions of all variables are given in appendix 5.A. 

Thee gross wage level represents labour costs to employers. It is expressed in 
averagee guilders per month for typical functions in which elderly workers are em-
ployed.. Wage costs amount to around 50 percent of firms' budgets on average, but 
thee variation among companies is large. Early retirement schemes are available at 
alll  companies, but some firms have additional early pension schemes, like flexible 
pensionn schemes that have a direct relation between pension levels and retirement 
age,, and pre-early retirement schemes, which allow workers to retire before they 
aree eligible for early retirement benefits. Central labour agreements are available 
att most companies (86 percent), but for 13 percent of all firms it only covers part 
off  the work force. 

Onn average, the work force seems to be equally divided between low, medium 
andd high levels of education. Half of the work force has received some form of 
companyy training. Almost 50 percent of all companies report frequent changes in 
requirementss regarding knowledge and skills. Most of these firms take accompanying 
educationall  measures, but 63 percent also adjusts the composition of the work force. 
Economicc circumstances appear to have been good in 1993: only 9 percent of all 
interviewedd companies hade negative trading results, and only 5 percent expected 
negativee results in 1994. Still, investments are modest. Only 42 percent of all firms 
investt in capital replacement and 25 percent in capital deepening. The number of 
vacanciess is around 6 percent of the work force. 
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Tablee 5.2: Overview of Selected Variables from the CERRA Demand Survey 

Variable e 

Exitt Percentage 
Quitt Percentage 
Layofff  Percentage 

Layofff  Risk 

Mean n 

16.77 % 
13.77 % 

3.11 % 
12.77 % 

Standard d 
Deviation n 

12.44 % 
10.99 % 
4.88 % 
17.44 % 

NumberNumber of 
Observations Observations 

531 1 

531 1 
533 3 

454 4 

Pr icee of Labour 

Grosss Wage Level 
Fract ionn of Wage Costs 
Flexiblee Pension Scheme 
Pre-Ear lyy Ret i rement Scheme 
Labourr Agreement for Some 

Labourr Agreement for Al l 

4512.77 7 
50.33 % 

0.19 9 
0.22 2 
0.13 3 

0.73 3 

1447.88 8 
28.33 % 

0.31 1 
0.35 5 

0.22 2 
0.39 9 

814 4 

848 8 

1020 0 
1020 0 

1043 3 

1043 3 

HumanHuman Capital 

Fract ionn Medium Educat ion 
Fract ionn High Educat ion 
Fract ionn with Training 
Changess in Required Skills 

Frequently y 
Changess in Educat ion 
Changess in Work Force 

31.99 % 
30.11 % 
48.00 % 

0.47 7 
0.91 1 
0.63 3 

21.44 % 
26.33 % 
31.44 % 

0.50 0 
0.16 6 
0.47 7 

900 0 
900 0 
789 9 

665 5 
617 7 
610 0 

EconomicEconomic Circumstances 

Fract ionn of Vacancies 
Negativee Trading Results 

Negativee Expectat ions 

Capi tall  Replacement 
Capi tall  Deepening 

EmployerEmployer Characteristics 

Numberr of Cont ract Workers 

Fract ionn Par t - t ime Workers 
Fract ionn Elderly Workers 

Absenteeism m 
Opinionss for Typical Job 

Product iv i tyy < Wages 
Product iv i tyy > Wages 
Opt imall  Experience 

5 . 7% % 
0.09 9 
0.05 5 

0.42 2 
0.25 5 

1009.46 6 
21.33 % 
20.11 % 
6.11 % 

0.22 2 
0.39 9 
3.80 0 

5 . 4% % 
0.16 6 

0.10 0 

0.49 9 
0.37 7 

1333.80 0 
17.88 % 
10.66 % 
1 .5% % 

0.34 4 
0.48 8 
1.81 1 

1000 0 
1014 4 

874 4 

875 5 
875 5 

1055 5 
656 6 
1018 8 
626 6 

574 4 
558 8 
784 4 
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Althoughh the size of the surveyed companies ranges from 1 to 27,700 contract 
workers,, 95 percent of all firms have less than 2500 employees. On average, 20 
percentt of these employees work part-time, and 20 percent is over 50 years of age. 
Aroundd 22 percent of all employers consider elderly employees in a typically el-
derlyy worker's job to have lower productivity than wages, but almost double that 
percentagee considers them to be more productive than the value of their wages. 
Thiss can not be attributed to elderly workers' labour experience, since the optimal 
experiencee is considered to be only 4 years on average. 

Withh this information from the CERRA employer survey, the influence of labour 
costs,, human capital, economic circumstances and characteristics of the company 
onn labour demand can be tested. Information on the total number of exits, quits 
(workerr initiated exits) and layoffs (firm initiated exits) among elderly employees 
(agedd 50 and older), and the size of the total elderly work force, are used to construct 
exitt rates. These rates, denoted by y,- for firm i, are regressed on a number of relevant 
variables,, which are included in a matrix X{. Since rates lay between 0 and 1, a 
convenientt specification for the regression model is 

ll  + exp(Aj/? + £,•) 

wheree (3 is a vector of unknown parameters, 6i a vector of unknown stochastic 
termss for each company i and <r a constant positive term that is sufficiently small. 
Rewritingg this equation as 

l n ( — ! —— - l ) ^Xtf + ei (5.2) 

enabless estimation by Ordinary Least Squares. The term c is included to allow for 
ratess equal to zero. Rates equal to 1 do not appear in the data. The estimation 
resultss are reported in table 5.3. For each company, the exit, quit and layoff rate 
iss equal to the number of total, voluntary and involuntary elderly exits in 1993, 
dividedd by the firm's elderly work force at January 1st, 1994. The layoff risk is the 
numberr of involuntary elderly exits in 1993, divided by the total number of elderly 
exitss in 1993. 

Thee estimated positive effects of average wage levels, the availability of pre-early 
retirementt schemes, and central labour agreements on the layoff rate correspond to 
thee negative effect of labour costs on labour demand, as predicted by the marginal 
productivityy theory, implicit contract theory and efficiënt turnover theory. An alter
nativee explanation for the positive effect of central labour agreements on the outflow 
off workers is that they generally provide good opportunities to retire, which allow 
employeess to retire without a dramatic loss of income. Since flexible pension schemes 
oftenn replace even more generous early retirement schemes, their availability turns 
outt to have a negative effect on quits. Flexible pension schemes link benefits more 
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Tablee 5.3: Estimation Results for Labour Separation (standard errors in brackets) 

Va.na.ble Va.na.ble 

Cons tan t t 

Exits Exits 

70.385* * 
(26.362) ) 

Quits s 

18.250 0 
(29.002) ) 

Layoffs Layoffs 

128.150* * 
(28.164) ) 

Layoff Layoff 
Risk Risk 

67.628 8 
(42.603) ) 

PricePrice of Labour 

Grosss Wage Level 

Fract ionn of Wage Costs 

Flexiblee Pension Scheme 

Pre-Ear lyy Ret i rement Sch. 

Labourr Agreement for Some 

Labourr Agreement for All 

4.729* * 
(2.254) ) 
2.581 1 

(2.292) ) 
-4.523* * 
(1.480) ) 

1.915 5 
(1.292) ) 

4 .602* * 
(2.496) ) 

7.255* * 
(2.049) ) 

-0.529 9 
(2.433) ) 
2.189 9 

(2.513) ) 
-2.147 7 
(1.636) ) 

-0.451 1 
(1.422) ) 

2.951 1 
(2.758) ) 

3 .851* * 
(2.264) ) 

7.241* * 
(2.410) ) 
1.326 6 

(2.449) ) 
-2.173 3 
(1.583) ) 

2.452* * 
(1.379) ) 

2.452 2 
(2.654) ) 

5.853* * 
(2.161) ) 

-2.299 9 
(3.568) ) 
3.817 7 

(4.054) ) 
-2.963 3 
(2.648) ) 

1.762 2 
(1.879) ) 

-5.714 4 
(4.570) ) 

1.982 2 
(3.909) ) 

HumanHuman Capital 

Fractionn Medium Educat ion 

Fract ionn High Educat ion 

Fractionn with Training 

Changess in Required Skills 

Changess in Educat ion 

Changess in Work Force 

-2.273 3 
(3.212) ) 
-7.983* * 
(2.696) ) 
3 .703* * 

(2.024) ) 

-1.342 2 
(1.141) ) 
-0.445 5 
(1.872) ) 
1.137 7 

(1.353) ) 

1.093 3 
(3.540) ) 

-2.612 2 
(2.980) ) 
1.862 2 

(2.172) ) 
-4.232* * 
(1.254) ) 
1.921 1 

(2.063) ) 
0.108 8 

(1.496) ) 

-2.778 8 
(3.376) ) 

-9.830* * 
(2.856) ) 
0.611 1 

(2.151) ) 
0.835 5 

(1.219) ) 
-0.669 9 
(1.965) ) 
-0.207 7 
(1.412) ) 

4.806 6 
(5.320) ) 

-7.810* * 
(3.870) ) 
-1.171 1 

(3.050) ) 
-3.940* * 
(1.829) ) 

3.534 4 
(4.088) ) 
0.207 7 

(2.491) ) 

EconomicEconomic Circumstances 

Fractionn of Vacancies 

Negativee Trading Results 

Negativee Expecta t ions 

Capi ta ll Replacement 

Capi ta ll Deepening 

7.446 6 
(10.358) ) 
-0.988 8 
(1.791) ) 
-8.221* * 

(2.618) ) 

-2.692 2 
(1.955) ) 
4.681* * 

(1.373) ) 

9.465 5 
(11.428) ) 

-2.612 2 
(1.980) ) 
-7.322* * 
(2.657) ) 

2.655 5 
(2.162) ) 
2.466 6 

(1.510) ) 

6.245 5 
(10.967) ) 

2.511 1 
(1.897) ) 
-7.535* * 

(2.680) ) 

-1.452 2 
(2.000) ) 
-0.457 7 

(1.459) ) 

25.708 8 
(18.980) ) 

3.509 9 
(2.656) ) 
-5.824 4 

(3.988) ) 
4.228 8 

(3.551) ) 
1.426 6 

(2.341) ) 

*:: significant at the 5 percent level; * :: significant at the 10 percent level 

http://Va.na.ble
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directlyy to pension contributions. The estimation results therefore support a hy
pothesiss of rational choice behaviour with regard to financial incentives. 

Thee estimated effects of education are in accordance with the marginal pro
ductivityy theory and efficient turnover theory. More educated workers retire later 
andd have significant lower layoff probabilities. The productivity of more educated 
peoplee is valued higher and results in better labour opportunities (higher labour 
demand).. It is surprising that training shows a slight positive effect on the number 
off employees that leave the company. Training however be an indication for the 
needd to adjust the productivity level of employees. The estimated negative effect 
off frequent changes in required knowledge and skills on layoffs is in line with the 
humann capital theory. Frequent changes make investments in human capital more 
valuablee to the firm, but less firm specific. However, the results also show a lower 
quitt rate, which is difficult to explain within the human capital theory. 

Thee estimated influence of economic circumstances confirms findings by Henkens 
(1998)) that these circumstances are hardly relevant for the number of quits and lay
offs.. The positive effect of company size on the layoff rate and layoff risk, indicated 
byy the number of contract workers, show the influence of labour market power and 
difficultiess in monitoring individual workers in larger companies, as suggested by the 
implicitt contract and efficient turnover theories. But quit rates at larger companies 
alsoo turn out to be higher, contrary to both labour demand theories. It could be 
explainedd by the availability of more and better retirement opportunities at larger 
companies.. A remarkable result is that a larger fraction of part-time workers cor
respondss to higher quit rates. Part-time jobs may have shorter durations or may 
increasee the valuation of leisure time. In the latter case, part-time work would not 
bee a solution for low elderly labour participation. The estimated positive effect of 
thee relative size of the group of elderly workers convincingly shows that companies 
preferr to keep the number of elderly workers limited. Reasons for this could be 
relativee costs, the need for flexibility, the availability of promotion opportunities for 
youngerr workers, worker attitudes, or pure age discrimination. Compared to non-
financiall services, more quits are found in agriculture and fishing, heavy and light 
industries,, construction, and the financial service sector. Fewer layoffs are found at 
utilityy companies. 

Higherr absenteeism does not lead to higher but to significant lower quit and layoff 
rates.. Lower layoffs could result from a shortage in labour due to absenteeism, and 
absenteeismm could be interpreted as paid leisure time, which reduces the worker's 
needd for retirement. The estimated relation between employer opinions and exits is 
alsoo contrary to expectations. Instead of higher layoffs when employers find produc
tivityy lower than wages, elderly employees have significantly higher quit rates. And 
insteadd of lower layoffs when employers consider productivity higher than wages, 
elderlyy workers have significantly lower quit rates. The opinion that productivity 
fallss short to wages could be an indication of increased work pressure and may lead 
too a wider availability of retirement schemes. Both result in more voluntary retire-
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ments.. These results could also indicate that employers influence workers by social 
andd moral pressure, such that they adjust their retirement decisions accordingly. 

Tablee 5.3 continued 

Variable Variable 
EmployerEmployer Characteristics 

Numberr of Cont rac t Workers 

Fractionn Par t - t ime Workers 

Fractionn Elderly Workers 

Sectorr Type 

Agriculturee and Fishing 

Heavyy Industr ies 

Lightt Industr ies 

Utilityy Companies 

Const ruc t ion n 

Cater ing g 

Transpor t t 

Financiall Services 

Absenteeism m 

Opinionss for Typical Job 
Product iv i tyy < Wages 

Product iv i tyy > Wages 

Opt imall Experience 

Exits Exits 

1.723* * 
(0.535) ) 
12.888* * 
(3.824) ) 
12.965* * 
(6.088) ) 

11.224* * 
(4.390) ) 

10.086* * 
(2.788) ) 

8.312* * 
(2.396) ) 

2.218 8 
(5.306) ) 
6.416* * 

(2.902) ) 
1.196 6 

(2.503) ) 
6.199* * 

(2.910) ) 
5.833* * 

(2.314) ) 

-1.304* * 
(0.376) ) 

3.175* * 
(1.518) ) 
-3.634* * 

(1.364) ) 
-1.806 6 
(2.892) ) 

Quits s 

2.330* * 
(0.589) ) 

15.110* * 
(4.229) ) 
4.835 5 

(6.725) ) 

10.510* * 

(4.842) ) 
7.635* * 

(3.002) ) 

5.662* * 
(2.579) ) 

2.020 0 

(5.865) ) 
6.393* * 

(3.158) ) 

-1.457 7 
(2.745) ) 
4.694 4 

(3.215) ) 
6.259* * 

(2.519) ) 
-0.802* * 

(0.413) ) 

3.085* * 
(1.663) ) 
-4.602* * 
(1.508) ) 
0.761 1 

(3.194) ) 

Layoffs s 

1.512* * 
(0.561) ) 

-1.039 9 
(4.027) ) 
31.676* * 
(6.409) ) 

-4.422 2 
(4.612) ) 
1.706 6 

(2.858) ) 
-0.430 0 
(2.483) ) 
-9 .750* * 

(5.657) ) 
1.019 9 

(3.071) ) 

-1.720 0 
(2.624) ) 
-3.612 2 

(3.064) ) 
-3.793 3 
(2.442) ) 

-0.992* * 
(0.396) ) 

2.581 1 
(1.594) ) 

1.911 1 
(1.445) ) 
-0.161 1 
(3.092) ) 

Layoff f 
Risk Risk 

3.032* * 
(0.811) ) 

8.808 8 
(7.678) ) 

39.874* * 
(9.457) ) 

- 9 . 1 61* * 
(5.553) ) 
-3.014 4 
(4.352) ) 

-6 .712* * 
(3.569) ) 

-14.679* * 

(6.968) ) 
2.134 4 

(4.193) ) 

-11.352* * 
(4.917) ) 
-7.159 9 
(4.640) ) 

-3.346 6 
(3.885) ) 

-1 .029* * 
(0.577) ) 

2.427 7 
(2.443) ) 
3.836 6 

(2.627) ) 

6.665 5 
(4.439) ) 

*:: significant at the 5 percent level; * : significant at the 10 percent level 
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Finally,, table 5.3 presents estimated effects of several measures to keep elderly 
workerss employed. To reduce quit rates, only the provision of more breaks and aid 
withh activities turn out to be effective measures, while the possibility for part-time 
work,, the installation of special equipment, a switch in functions, and schooling or 
trainingg have negative effects. To reduce layoff rates and layoff risks, only the adap
tationn of working times, and the provision of more breaks and extra vacation days 
aree effective measures. The installation of special equipment for elderly employees 
andd a switch in function appear to be expensive measures, as more people are laid 
offf in these cases. 

Tablee 5.3 continued 

Variable e 

Measuress to Keep Elderly 
Adap ta t ionn of Times 

Pa r t - t imee Work 

Elderlyy Care 

Speciall Equipment 

Moree Breaks 

Aidd with Activit ies 

Ex t r aa Vacation Days 

Lowerr Demands 

Switchh in Function 

Schoolingg or Training 

NumberNumber of observations 

AdjustedAdjusted R2 

Exits Exits 

-1.729 9 
(1.386)) ( 

0.235 5 
(1.380)) { 
-0.148 8 

(1.407) ) 
4.063* * 

(1.354) ) 

-3.778* * 
(1.461) ) 
-3.106* * 

(1.395) ) 
0.398 8 

(1.646) ) 

1.066 6 
(1.232) ) 

5.918* * 
(1.365) ) 
1.482 2 

(1.162) ) 

237 7 

0.570 0 

Quits Quits 

2.026 6 
1.521)) ( 

2 .629 # # 

1.523)) ( 
0.332 2 

1.550)) ( 
3.302* * 
1.494)) ( 

•3.253* * 

1.611)) ( 
-3.219* * 

; i .522) ) 
-1.657 7 

(1.811) ) 
1.316 6 

(1.355) ) 
3.526* * 

[1.508) ) 
3.036* * 

(1.276) ) 

238 8 
0.541 1 

Layoffs s 

3.059* * 
1.477) ) 

1.706 6 
1.466) ) 

1.104 4 

1.486) ) 
5.307* * 
1.434) ) 

3.822* * 
1.558) ) 
0.622 2 
1.471) ) 

•2.512 2 
1.687) ) 

0.369 9 

1.310) ) 

2.449* * 
1.459) ) 

-1.027 7 
(1.227) ) 

239 9 
0.410 0 

Layoff f 
Risk Risk 

-5.026 6 
(3.470) ) 

-1.819 9 
(2.362) ) 
1.609 9 

(2.361) ) 
7.937* * 

(2.000) ) 

-4 .825* * 

(2.486) ) 
1.691 1 

(2.026) ) 
-10.197* * 

(2.635) ) 
-1.339 9 

(1.801) ) 
-0.218 8 
(2.216) ) 

-2.253 3 
(2.144) ) 

192 2 

0.431 1 

*:: significant at the 5 percent level; * ;; significant at the 10 percent level 

Evenn though the number of observations for the estimations is low, the results 
providee clear evidence for the determinants of quit and layoff rates, which are in line 
withh general labour demand theories. Evidence for the significance of these results 
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iss provided by the measures of fit, which show that 41 to 57 percent of the exit, quit 
andd layoff rates can be explained by the included variables. Still, the impression 
remainss that much of the mechanism of labour demand evolves around social and 
morall interaction between employers and individual employees. Therefore, a link is 
establishedd between company data and information on individual employees in the 
CERRAA d a t a . 

5.3.33 Layoffs: Linked Worker and Company Da t a 

Thee estimation results for elderly exits at the company level give a rough indica
tionn of the determinants of quits and layoffs. However, retirement also depends on 
individuall preferences and choice behaviour. Therefore, in the present section, com
panyy data is linked to individual data to see how this combination affects individual 
retirementt decisions. Information from 251 companies in the CERRA employer sur
veyy can be linked to individuals in the CERRA household survey, resulting in 1947 
validd cases. For privacy reasons, no questions about individual employees have been 
askedd in the employer survey. Instead, the survey contains questions about a typical 
functionfunction of elderly employees and about several functional levels at the company. 
Thiss way, company level information for individual employees can be approximated 
byy information about typical functions or functional levels. 

Informationn from the CERRA employer survey and the CERRA household survey 
havee been combined to estimate the effect of worker and company characteristics 
onn the individual probability of a layoff. This probability compares the event of a 
layoff,, denoted by S = 1, with the event of a quit or continued employment, denoted 
byy S = 0, by means of the Logit specification2 

,, = ns=i) = , : x p ( ^ ' (5.3) 
11 + exp (Z'b) 

wheree 6 is a vector of parameters that express the effects of the worker and employer 
characteristicss Z. Information on whether individuals are restricted by labour de
mandd aspects is taken from a question in the CERRA household survey regarding the 
mostt important reason for retirement. Table 5.4 gives an overview of all reported 
reasonss for retirement as indicated by individual respondents, and whether they 
identifyy respondents as having quitted or being laid off. For involuntary retirement, 
twoo separate indicators are applied. Under the general indicator, 13.5 percent of all 
respondentss have been laid off. Under the strict indicator this is 5.8 percent. Table 
5.55 shows the corresponding estimation results. 

Higherr wages lead to less layoffs, which is opposite to all theoretical consider
ationss above. However, if wage is an indication of human capital or productivity, 
thee results are in line with the marginal productivity theory, human capital theory 

2Seee appendix 5.C for a derivation of the Logit model. 
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Tablee 5.4: Most Important Reasons for Retirement 

GeneralGeneral General Strict 
QuitsQuits Layoffs Layoffs 

Dismissall after completion of activities 
Collectivee dismissal after reorganisation 
Consideredd unfit by employer for reasons of health 
Consideredd unfit by employer because of age 
Moree or less forced to quit by employer 
Opportunityy to improve position 
Healthh reasons 
Workk load too high 
Threatt of dismissal 
Atmospheree at work place 
Wantt of change in activities 
Healthh situation of family member 
Changee in family situation 
Wantedd less working hours 
Wantedd more working hours 
Inconvenientt working hours 
Wantedd to be less active 
Declaredd unfit or disabled by health authority 
Availabilityy of early retirement benefits 

V V 
V V 

V V 
V V 
V V 
V V 
V V 

V V 
7 7 
V V 

V V 
V V 
V V 
V V 
V V 

V V 

V V 
V V 
V V 
V V 
V V 

andd efficient turnover theory. The negative effects of early retirement and pen
sionn schemes show tha t their presence make involuntary exits redundant for ending 
labourr contracts. Only small effects on layoffs are found for the included human 
capitall indicators, except for tenure, but its positive effect on layoffs is difficult to 
explain.. Longer tenures may indicate low labour mobility and unfavourable labour 
markett opportuni t ies , which could make involuntary exits necessary to end labour 
relations.. Changes in skills have no significant effect on layoffs, but the estimated 
signn agrees with the human capital theory. 

Theree are a number of company characteristics tha t have a significant effect 
onn the general layoff probability. Physical exertion leads to less involuntary exits, 
whilee stress leads to more. Stated differently, physical tenuous work already leads 
too a relatively high number of voluntary exits, while people who experience stress 
generallyy prefer not to quit. When input is measurable, the layoff probability is 
lower.. From this it may be concluded that elderly people have good work ethics 
andd do not shirk. But from the positive effect of measurable output , it must then 
alsoo be concluded t ha t elderly people are (perceived as) relatively unproductive. 

Employerr opinions do not seem to influence individual layoffs. The only signif-
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icantt effect has a counterintuitive sign. If leadership is impor tant , than it would 
bee expected tha t elderly people have a lower instead of a higher chance to be laid 
off.. The positive effect suggests tha t elderly employees are an obstacle for younger 
employeess in their promotion ambitions. Explanatory power is almost absent for 
employerr measures to keep elderly workers, but two significant effects have to be 
noticed.. Employers who allow part- t ime work lay off more workers. As concluded 
before,, par t - t ime work does not appear to be a gradual pa th towards retirement. 
Itt rather seems to be a facility tha t employers want to reserve for younger workers. 
Andd the provision of special facilities for elderly employees has a negative effect 
onn the number of layoffs, suggesting that these measures are an indication for the 
valuationn of elderly workers by employers. 

Tablee 5.5: Est imation Results for Individual Layoff Probabilities 

Variaa bie 
GeneralGeneral Indicator 

estimateestimate error 
StrictStrict Indicator 

estimateestimate errc 

Constant t 0.940 0 8.267 7 29.540 0 

PricePrice of Labour 

16.042 2 

Wagee Income 
Earlyy Ret i rement Scheme 

Flexiblee Pension Scheme 
Pre-Ear lyy Ret i rement Scheme 

-2.201* * 
-1.448 8 

-0.825 5 
-1.952* * 

0.536 6 
1.535 5 
0.740 0 

0.809 9 

-4.488* * 
-1.698 8 
-2.520* * 
-2.238* * 

2.270 0 

1.337 7 
0.941 1 
0.969 9 

HumanHuman Capital 

Educat ion n 
Medium m 

High h 
Training g 
Experience e 

Tenure e 
Changess in Required Skills s 

EmployerEmployer Characteristics 

Companyy Size 
Medium m 

Large e 
Publicc Sector 
Workingg Condit ions 

Stress s 
Physicall Exert ion 

Inpu tt Measurable 
O u t p u tt Measurable 
Forcedd Work Pace 

-1.026 6 

1.573* * 

-0.146 6 
0.062 2 
0.497* * 

-0.928 8 

-1.778 8 
-1.672 2 
-0.003 3 

1.357* * 
-2.496* * 
-1.994* * 
2.468* * 
0.134 4 

0.796 6 

0.875 5 
1.358 8 
0.286 6 

0.160 0 
0.744 4 

1.668 8 
1.563 3 
0.707 7 

0.816 6 
1.003 3 
0.890 0 

1.053 3 
0.753 3 

-2 .075* * 

0.131 1 
1.059 9 
0.154 4 

-0.031 1 

-1.271 1 

-1.055 5 
-1.412 2 
2.686* * 

0.331 1 
-0.699 9 
-0.751 1 
2.923* * 

-1.252 2 

1.063 3 

1.088 8 
2.186 6 

0.380 0 
0.220 0 
0.965 5 

2.599 9 
2.261 1 
1.152 2 

1.167 7 
1.343 3 
0.971 1 
1.302 2 
0.960 0 

*:: significant at the 5 percent level; * :: significant at the 10 percent level 
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Controllingg for worker characteristics results in a number of plausible outcomes. 

Thee decreasing probability of layoffs by functional level reflects the effect of human 

capitall on labour demand. Early retirement eligibility has a strong positive effect 

onn layoffs, indicating tha t employers want to end labour contracts as soon as it is 

sociallyy acceptable to do so. And bad health conditions are significant reasons for 

employerss to lay off workers as well. 

Tablee 5.5 continued 

Va.ria.ble Va.ria.ble 
GeneralGeneral Indicator 

estimatee error 

StrictStrict Indicator 
estimateestimate error 

EmployerEmployer Opinions 
Elderlyy More 111 
Adjus tmentss for Elderly 
Elderlyy Less Good 
Leadershipp Impo r t an t 

Experiencee Impor t an t 
Difficultt to Fill Vacancies 

Measuress to Keep Elderly 

Adjus tmentt of Working T imes 

Alloww for Pa r t - t ime Work 
Elderlyy Care 
Speciall Elderly Facilities 

Moree Breaks 
Aidd with Work 
Ex t r aa Vacation Days 
Lowerr Product iv i ty Demands 

Changee of Function 
Educat ionn or Training 

WorkerWorker Characteristics 

Age e 
Female e 
Occupat ionall Level 

Whi tee Collar High 

Whi tee Collar Low 
Bluee Collar High 

Earlyy Ret i rement Eligibility 
Yearss until Eligibility 

Badd Health Condi t ion 

-0.523 3 
0.585 5 

0.024 4 
2.848* * 

-0.255 5 
-0.709 9 

0.451 1 

1.892* * 
-0.345 5 
-2.750* * 

1.067 7 
0.367 7 

-0.314 4 

-0.839 9 
-0.714 4 
0.738 8 

2.387* * 
-1.730 0 

-2.873* * 
-1.841 1 

-0.180 0 
1.826* * 

0.654 4 
0.831* * 

0.820 0 
0.975 5 

0.893 3 
0.879 9 

0.740 0 

0.817 7 

0.846 6 

0.978 8 

0.766 6 
0.977 7 

0.895 5 

0.794 4 
0.946 6 
0.829 9 

0.930 0 
0.805 5 

1.331 1 

1.282 2 

1.177 7 

1.148 8 
1.133 3 
0.932 2 
0.855 5 

0.276 6 

0.038 8 

-3 .314* * 

0.312 2 
-1.183 3 

4.824* * 
0.937 7 

0.642* * 

1.502 2 

1.949 9 

1.379 9 
1.529 9 

1.364 4 
1.024 4 
0.313 3 

Numberr of observations 

Pseudoo R2 

372 2 
0.596 6 

372 2 
0.598 8 

*:: significant at the 5 percent level; * : significant at the 10 percent level 

http://Va.ria.ble
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Theree are only a small number of differences between the estimated effects of the 
generall and the strict layoff indicator. The strict indicator has stronger negative 
wagee and flexible pension scheme effects, no effect from tenure, a positive effect 
fromm working in the public sector, and no effects from physical exertion and stress. 
Sincee the difference between the two indicators is a group of people who are more or 
lesss forced to retire but still had a choice to do so, the differences reflect retirement 
behaviourr by people with these characteristics. 

Evenn though layoffs in both equations are for almost 60 percent explained by 
thee included variables, most variables from the CERRA employer survey do not sig
nificantlyy affect these probabilities. The main determinants are wage levels, health 
conditionss and eligibility for retirement benefits, which can be obtained from the 
householdd survey. Since the number of valid observations is reduced considerably 
byy linking both surveys, the analysis of retirement behaviour and the distinction 
betweenn quits and layoffs is henceforth based on data from the CERRA household 
surveyy alone. 

5.44 A Single Transitio n Ret irement Model 

Inn this section, a model is developed and estimated to explain individual retirement 
decisions.. The theoretical starting point is the choice between consumption and 
leisuree that takes place over the life cycle as presented in chapter 2. First, a dynamic 
programmingg solution is presented for the life cycle retirement problem. Next, 
dataa to estimate the model are presented. Empirical aspects that may influence 
retirementt decisions are discussed in the empirical specification of the model. The 
sectionn ends with estimation results. 

5.4.11 The Dynamic Programming Framework 

InIn chapter 2, retirement was presented as the result of a decision process that takes 
placee over a sequence of discrete time periods. In each period, workers choose 
whetherr to retire or to continue employment. The decision to stop or to continue 
employmentt depends on preferences for current and future wages, pensions and 
benefits,, versus leisure. Since workers may face several distinct retirement pro
grammes,, which differ in income level and accessibility, retirement can be seen as a 
choicee for the optimal exit date and route. Choices are optimal if the combination 
off income and leisure generates maximum utility. Choice specific utility values may 
dependd on past choices, and current choices may restrict the availability of future 
opportunities.. For example, workers who expect to become eligible for an attrac
tivee retirement programme in the future may postpone retirement. The influence of 
futuree retirement opportunities on current decisions can be captured by including 
futuree utility values and institutional restrictions in the model specification. These 
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considerationss led in chapter 2 to equation (2.15), in which labour supply and re
tirementt decisions were formulated as the solution to the following optimisation 
problem: : 

oo o 

m a x E [ ^ ( ll + p ) - ^ S , £ tf*(y,*,L{)d; \Qt]  (5.4) 
dd'' s=t k£Ds 

wheree the utility value £/*(•) depends on the valuation of income Yk and leisure 
LLkk for choice alternative k in period s. D$ reflects the choice set that results 
fromm labour market restrictions and eligibility rules of Social Insurance and early 
retirementt schemes, and may therefore differ between periods. Actual choices are 
basedd on all relevant and available information at the beginning of each decision 
periodd t, captured by ftt. The extend to which future income and leisure is valued 
relativee to current income and leisure is expressed by the factor of time preference 
p.p. Using mortality rates by age, the survival probability in period s conditional on 
survivall up to period s is given by TJ$ . Actual decisions are denoted by the sequence 
off control variables 

LL f 1 if alternative k is chosen in period s , , . ^ 
** [̂  0 otherwise 

forr work and non-work states k. In each period, choices are mutually exclusive or 

££ dk = 1, Vs (5.6) 
k£D, k£D, 

meaningg that only one of the alternatives can be chosen from the choice set Ds in 
eachh year. Maximisation of equation (5.4) is accomplished by the optimal choice of 
ddkk.. The sequence of control variables is the solution to a multidimensional problem 
characterisedd by irreversible actions. A convenient tool for reducing the dimension 
off this optimahsation problem is given by Bellman (1957), who developed a recursive 
solutionn that consists of a sequence of two period problems, which is known as the 
dynamicdynamic programming method. By this method, the retirement problem at period 
tt can be expressed as a function of the optimal retirement decision at period t + 1. 
Startingg with an optimal solution for the final period T, solutions for all previous 
periodss t < T can be obtained by recursive optimahsation. 

Somee notational simplifications need to be made before presenting this method 
moree formally. The time discount rate is denned by A = (1 + p)~l and utility 
valuess for each period s are written as U, = Uk(Ys

k,Lk
s). The objective function in 

equationn (5.4) can then be written as the so called vaiue function Vt at time t: 

oo o 

VVtt - max E [  £ As"(
 Vt £ Uk dk

s\Qt]  = max £ Vf dk (5.7) 
d '' s=t k€D, di k£Dt 
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withh tho dynamic programming equation 

VVtt
kk = Uf + Xr)tE[Vt+l \d

k = l]  (5.8) 

VVkk expresses the value of alternative k in period f as a function of the expected 
valuee of making the optimal choice in period t + 1, given the choice of alternative k 
inn period t. The derivation of the dynamic programming equation is presented in 
appendixx 5.B. For the final period T, the value function is given by 

VTVT = max ^2 UTdT 
ddTT k€DT 

Givenn a solution for dT and VT, the retirement problem of period T — 1 can be 
solvedd by maximalisation of the value function 

VVTT-i-i  = max V (UT_X + \nT-iE[VT\dT_l = l ] ) 4 - i 
ddkk *~^ 
r - ii keDT-i 

Thiss recursive optimization process is continued until period t, producing a sequence 
off controls (dT,..., dk) that indicate the decision to work or retire for each and every 
periodd s € {t,...,T}. The empirical implementation of the dynamic programming 
frameworkk requires specification of the utility function Uk(-), determination of the 
choicee set Dt for each period t, and determination of all available information at t, 
summarisedd by Qt. Most of this information is obtained directly from the CERRA 
surveyy and is discussed below. 

5 .4 .22 D a t a 

Thee dynamic programming framework provides a very appealing method to deal 
withh economic decision making. It however requires sufficient information on cur
rentt and future individual choice sets, including eligibility conditions, wage devel
opments,, benefit and pension levels, and all other characteristics of individuals that 
mayy affect the choice between work and retirement at present and in the future. 
Thiss chapter focuses on one single transition in the labour market. With a model 
thatt depends on age, data is needed for two subsequent age levels to identify whether 
workersworkers retire or not. Therefore, data is used of individuals in the 1993 wave of the 
CERRAA survey, who were employed in 1992. This information is available from ret
rospectivee questions that reproduce detailed labour market histories back to 1991. 
AA selection is made of individuals who were between 41 and 64 years of age in 1993, 
andd who were either employed, early retired, disabled or unemployed. Age 41 is 
thee youngest age in the 1993 survey and age 64 is the final age at which retirement 
decisionss are made, due to the mandatory retirement age of 65. Observations with 
extremee or inconsistent wage values or labour histories are deleted from the sample. 
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Ass a result, the sample for estimation consists of 2418 observations for which a 
completee set of explanatory variables is available. Table 5.6 shows the distribution 
off observations over employment and retirement programmes. 

Tablee 5.6: Number of Observations Used for Estimation 

19931993 Status 

Employed Employed 
EarlyEarly Retired 

Disabled Disabled 
Unemployed Unemployed 

Total Total 

AllAll  Observations 

## % 
21222 87.8 

2022 8.4 
233 1.0 
711 2.9 

24188 100.0 

Q Q 
# # 

139 9 
20 0 

18 8 
177 7 

nits nits 

% % 

78.5 5 
11.3 3 

10.2 2 

100.0 0 

Layoffs Layoffs 

# # 

63 3 

3 3 
53 3 

119 9 

% % 

52.9 9 

2.5 5 
44.5 5 

100.0 0 

Workerss in the sample are people who are employed in 1993, early retirees are 
peoplee who receive private or employer provided early retirement benefits, and dis
abledd individuals are people who receive disability benefits. All other individuals are 
consideredd unemployed, regardless of participation in the labour market (searching 
forr a job or not). The distinction between "quits" and "layoffs" is made to correct 
forr retirement decisions that are not made voluntarily. When modelling the indi
viduall choice between employment and retirement, it must be taken into account 
thatt some of the observed retirements would not have been realised if no labour 
markett restrictions would have been present. As discussed in section 5.3, quits are 
initiatedd by workers and layoffs by employers. Information on whether individuals 
aree restricted by labour demand aspects is taken from a question in the CERRA 
surveyy regarding the most important reason for retirement. Table 5.4 in section 
5.33 provided an overview of these reasons as reported by individual respondents, 
andd whether they identify respondents as having quitted or being laid off. In the 
dynamicc programming analysis of retirement decisions, only the general definition 
off layoffs is used. 

AA dynamic model for a life cycle decision process requires explanatory variables 
thatt describe individual circumstances at all (future) stages in life. Since future 
circumstancess are not known, assumptions must be made regarding their values. 
Forr wages, benefits and pensions, individual life cycle profiles were constructed in 
chapterr 4, based on observed wages and (labour) characteristics. These profiles are 
usedd in a dynamic way: income levels depend on retirement decisions, both with 
regardd to exit route and age. Other explanatory factors for retirement are based 
onn their value in 1993. Some variables are constant, for example education, gender 
andd cohort, or vary in a deterministic way, such as age, labour market experience 
andd tenure. Most explanatory variables are time dependent in a stochastic manner. 
Healthh for example is rather unpredictable, although an attempt will be made in 
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chapterr 6 to capture its dynamics by estimating health profiles. In the present 
chapter,, health is assumed to be constant and equal to its value in 1993. The 
mainn argument for this procedure is that not a more reliable indication for future 
healthh conditions exists than the current health condition. Working conditions and 
sectorr type are also assumed to be constant, since only a few job changes take place 
att the ages under consideration (see chapter 3). For the remaining explanatory 
variables,, information from the 1995 wave of the CERRA survey is used to predict 
futuree values. Examples are the labour market status of the partner, company size, 
thee distinction between the private and public sector, and the level of supervision. 
Again,, all unknown future values are assumed to be equal to the last known value, 
underr the assumption that not a more reliable predictor for the future exists than the 
mostt recent situation. Finally, variables for the determination of pensions, benefits 
andd time dependent eligibility for retirement programmes are based on imputed age, 
tenuree and labour market experience profiles. Definitions of all relevant variables 
aree given in appendix 5.A. 

5.4.33 Empirical Specification 

Retirementt is expressed as the choice for the optimal age to stop working. Conse
quently,, the dynamic programming model is specified in terms of retirement ages. 
Thiss means that every period t is interpreted as age t with length one. It is assumed 
thatt choices are made once every year at the birthday of individuals. Apart from 
thee retirement age, four major choice alternatives or states, denoted by k, can be 
distinguishedd as3 

kk = W : employment 
kk = ER : early retirement 
kk — DI disability 
kk — UE : unemployment 

Thee availability of alternatives is restricted by three major institutional constraints. 
First,, labour market opportunities for elderly individuals are limited. In chapter 3 
itt was shown that once retired, the probability of re-entrance into employment is 
almostt zero for elderly people in the Netherlands. It is therefore assumed that all 
retirementt alternatives are absorbing states, which is formally expressed by 

ddkk
tt = 1 = • rff+1 = 1, k € {ER, DI, UE} 

Absorbingg retirement states reduce the retirement problem to an optimal stopping 
process,process, where workers choose the optimal moment for permanent retirement. The 

3Forr the empirical analysis, a fifth alternative is added identical to unemployment, but with 
ann income level equal to zero. This way, estimated preferences for income are based on relative 
differencess and absolute levels. 
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assumptionn that retired individuals no longer have any alternatives to choose from, 
considerablyy reduces the dimension of the intertemporal decision problem. This 
makess estimation of the model much more tractable. 

Thee second institutional restriction that affects the retirement choice is imposed 
byy eligibility constraints. For early retirement programmes, there are vesting rules 
basedd on age and tenure. Eligibility is incorporated in the model by the construc
tionn of individual and age specific choice sets Dt. These choice sets are based on 
informationn about exact eligibility requirements. It is assumed that individuals re
mainn eligible once these requirements are met. Although participation in disability 
programmess is formally restricted by health limitations, no such restrictions are 
imposedd in the model. The information available in the 1993 CERRA survey does 
nott allow the inclusion of eligibility rules or the estimation of inflow probabilities. 
Thee absence of health restrictions for entry into disability programmes in the model 
doess not seem unreasonable, given the easy access to disability benefit programmes 
inn the past (see chapter 4 and Aarts and de Jong, 1990). In case of unemployment, 
benefitt programmes are generally accessible, except to individuals who have been 
employedd less than 52 days in the 5 years prior to retirement. It is assumed that 
thiss restriction does not occur for workers in the sample. 

Finally,, choices are restricted because involuntary retirement can be forced upon 
workerss by employers. The choice set Dt must then be adjusted to exclude work as 
ann alternative, but it is assumed that all retirement programmes remain available 
ass long as individuals meet the eligibility conditions. Involuntary separation rates 
aree assumed to be determined outside the labour supply process and hence are 
exogenouss to the retirement decision. This does not mean that workers do not take 
accountt of the risk of being laid off in evaluating their employment opportunities. 
Thee model incorporates involuntary separation rates by means of adjusted expected 
valuee functions (see below). Involuntary retirement is indicated by 

„„ _ ƒ 1 if retirement is involuntary at age t , •, 
11 | 0 otherwise 

andd is made dependent on observed characteristics of workers and employers, repre
sentedd by a vector Zt, as well as on unobserved characteristics, denoted by jj,t. The 
sourcee of this unobserved heterogeneity is unknown, both to the individual worker 
andd to the researcher, but it is assumed that its value is stochastic and generated by 
ann Extreme Value (Type I) distribution. The probability of involuntary retirement 
orr layoff risk at age t is therefore represented by the Logit probability4 

„„ = P(s, = 1|0,)=, 7 ( ^ M (5.10) 
11 + exp \Z\b) 

wheree 6 is a vector of behavioural parameters that express the effects of the worker 
andd employer characteristics in Zt. 

*Seee appendix 5.C for a derivation of the Logit model. 
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Thee distinction between observed and unobserved determinants is also made 
forr the utility levels that determine the value functions of retirement. Income and 
leisuree values are not completely certain. It is assumed that utility can be separated 
additivelyy into a deterministic and a stochastic part as 

UUkk = V\ + ek (5.11) 

Assumptionss regarding the nature of the unobserved values of ek determine the 
structuree of the statistical retirement model. For instance, if it is assumed that 
workerss have perfect foresight about future retirement opportunities, and ef is only 
usedused to account for optimisation errors or utility specific shocks that are known to 
thee worker but not to the researcher, then the model boils down to a single opti
misationn problem at age t. An example of such a model can be found in Fields 
andd Mitchell (1984a). The perfect foresight assumption may however be too strong, 
eitherr because of uncertainty concerning income, health or other personal character
istics,, or because more information about the institutional situation (i.e. retirement 
opportunitiess and constraints) becomes available as time evolves. In order to take 
accountt of this, it is important to be precise about sources of uncertainty in the 
decisionn process. In the present study, it is assumed that future retirement oppor
tunitiess are perfectly foreseen, but that income levels and preferences for leisure 
aree not completely certain. In particular, it is assumed that workers are uncertain 
aboutt future drawings of ek but not about current values, while researchers have 
noo information on both future and current values of e\. A convenient specification 
iss that the unknown utility values ek assume an independent but identical Extreme 
Valuee (Type I) distribution. These assumptions produce a model that is similar 
too the dynamic programming optimal stopping model of Daula and Moffitt (1995), 
withh closed form solutions for choice probabilities and expectations of maximum 
futuree utility. These solutions are derived in appendix 5.C. 

Givenn these specifications, the two period expected value functions for retirement 
alternativess k G {ER, Dl, UE} are given by 

VfVf = Vk
t + \Vt E[ max £ Vf+1 d{+1 | rff = 1 ] + ek 

== Ük
t + Aifc(7 + F j + 1 ) + ek (5.12) 

wheree 7 is Euler's constant and Vt
k
+1 = Vt+l 4- ek

+1. If workers choose to remain 
employed,, their decision process involves future evaluations of work and retirement 
opportunities,, which can be interrupted by an involuntary separation from employ
ment.. The value function for work is therefore more complicated, since it has to 
accountt for more future alternatives and is allowed to depend on the risk of being 
laidd off through the expected value of voluntary and involuntary future retirement. 
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Usingg the closed form solution of the expectation of maximum future utility, as 
givenn in appendix 5.C, the age t specific value functions for work can be written as 

VVtt
ww =U™ + XntE[max £ V>+14+1 \ d? = l,St] 

== Z7t
W + XritP{St=0\Qt)E[uiBX Yl Vt

j
+ld.{+1\d? = l,St = 0] 

++ XrjtP(St = l\Qt)E[max V ) V?+1 4+1 \ d? = 1, 5, = 1 ] + ef 

== V™ + XVt(l-Tt)(y+\u( £ exp (F ; + 1 ) ) ) 
j€Dj€Dii + i 

++ XVt nt ( 7 + ln( £ e x p ( v { + 1 ) ) ) + e f (5.13) 
;€{£><+l\{w}} } 

££ —& , 
Itt is clear from equations (5.12) and (5.13) that known values of Vt+1, Ut and zt 

j .. jt 

willl solve the two period optimisation problem, producing values for Vt. Since Ut 

iss expressed in observables, only the unknown values of e\ prevent the problem to 
havee a deterministic solution. The only information about e\ is the assumption 
thatt it takes on stochastic values from the Extreme Value (Type I) distribution. 
Therefore,, the model can only produce probabilistic choices, which are derived in 
appendixx 5.C as 

P(d** = i | n t ) =
 e * p ( ^ ) _ , (5.i4) 

Thee dynamic programming retirement model thus reduces to a standard Logit model 
withh the dynamic value functions (5.12) and (5.13) as its arguments. 

—k k 

Finally,, the deterministic part of the utility value Ut needs to be further spec
ified.. In the intertemporal optimisation problem of equation (5.1), utility from 
alternativee k at age t is generated by income level Yt

k and leisure L\. It is assumed 
thatt the valuation of leisure varies with personal characteristics like health, working 
conditionss and the presence of a partner or dependants. Denoting these personal 
characteristicss for alternative k at age t by the vector X*, the utility function is 
specifiedd as 

ÜÜkk
tt = ak + (XÏ)'0k + ^ l n ( y (

f c ) (5.15) 

wheree the parameters ak) /?* and -dk are allowed to vary with alternative A:. Utility 
iss linear in its arguments by assumption, since there are no clear reasons for using 
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aa different functional form. The logarithmic specification of income is motivated 
byy the expectation that utility is increasing but concave in wages, pensions and 
benefits. . 

Thee most important features of the model are the incorporation of intertemporal 
decisionss in the expected value functions by means of future utility values, and the 
modellingg of the institutional structure by means of individual choice sets and in
comee levels. It extends the dynamic programming retirement models of for example 
Stockk and Wise (1990), Berkovec and Stern (1991) and Daula and Moffitt (1995), 
byy modelling the optimal choice between current and future retirement jointly with 
thee choice between several retirement programmes, taking account of demand side 
restrictions. . 

5.4.44 Estimation Results 

Thee single transition dynamic programming model for retirement behaviour of el
derlyy employees in the Netherlands is estimated by Maximum Likelihood (see ap
pendixx 5.D for details). The parameter A is fixed at a value of 0.95 for simplicity5. 
Tablee 5.7 shows the estimation results. Except for income, all parameters for the 
employmentt decision are normalised to zero. This means that all reported parame
ters,, other than for income, measure the effect of variables on retirement relative to 
thee choice for continued employment. This is a necessary condition for identification 
off the dynamic programming Logit model. 

Sincee income is choice specific, its effect on retirement choices can be identified 
forr each choice separately. This way, preferences are expressed in choice specific 
valuationss of income. The influence of wage income is strong and significant. With 
risingg wage profiles, employment becomes more and more attractive, but other 
circumstancess induce people to eventually retire. Consequently, these other cir
cumstancess must vary over time. Early retirement pensions and disability benefits 
turnn out not to influence retirement decisions significantly. This can be explained 
byy the small amount of variation in benefit levels, and by the presence of eligibility 
conditions.. People turn out to choose for early retirement or disability benefits as 
soonn as they become eligible, regardless of the benefit level This either points at 
generouss benefits or at high relative values for leisure if enjoyed in combination with 
thesee retirement programmes. Unemployment benefits do significantly influence re
tirementt decisions, but only seem to be attractive for employees who are not eligible 
forr other retirement programmes. 

Thee parameters for age show that preferences for each of the retirement pro
grammess decline over the life cycle. This does not mean that employees do not 
wantt to retire when they get older, but that they prefer to retire as soon as possible. 

55 A value of 0.95 for A implies that consumption or leisure a year later is valued at 95 percent 
off immediate consumption or leisure. Other values for X have not been tested. 
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Tablee 5.7: Estimation Results for the Retirement Model 

Variaa We 

Logg of Wage Income 

Variable e 

Cons tan t t 
Logg Ret i rement Income 

Age/10 0 
Healthh Limitat ions 

Sectorr Type 
Construct ion n 
Otherr Services 

Publicc Sector 
Companyy Size 

Medium m 

Large e 

Workingg Condi t ions 
Stress s 
Mentall Exert ion 
Physicall Exert ion 

Tir ingg Work 

Variable e 

Cons tan t t 

Age/10 0 
Publicc Sector 
Companyy Size 

Medium m 

Large e 
Noo Supervision 
Occupat ionall Level 

Whi tee Collar 
Experience/10 0 
Tenure/10 0 

EarlyEarly Retirement 

estimate estimate 

6.152* * 
0.012 2 

-0.765* * 
0.090 0 

-0.116 6 
-0.081 1 
0.219* * 

-0.296 6 

-0 .362 # # 

0.099 9 
0.066 6 
0.111 1 

-0.046 6 

error r 

1.060 0 
0.096 6 

0.133 3 
0.099 9 

0.104 4 
0.114 4 
0.109 9 

0.225 5 

0.215 5 

0.067 7 
0.100 0 
0.101 1 

0.073 3 

Employment Employment 
estimate estimate 

0.246* * 

error error 

0.068 8 

Disability Disability 

estimate estimate 

0.772 2 
0.121 1 

-0.129* * 
0.289* * 

0.117 7 
-0.240* * 

0.186* * 

-0.210* * 

-0.015 5 

0.005 5 
0.089 9 
0.099 9 

0.073 3 

error error 

0.575 5 
0.093 3 

0.072 2 
0.083 3 

0.079 9 
0.101 1 
0.087 7 

0.116 6 

0.092 2 

0.061 1 
0.073 3 
0.070 0 
0.072 2 

Layoff Layoff 
estimate estimate 

-3.009* * 
0.628* * 

-0.571* * 

-0.834* * 
-0.761* * 

0.337* * 

0 .363* * 
-1.560* * 
-0.081 1 

error error 

1.415 5 
0.257 7 

0.231 1 

0.395 5 

0.372 2 

0.204 4 

0.208 8 
0.119 9 
0.097 7 

Unemployment Unemployment 

estimate estimate 

1.534* * 
0.127* * 

-0.223* * 
0.099 9 

0.070 0 
-0.127 7 
0.045 5 

-0.047 7 

-0.009 9 

-0.028 8 
-0.011 1 
-0.016 6 

0.010 0 

error error 
1.415 5 
0.042 2 

0.049 9 
0.083 3 

0.062 2 
0.081 1 
O.073 3 

0.084 4 
0.077 7 

0.049 9 
0.055 5 
0.053 3 
0.050 0 

*:: significant at the 5 percent level; * :: significant at the 10 percent level 
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Thiss is confirmed by the constants for each of the retirement programmes. They 
showw strong preferences for leisure, in particular when receiving early retirement 
benefits.. Preferences for leisure decrease with age, but at a declining rate. Since 
expectedd present values of income are increasing with the age of retirement, the 
optimall retirement age is determined by the maximum sum of income and leisure. 
Statedd differently, preferences for leisure are such that early retirement is preferred 
fromm an early age on, but people continue to work to profit from a rise in expected 
wagess and benefits, and because people are simply not eligible for benefits at early 
ages. . 

Evidencee for the importance of eligibility conditions in retirement decisions is 
obtainedd from a model in which eligibility rules for early retirement are ignored. 
Estimationn results in table 5.8 show significant and positive effects of early retire
mentt benefits on the probability of early retirement in the absence of eligibility 
constraints.. In addition, the coefficients for age and leisure show low initial pref
erencess for leisure, but a strong increase with age. The model without eligibility 
conditionss therefore explains entry into early retirement by an increase in benefit 
levelss and a rising valuation of leisure time, instead of by eligibility for early retire
mentt benefits. This confirms that benefits and leisure are highly valued in the early 
retirementt programme, but ignores that this valuation is already strong at an early 
age. . 

Tablee 5.8: Comparison of Estimation Results for the Early Retirement Decision 

Variable Variable 
Cons t an t t 

Logg of Ret i rement Income 
Age / i o o 

Model Model with with 
EligibilityEligibility Constra,ints 

estimate estimate 

6.152* * 

0.012 2 
-0.765* * 

error error 
1.060 0 
0.096 6 
0.133 3 

Model Model 

Eligibility Eligibility 
estimate estimate 

-1.360* * 
0.148* * 
0.160* * 

without without 
Constraints s 

error error 
0.449 9 

0.048 8 
0.058 8 

*:: significant at the 5 percent level 

Inn general, employees prefer retirement through an early retirement programme 
andd are willing to wait until the age of eligibility. If they have no access to such 
aa programme, or special circumstances substantially increase their preferences for 
leisure,, the disability programme is financially a next best alternative, but it re
quiress recognition of some health problem. The unemployment programme only 
seemss to function as a financial backup. An example of special circumstances that 
mayy increase preferences for leisure and make workers choose the less attractive dis
abilityy programme, is the onset of a serious health problem. In general, unhealthy 
peoplee prefer retirement to employment. Health problems make workers eligible 
forr disability programmes, which explains the strong positive effect of health on re-
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tirementt through disability. Since disability programmes absorb all employees with 
seriouss health problems, health does not significantly influence retirement through 
unemploymentt programmes. Chapter 6 includes a more detailed discussion about 
thee role of health in retirement decisions, illustrated by an empirical analysis. 

Severall working conditions have been included in the model to see whether differ
encess between jobs and functions may explain differences in retirement behaviour. 
Nonee of the included self-reported working conditions turn out to have a signifi
cantt effect on retirement. It is particularly remarkable that none of the working 
conditionss affects entrance into disability programmes. The same is true for dif
ferencess in retirement behaviour between sectors of industry. One would expect 
that,, for instance, physical working conditions in the construction industry would 
bee responsible for the relatively high entry of employees into disability programmes. 
Thee estimation results do show that construction workers have higher preferences 
forr disability programmes, but the effect is not significant. Apparently, entry into 
disabilityy programmes by construction workers is better explained by serious indi
viduall health problems than by sector circumstances. The only significant sector 
effectt is found for employees in non-financial services, who have smaller probabilities 
too enter disability programmes. 

Publicc sector workers show higher preferences for leisure and early retirement 
thann private sector workers. Since the model takes differences in income and re
tirementt opportunities into account, this can only be explained by differences in 
workingg conditions. These may include tradition, work ethic or commitment to 
thee employer6. The size of the company seems to be a minor but significant de
terminantt of retirement behaviour. Workers in large companies have lower than 
averagee preferences for early retirement and workers in medium sized companies 
havee lower than average preferences for disability programmes. No significant effect 
onn retirement behaviour is found for gender, birth cohort, education, marital status, 
labourr market status of partners, occupational level and level of supervision. These 
variabless are left out of the model to limit the empirical work. 

Too identify the layoff risk, only a small number of observations is available. 
Nevertheless,, many parameters turn out to be significant. The strongest and most 
significantt effect is found for labour market experience. This variable shows that 
thee longer workers have been employed, the smaller the probability of being laid off, 
orr the higher the probability that the worker may quit him or herself. Tenure does 
nott significantly influence the layoff rate, but age does. These results mean that 
labourr market experience reduces the risk of being laid off, while becoming older at 
thee same time increases this risk. 

Otherr factors that influence the layoff probability are the size of the company, 
sectorr of industry, the amount of supervision and occupational level. Medium and 

66 In addition, some government sectors provide very early retirement opportunities, for example 
thee army and the police force. 
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largee sized companies show the smallest layoff rates, which means that relatively 
mostt involuntary retirements take place at small companies. Public sector workers 
havee significantly smaller probabilities of being laid off. Again, this can not be 
attributedd to better retirement opportunities, since the model already takes account 
off these. Public sector workers retire earlier, even though they are less forced to do 
so.. Finally, white collar workers and employees who do not supervise other workers 
havee higher probabilities of being laid off. 

AA comparison of models that do and do not account for involuntary retirement, 
showss that the layoff rate is correlated with the level of labour income and health. 
Tablee 5.9 shows that the influence of wages and health is over-estimated when invol
untaryy retirement is not included in the model. This implies that employers prefer 
too layoff workers with health limitations, or that employees with health limitations 
soonerr report their retirement as being involuntary. Workers with lower wages 
havee higher probabilities of being laid off, or they sooner indicate that their re
tirementt was involuntary. Another result from the model that ignores layoff rates, 
iss that the age effect on entry into disability and unemployment programmes is 
under-estimated,, and on entry into early retirement over-estimated. Apparently, 
involuntaryy retirees have higher preferences for early retirement and lower prefer
encess for disability and unemployment programmes than voluntary retirees. The 
explanationn is that involuntary retirees compare early retirement with disability 
andd unemployment, while voluntary retirees compare all retirement routes to em
ployment.. This crucial difference is included in the retirement model to estimate 
truee preferences for income, health and leisure time. 

Tablee 5.9: Comparison of Estimation Results with and without a Layoff Rate 

—— — 

Variable Variable 
Logg of Wage Income 
Effectt of Health Limitations on 

Earlyy Retirement 
Disability y 
Unemployment t 

Age/io o 
Earlyy Retirement 
Disability y 
Unemployment t 

Model Model with with 
LayoffLayoff Rate 

estimate estimate 

0.246* * 

0.090 0 
0.289* * 
0.099 9 

-0.765* * 
-0.129* * 
-0.223* * 

error error 

0.068 8 

0.099 9 
0.083 3 
0.083 3 

0.133 3 
0.072 2 
0.049 9 

Model Model without without 
LayoffLayoff Rate 

estimate estimate 

0.299* * 

0.065 5 
0.369* * 
0.197* * 

-0.852* * 
-0.006 6 
-0.087* * 

error error 

0.047 7 

0.110 0 
0.094 4 
0.089 9 

0.082 2 
0.054 4 
0.029 9 

significantsignificant at the 5 percent level 

Thee full dynamic retirement model serves as a reasonable approximation of 
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observedd voluntary and involuntary retirement patterns. Most of the included vari
abless improve its explanatory power. Evidence for this is given in table 5.10, which 
presentss some measures of fit. These measures test the explanatory power of parts 
off the model by restricting the parameters to zero. The likelihood value of the re
strictedd model is then compared with that of the full dynamic programming model. 
Eachh restricted part of the full model turns out to be statistically significant. The 
Likelihoodd Ratio values are in each case higher than the corresponding critical \ 2 

value.. A comparison between the dynamic retirement model and its static equiva
lent,, in which workers are assumed to be myopic in their retirement choice, shows 
aa lower absolute likelihood value for the dynamic model, and therefore a better 
explanationn for workers' retirement decisions than the static model. A model that 
ignoress the layoff rate is also rejected by the Likelihood Ratio test. Finally, from 
thee likelihood values in table 5.10, one can construct an overall pseudo-/?2 for the 
fulll model, which is equal to 0.52. This implies that the model statistically explains 
522 percent of the observed retirement behaviour. 

Tablee 5.10: Measures of Fit for the Retirement Model 

Model Model 
Fulll Dynamic Model 
Restr ic tedd Ret i rement Choice 

Restr ic tedd Layoff Rate 
Fullyy Restr icted 
Wi thou tt a Layoff Rate 
Fulll Stat ic Model 

NumberNumber of 
Restricted Restricted 
Va.ria.bles Va.ria.bles 

0 0 
37 7 
8 8 

45 5 
9 9 
0 0 

Likelihood Likelihood 

Vaiue e 

-560.55 5 
-838.68 8 
-850.42 2 
-1160.43 3 
-612.21 1 
-592.13 3 

Likelihood Likelihood 
RatioRatio Vaiue 

278.13 3 
289.87 7 

599.88 8 
51.66 6 

Critical Critical 

XX22 Vaiue 

55.17 7 
15.51 1 
64.91 1 
16.92 2 

Thee fit of the model to observed retirement behaviour by age is shown in figures 
5.11 to 5.6 for each retirement alternative. A comparison between results of the 
Maximumm Likelihood estimator and results of a Non-parametric Estimator7 shows 
thatt the dynamic programming model is able to closely reproduce the average con
ditionall probabilities in the data. All graphs show a slight deterioration in the fit 
afterr age 60 as a result of the small numbers of observations. The figures also clearly 
indicatee that the estimated layoff rate does not provide a very good representation 
off involuntary retirement at advanced ages. As a result, the model under-estimates 
conditionall retirement probabilities for workers older than 59. 

7 Thee Non-parametric Estimator is used to give a close description of conditional retirement 
probabilitiess that can be derived directly from the data. It allows for smoothing the probability 
distributionn at places where large fluctuations exist, due for example to a lack of data. 

http://Va.ria.bles
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Figuree 5.1: Comparison of Estimators for Work Choice 
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Figuree 5.2: Comparison of Estimators for Early Retirement 
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Figuree 5.3: Comparison of Estimators for Disability 
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Figuree 5.4: Comparison of Estimators for Unemployment 



5.4.5.4. A Single Transition Retirement Model 143 3 

Nonparametricc Estimation 
Maximumm Likelihood Estimation 

Figuree 5.5: Comparison of Estimators for Quits 

m m 

rr > 

Cl l 

5 5 
O O 
O O 

n n 
u u 

U.25 5 

0.20 0 

0.15 5 

0.10 0 

0.05 5 

--

1 1 

--

\ \ 
\ \ 

- ii  1 r i i 

Nonparametricc Estimation 
Maximumm Likelihood Estima 

1 1 

ion n 

1 1 

J_J_ / 

/ / 
// / 

/ / / 
if if 

l\ l\ 
I I 

I I 
\ \ 

\ \ 

\ \ 

--AA ' 

A i i 
M l l 
// ' 
// 1 \ 

\ \ 
\\ \ 
\\ \ 

400 4 2 4 4 4 6 4 8 5 0 5 2 5 4 5 6 5 8 6 0 6 2 64  6 6 

AGE E 

Figuree 5.6: Comparison of Estimators for Layoffs 
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5.55 How Choice Constraints Affect Retirement 

Thee effect of choice constraints on retirement behaviour by elderly employees can 
bee further investigated by using the estimated dynamic retirement model in simula
tions.. In this section, three simulations are performed for the following situations: 
aa complete relaxation of early retirement eligibility constraints, a reduction of layoff 
probabilitiess to zero, and a rise in the age of mandatory retirement from 65 to 67. 

Tablee 5.11 shows estimated conditional retirement probabilities at selected ages 
forr the observed situation in the CERRA data (1), and in the absence of early retire
mentt constraints (2). The probabilities are expressed in percentages of employees 
byy age. It is clear that early retirement programmes are very attractive. In the 
absencee of eligibility requirements, employees choose this option from a very early 
agee on, even though wages and early retirement benefits still rise with the age of re
tirement.. Again, this shows that with financially generous retirement programmes, 
eligibilityy rules are very important in the determination of retirement decisions. 
Thee substitution from disability and unemployment programmes is also evident. It 
confirmss that many employees choose these benefit programmes as next best al
ternativee only, for example when people are laid off and not yet eligible for early 
retirementt benefits. 

Tablee 5.11: Effect of Eligibility Constraints on Conditional Retirement Percentages 

Age Age 

43 3 
47 7 

51 1 

54 4 
57 7 

60 0 

63 3 

Employment Employment 

(1) (1) 
94.3 3 
97.7 7 

96.1 1 
95.0 0 
88.3 3 

60.3 3 
79.9 9 

(2) (2) 
15.9 9 
22.0 0 

31.2 2 
40.6 6 
52.8 8 

51.4 4 
72.7 7 

EarJyy Re 

(1) (1) 
0.0 0 
0.0 0 

0.9 9 
4.5 5 
9.5 5 

36.3 3 
18.3 3 

tirement tirement 

(2) (2) 
84.1 1 
78.0 0 

68.8 8 
59.4 4 
47.0 0 

47.8 8 
26.0 0 

Disability Disability 

(V (V 
0.8 8 
0.2 2 

0.6 6 
0.8 8 
1.0 0 
0.9 9 

0.6 6 

(2) (2) 
0.0 0 
0.0 0 

0.0 0 

0.0 0 
0.2 2 
0.2 2 

0.4 4 

UnUn em ploy me 

(1)(1) (2) 
4.99 0.0 
2.11 0.0 

2.44 0.0 

3.33 0.0 
1.22 0.1 
2.55 0.5 

1.22 1.0 

(l):(l): Observed situation; (2): Situation where no early retirement eligibility constraints exist 

Resultss for the case with no layoffs are illustrated in table 5.12. Conditional 
probabilitiess of continued employment become higher at all ages. People who are 
noo longer forced to retire were distributed over all retirement programmes. In the 
absencee of involuntary retirement, each worker is able to optimise his or her retire
mentt age, given financial situations, health, working conditions etc. More people 
stayy in the labour force until they reach eligibility for early retirement benefits, 
whichh is reflected by an increase in the conditional probability for early retirement 
att age 63. Again this confirms that for most people, early retirement programmes 
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aree by far the most attractive retirement option, regardless of retirement age. 

Tablee 5.12: Effect of Layoff Risks on Conditional Retirement Percentages 

Age Age 

43 3 
47 7 
51 1 
54 4 
57 7 
60 0 
63 3 

Employment Employment 

(1) (1) 
94.3 3 
97.7 7 

96.1 1 
95.0 0 
88.3 3 
60.3 3 
79.9 9 

(2) (2) 
98.5 5 
99.7 7 

98.8 8 
98.8 8 
94.7 7 
83.7 7 

92.2 2 

Voluntary Voluntary 
EarlyEarly Retirement 

0) 0) 
0.0 0 
0.0 0 
0.9 9 
0.7 7 

4.9 9 
16.5 5 
6.7 7 

(2) (2) 
0.0 0 
0.0 0 
0.6 6 
0.6 6 
4.9 9 

15.7 7 
7.1 1 

Voluntary Voluntary 
Disability Disability 

(1) (1) 
0.6 6 
0.1 1 

0.2 2 
0.3 3 
0.5 5 
0.2 2 

0.4 4 

(2) (2) 
0.3 3 
0.0 0 
0.1 1 

0.2 2 
0.3 3 
0.2 2 
0.3 3 

Voluntary Voluntary 
Unemployment Unemployment 

(1) (1) 
2.4 4 
0.9 9 
0.6 6 
0.9 9 
0.4 4 

0.4 4 
0.5 5 

(2) (2) 
1.2 2 
0.3 3 
0.5 5 
0.5 5 
0.1 1 

0.5 5 
0.4 4 

(1):(1): Observed situation; (2): Situation where no layoffs exist 

Thee third simulation concerns a situation in which the age of mandatory retire
mentt is increased from age 65 to 67. Table 5.13 shows a comparison of conditional 
retirementt probabilities for these situations. It is clear that the effects are very 
small.. Only a slight decrease in voluntary retirement up to age 60 is found, which 
iss compensated by increased voluntary retirement probabilities after age 60. The 
majorityy of employees who are eligible for early retirement benefits enter this pro
grammee immediately, regardless of the age of mandatory retirement. An increase 
inn the age of mandatory retirement therefore mainly affects the well-being of people 
whoo do not have access to generous retirement programmes. 

Tablee 5.13: Mandatory Retirement Effect on Conditional Retirement Percentages 

Age Age 

43 3 
47 7 

51 1 
54 4 
57 7 
60 0 
63 3 
65 5 

Employment Employment 

(1) (1) 
94.3 3 
97.7 7 

96.1 1 
95.0 0 
88.3 3 
60.3 3 
79.9 9 

0.0 0 

(2) (2) 
94.4 4 
97.8 8 
96.1 1 
95.0 0 
88.4 4 
60.6 6 
79.1 1 
99.0 0 

Voluntary Voluntary 

Retirement Retirement 

(1) (1) 
3.0 0 
1.0 0 
1.7 7 

1.9 9 
5.8 8 

17.1 1 

7.6 6 
0.0 0 

(2) (2) 
2.9 9 
1.0 0 
1.7 7 
1.8 8 
5.7 7 

16.9 9 
8.5 5 
0.5 5 

Inn voluntary 
Ret Ret 

(1) (1) 
2.7 7 
1.3 3 
2.2 2 
3.2 2 
5.8 8 

22.5 5 
12.5 5 
0.0 0 

irement irement 

(2) (2) 
2.7 7 
1.3 3 

2.2 2 
3.2 2 
5.8 8 

22.5 5 
12.5 5 
0.5 5 

(1):(1): Observed situation; (2): Situation with mandatory retirement at 67 instead of 65 
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5.66 Conclusions 

Thiss chapter has presented an empirical analysis of individual retirement decisions 
byy elderly employees, with emphasis on retirement incentives and choice constraints. 
Incentivess consist of income sources like wages and benefits, individual specific char
acteristics,, social circumstances, labour market histories, job characteristics, age 
andd health. Choice constraints considered in this chapter are eligibility conditions 
forr early retirement benefits and labour market conditions summarised in the prob
abilityy of a layoff. A single transition model for individual retirement decisions 
wass presented and estimated. The model includes the structure of Social Insurance 
andd private pensions schemes, eligibility conditions for early retirement benefits, 
andd allows for the estimation of layoff probabilities. Individual retirement choices 
aree specified by age and retirement programme. The dynamics in the model al
loww it to depend on future conditions and changes in future conditions that result 
fromm current decisions. The analysis was completed with simulations that use es
timatedd parameter values to assess the influence of hypothetical changes in choice 
constraints. . 

Thee main objectives of this chapter were threefold: to assess the effects of finan
cial,, social and workplace incentives on retirement, to determine the factors that 
constrainn retirement decisions, like benefit and pension eligibility and labour market 
conditions,, and to show the feasibility of estimating a dynamic programming model 
withh only limited information from a single cross-sectional survey. 

Thee estimation results showed that the main determinants of retirement deci
sionss are wages, absolute preferences for leisure time, health conditions and choice 
constraints.. A high valuation of leisure induce employees to prefer retirement from 
ann early age on, but earnings are valued such that retirement is postponed un
till these earnings can be replaced by similar income levels from early retirement 
programmes.. These benefits are however restricted by eligibility conditions, which 
turnn out to be essential in retirement decisions. The optimal retirement process is 
changedd by circumstances that alter the relative preferences for income and leisure, 
orr rule out work as a choice alternative. Examples are a sudden deterioration of 
healthh or layoff by the employer. If eligibility conditions restrict the availability of 
earlyy retirement benefits, disability programmes are used as a next best alternative. 
Mostt people with health problems retire through early retirement and disability 
programmes.. Unemployment programmes only seem to serve as a financial fall 
backk option. 

Thee importance of eligibility constraints in retirement decisions was confirmed 
byy two separate analyses with the model. When eligibility conditions are ignored, 
preferencess for early retirement are attributed to rising preferences for leisure by age 
andd increasing benefit levels, which are both correlated with eligibility conditions. 
Simulationss in which eligibility constraints are completely absent showed that the 
majorityy of employees prefer to retire early, particularly at lower ages. Therefore, 
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ann important reason for people to remain employed, is the presence of eligibility 
ruless that restrict early retirement benefits. Substitution from disability and unem
ploymentt to early retirement programmes in the absence of eligibility constraints, 
confirmm that disability and unemployment benefits are chosen as next best solutions 
byy workers who prefer, or are forced, to retire. 

Anotherr constraint that was modelled in the analysis is the probability of a 
layoff.. Employers prefer employees who are both experienced and young. Elderly 
employeess with few experience therefore have the highest probabilities of being laid 
off.. Factors that decrease the layoff rate are the size of the company, whether 
workerss are part of the public sector, and whether they supervise other workers. 
Layoffss are positively related to health limitations and wages. Simulation of a 
situationn in which no layoffs take place provided evidence that people prefer to 
continuee to work until they become eligible for early retirement benefits. This 
showss that layoffs change the optimal retirement process and lead to sub-optimal 
retirementt decisions. 

Thee role of health in the analysis may however be problematic for three reasons. 
Firstly,, health may pick up correlated effects of working conditions. Secondly, the 
healthh variable may be an approximation for eligibility conditions that exist for 
disabilityy programmes, but which can not be included in the model by lack of 
information.. And thirdly, reported values of health may already be affected by 
thee labour market state of respondents. This can lead to an over-estimation of the 
effectt of health in retirement decisions. Since health is an important determinant 
off retirement, chapter 6 elaborates on the measurement of health and its inclusion 
inn a dynamic model for retirement decisions. 

Thiss chapter has succeeded in showing the feasibility of estimating a dynamic 
programmingg model for retirement decisions with limited information only. It turns 
outt to be possible to integrate a complete structure of retirement alternatives and 
choicee constraints in a dynamic framework and to estimate model parameters, based 
onn the observation of only one labour supply decision per worker. The dynamic 
modell is able to explain this decision better than a static model, in which workers 
aree myopic in their decision process and thus look at present circumstances only. 
Thee fit of the model to actual behaviour is good for all choice alternatives and for 
mostt ages. From age 60 on, the fit slightly deteriorates, especially for layoffs, but 
theree are only a few available observations for these ages. Still, the model explains 
522 percent of all variation in observed retirement behaviour. 
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Appendicess to Chapter 5 

5.AA Variable Definitions 

Alll variables that are used in chapter 5 are defined in this appendix in alphabetical 
order.. Dummy variables equal one if respondents or company possess the relevant 
characteristics,, and zero otherwise. For most variables, data is available for 1993 
andd 1995. The value for 1994 is taken equal to that in 1993, except for time-varying 
variabless such as age. All unknown future values are assumed to equal the last 
knownn value, except when explicitly stated otherwise. 

Absentee i smm - Fraction of work-time that has been lost to absenteeism at the 
companyy in 1993. 

Agee - Age of respondent, denoted by t in the retirement model. 

Capitall  Deepening Dummy variable indicating whether the company has in
vestedd in capital deepening in 1993. 

Capitall  Replacement - Dummy variable indicating whether the company has 
investedd in capital replacement in 1993. 

Changess in Required Skill s - Dummy variables indicating whether required 
skillss for jobs at the company change frequently or not, and whether these 
changess are accompanied by education for employees, or by a change in the 
compositionn of the work force. 

Companyy Size - Dummy variables indicating the number of employees working at 
thee respondent's company, classified into 3 groups: Small (1 to 5 employees), 
Mediumm (6 to 50 employees), and Large (more than 50 employees). 

Earl yy Retirement Eligibilit y - Dummy variable indicating whether the respon
dentt meets the age and tenure conditions of employer provided early retirement 
schemess (VUT). 

Earl yy Retirement Scheme - Dummy variable indicating whether the company 
hass an early retirement (VUT) scheme (Vervroegde Uittreding) available for 
employees. . 

Educationn - Dummy variables indicating the highest completed level of schooling, 
eitherr Lower education (elementary school, primary vocational and secondary 
general),, Medium education (secondary vocational and higher general) and 
Higherr education (higher vocational and academic). 

Exi tt  Rate - Number of elderly employees (aged 50 and older) who leave the 
companyy in 1993 as a fraction of all elderly workers employed at that company 
ass of January 1st, 1994. 
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Experiencee - Number of years that the respondent has been employed. The value 
off this variable increases by one for every year the worker decides to continue 
employment. . 

Femalee - Dummy variable indicating whether the respondent is female. 

Flexiblee Pension Scheme - Dummy variable indicating whether the company 
hass a flexible pension scheme available for employees. 

Forcedd Wor k Pace - Dummy variable indicating whether workers in typical jobs 
forr elderly employees at the company have a forced work pace. 

Fractionn Elderl y Worker s - Number of elderly workers (aged 50 and older) as a 
fractionn of the total number of contract workers at the company. 

Fractionn High Educat ion- Fraction of elderly workers (aged 50 and older) at the 
companyy who have high levels of education (higher vocational and academic 
education). . 

Fractionn Medium Education - Fraction of elderly workers (aged 50 and older) 
att the company who have medium levels of education (secondary vocational 
andd higher general education). 

Fractionn Part-t im e Worker s - Number of part-time workers as a fraction of the 
totall number of contract workers at the company. 

Fractionn of Vacancies - Number of vacancies in 1993 as a fraction of the total 
numberr of contract workers at the company. 

Fractionn of Wage Costs - Fraction of total labour costs in the production costs 
off the company. 

Fractionn wit h Trainin g - Fraction of elderly workers (aged 50 and older) at the 
companyy which has received some kind of company training. 

Grosss Wage Level - Average gross wage level for the most typical job in which 
elderlyy workers are employed at the company. 

Badd Health Condition - Variable indicating the respondent's health status, 
basedd on the HSCL score (see chapter 6). Higher scores indicate worse health 
conditions. . 

Healthh Limitation s - Dummy variable indicating whether the respondent reports 
healthh problems that explicitly restrict working abilities in present or other job. 

Inpu tt  Measurable - Dummy variable indicating whether the input of workers in 
typicall jobs for elderly employees can be easily monitored at the company. 

Labourr  Agreement - Dummy variables indicating whether labour conditions at 
thee company are subject to central labour agreements for some or all employees. 

Layofff  Rate - Number of elderly employees (aged 50 and older) who leave the 
companyy involuntarily in 1993 as a fraction of all elderly workers employed at 
thatt company as of January 1st, 1994. 
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Layofff  Risk - Number of elderly employees (aged 50 and older) who leave the 
companyy involuntarily in 1993 as a fraction of all elderly employees who ieave 
thee company in 1993. 

Measuress to Keep Elderl y - Dummy variables indicating whether certain mea
suress are taken by the company to keep elderly workers employed for a longer 
periodd of time. 

Negativee Expectat ions - Dummy variable indicating whether the company ex
pectss negative trading results in 1994. 

Negativee Tradin g Results - Dummy variable indicating whether the company 
showss negative trading results in 1993. 

Numberr  of Contract Worker s - Total number of contract workers at the com
panyy in 1993. 

Occupationall  Level - Dummy variables indicating the respondent's type of oc
cupation,, classified into 4 combined categories: Blue and White Collar for 
physicall and mental work, and High and Low, depending on the skills needed. 
Thee distinction is based on the CBS (1984) occupational classification. 

Opinionss for  Typical Job - Variables indicating certain opinions of the company 
aboutt elderly workers in a typical job for elderly employees. Opinions are: 
elderlyy are more ill than younger workers, elderly workers cost more than they 
producee (Productivity < Wages), elderly workers produce more than they cost 
(Productivityy > Wages), special adjustments are needed for elderly workers in 
orderr for them to do their job, elderly workers have lower productivity's than 
youngerr workers (Elderly Less Good), leadership is important, it is difficult to 
fillfill vacancies, and the optimal number of years of experience to perform these 
typicall jobs. 

Outpu tt  Measurable - Dummy variable indicating whether the output of workers 
inn typical jobs for elderly employees can be easily monitored at the company. 

Pre-Earl yy Retirement Scheme - Dummy variable indicating whether the com
panyy has a retirement scheme available that starts earlier than regular early 
retirementt schemes. 

Publi cc Sector  - Dummy variable indicating whether the respondent's most recent 
jobb is in the public sector, regardless of industrial sector type. 

Qui tt  Rate - Number of elderly employees (aged 50 and older) who leave the 
companyy voluntarily in 1993 as a fraction of all elderly workers employed at 
thatt company as of January 1st, 1994. 

Retirementt  Income - Income from the retirement programme that is obtained by 
thee respondent: early retirement pensions, disability benefits or unemployment 
benefits. . 
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Sectorr Type - Dummy variables indicating the industrial sector in which the re
spondentt holds his or her most recent job. Based on the CBS (1994c) 1 digit 
sectorr classification, a distinction is made between Agriculture and Fishing 
(0),, Mining (1), Heavy Industries (2), Light Industries (3), Utilities (4), Con
structionn (5), Catering (6), Transport (7), Financial Services (8), and Other 
Servicess (9). 

Supervis ionn - Dummy variables indicating the respondent's degree of supervi
sion,, expressed in the number of supervised employees. Four categories are 
distinguished:: None, 1 to 4 employees, 5 to 49 employees, and more than 49 
employees. . 

Tenuree - Number of years that the respondent has been employed with the same 
employerr in his or her most recent job. The value of this variable increases 
byy one for every year workers decide to continue employment with the same 
employer. . 

Trainin gg - Dummy variable indicating whether the respondent has participated in 
anyy form of job training in the previous two years. 

Wagee Income - Estimated yearly net real wages from chapter 4. 

Workingg Conditions - Dummy variables indicating self-reported working condi
tionss of the respondent. A distinction is made between Stress (not being able 
too work at own pace or being too busy), Mental Exertion (dangerous work, 
workingg with dangerous materials, large mental effort or concentration), Physi
call Exertion (job demands large physical effort, heavy lifting or much bending) 
andd Tiring Work (work is tiring, overtime work is expected or working hours 
aree irregular). 

Yearss unti l Eligibilit y - Number of years before the respondent meets the age 
andd tenure conditions of employer provided early retirement schemes (VUT). 

5.BB The Dynamic Programming Equation 

Thee value function in section 5.4 represents the multidimensional optimisation prob
lem m 

oo o 

V,, = m a x £ [ £ A - % £ Uk dk
s \Qt] (5.16) 

dd''  s = t k€D, 

wheree A is the time discount rate, T}S the survival probability in period s conditional 
onn survival up to period s, Uk the utility value of alternative k in period s that 
dependss on income Ya

k and leisure Lk
s, and Qt a representation of all relevant infor

mationn for the decision process that is known up to period t. The control variables 



152 2 AppendicesAppendices to Chapter 5 

ddkk indicate whether alternative k is chosen from the choice set Ds in period s. Using 
thee dynamic programming method of Bellman (1957), this multidimensional prob
lemm is simplified to a sequence of two-dimensional problems (see also Eckstein and 
Wolpinn (1989) for various discrete choice applications). First, the value function is 
rewrittenn as 

oo o 

VVtt = max £ [ £ > < - < 7?, £ Uk dk
5 \ Qt } 

ss = t k£D, 

00 0 

== max E[ £ Uf dk + £ A'"« fj. £ Uk dk \ Qt ] 
dd'' keDt s-t+i keD, 

oo o 

== max( £ t t f d f + m a x £ [ £ A'"* ^ £ Ukdk\Qt}) 
dd** k^Dt d' s=t+i *ei>. 

== max( £ l / * d f + 
dd'' k£Dt 

oo o 
A i f c £ [max£ [[ £ A - ^ 1 ^ , £ t/* dj | "«+i, d* = 1 ]]) 

d** s=t + l *€£>. 

== max( V 17* d* + XntE[Vi+i \ df = 1 ]) (5.17) 
ddkk *—^ 

wheree f}s = r\sr]s-i. The th i rd equality follows from the max imum of current and 
futuree choices being equal to the maximum of the current choice plus the m a x i m u m 
off all future choices, given the current choice. Since the max imum current choice 
iss no t known prior to optimisation, the fourth equali ty shows t ha t future ut i l i ty is 
givenn by the expecta t ion over all possible current choices. Using Bel lman 's definition 
off the dynamic programming equation, given by 

VVtt
kk = Ut

k + XtitE[Vi+1 | d j = l ] (5.18) 

thee value function is expressed by the dynamic p rog ramming problem 

V,, =max V Vkdk (5.19) 
ddkk ^^ ** k£Dt 

Thiss problem can be solved by recursive optimisation of a sequence of dynamic 
programmingg equations, once the utility level for some future period is known. 
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5.CC The Extreme Value (Type I ) Distributio n 

Thee assumption in chapter 5 that the error terms t\ and \it are both identically 
andd independently distributed, means that they are generated by the same distri
bution,, but that they are not correlated. The assumed Gumbel or Extreme Value 
distributionn is given by 

FF (E) = P (e < e) = exp ( - exp (-(e - 0 / 0 ) ) (5-20) 

withh mean E[e] — £ + 7#, where 7 = 0.577216 is Euler's constant. In addition, the 
Typee I Extreme Value distribution assumes for the location parameter that £ = 0 
andd for the variance parameter that 0 = 1 , such that E[e]=y. For the dynamic 
programmingg model, these assumptions imply that the model reduces to a simple 
Logitt model with a closed form solution for the dynamic programming equation. 
Define e 

177 = max T V>+14+1 (5.21) 

andd VJ+1 = F ( + 1 + E{+1, then the distribution of U is derived as 

P(UP(U <e) = P{ei+l < c-VJ
t+1) V j € A + i ) 

== n e xp( - e xPH e-^+ i ) ) ) 

== exp ( - exp (-e) ^2 e x P ( ^ t + i ) ) 

== exp ( - exp ( - ( c - I n ( £ exp(V^ + 1 ) ) ) ) (5.22) 

Thee second equality follows from the assumption that the error terms e t + 1 are 
independentlyy and identically distributed. From equation (5.22) it can be concluded 
thatt U is Extreme Value distributed with parameters 

00 = 1 and £ = l n ( £ e x p ( F ; ) ) 

j€Dt j€Dt 

Ass a consequence, the expected maximum of future utility is given by 

E[maxE[max Yl Vt\idUi) = E[U] = 7 + ln( £ exp(7;+ 1)) (5.23) 
ddUiUi  j€Dt + i j€Dt + 1 
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Thee probability of choosing alternative k from a choice set Dt, where choices are 
determinedd by the decision rule 

lklk__ ƒ i if v;* > v?, V j e D ( 
<?? = 00 otherwise 

(5.24) ) 

cann be expressed as a closed form solution, using the assumption of identically and 
independentlyy Extreme Value (Type I) distributed error terms e\. Note that the 
probabilityy of generating maximum utility with alternative k is equal to 

P(diP(di = l\Qt) = P(Vt
k> Vt

j, V;G Dt) 

rrrk rrrk 
== Ptf) I I Ptë<ekt+Vt-V't) 

je{Dje{Dtt\k] \k] 

== exp t f ) [ ] e x p ( - e x p ( - ( £ f + F f - V j " ) ) ) (5.25) 
jeDjeDt t 

whichh is a known up to the value of z\. Integration over all possible values of et 

produces s 

//

COO . k 

exp(4)) exp ( - exp (-(ef) £ exp( V{ - V, )) def 
-- oo ,\i- r> 

'T/JJ 77* \ \ - l == ( ^ e x p ( ^ - ^ ) ) -

jEDjEDt t 

xexp(-expp (-(£f) ^ e x p ^ - V , ) ) 

== ( ^exp^ ' -F f ) ) - 1 

== (expt-V7") ^ e x p C F j ) ) " 1 

exp(Tf) ) 
T7-7 7 

E j € D t
e x P ( ^ « ) ) 

(5.26) ) 

whichh is a standard Logit model with the dynamic programming equations Vt
3 as 

arguments.. For the layoff risk, the arguments are Z't6 for involuntary separations 
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fromm employment and zero otherwise, resulting in 

P ( S ,, = l | n , ) = " P ^ f f (5.27) 
11 + exp \Z\b) 

5.DD Th e Likelihoo d Function 

Thee dynamic programming model in section 5.4 describes the labour supply and 
retirementt decisions of employees in 1993. For the likelihood function, a distinction 
iss made between employees who choose to remain employed or voluntarily decide 
too retire through one of the available exit routes, and employees who are forced 
too retire after being laid off. The probability of observing individuals i choosing 
alternativee k at time t, is given by 

P(dP(dkk
tt = 1, Si.,-1 |fi,-t) = P(Silt-i \Qit) P{dk

it = 1 |n.-,, SM_i) (5.28) 

Forr voluntary choices this is equal to 

P(dP(dkk
tt = 1, Si%t-i = 0 I On) = (1 - *i,t-i) P{dk

it = 1 | nit) (5.29) 

andd for retirement after a layoff equal to 

p(dftt = 1 ,5^-1 = 1 in,-,) = *,•,,-! p(d?i = i | a - t ) (5.30) 

Thee likelihood function is the product of these cases for all individuals i £ {1,..., N], 
andd can simply be written as 

N N 

LL = Y[ (TT,,,.!)5"'- 1 (1 - 7r i,,_1)(
1-s—) 1] p(dk

t = 1 I tlaf'  (5-31) 
ii = l k€Dt 





Chapterr 6 

Retirementt  and Health 

Chapterr 5 showed how labour supply and retirement decisions of elderly employees 
aree determined by income, preferences for leisure time, eligibility conditions, labour 
demandd factors, and health. Intuitively, health seems to be an important reason for 
retirement.. People with health problems have more trouble in performing labour 
thann healthy individuals. Health problems may raise the need for leisure time, 
butt leisure may also become less attractive when spend in less favourable health 
conditions.. At the same time, some doubts are cast about the role of health in the 
analysiss of chapter 5. Do reported health conditions represent true health levels 
thatt affect labour supply and retirement decisions? Is measured health consistent 
accrosss individuals, or do people with identical health conditions report different 
levelss of health? Is health correlated with working conditions or labour market 
statuss in a way that a simple analysis can not distinguish between these aspects? 
Thesee questions justify a separate treatment of the role of health in retirement 
decisions.. Many studies have already analysed the relationship between health and 
retirement,, but the extend to which health and retirement influence each other is 
stilll open to discussion. 

Thee discussion in the literature has changed from a focus on the size of health 
effectss to the way in which health effects can be measured, and whether it can be 
treatedd as an independent factor that affects labour participation. Two closely re
latedd aspects are of prime importance. Firstly, there is the question of how health 
cann be measured. Subjective health information obtained from individuals may 
containn a bias that is related to the employment situation. Consequently, it may 
bee inadequate to measure the true effect of health on retirement. Objective health 
informationn on the other hand, for example from medical reports, does not nec
essarilyy reflect the kind of health problems that affect retirement decisions. The 
secondd aspect concerns the mutual influence of health and labour supply, or the 
endogeneityy of health and retirement. If investments in health are jointly deter-

157 7 
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minedd with labour supply decisions, than health is not an independent variable 
thatt exogenously explains retirement behaviour. 

Thee present chapter discusses and illustrates both aspects and provides answers 
too the following questions: How does health develop over age? How can it be mea
sured?? And how does it affect individual retirement decisions? The relation between 
healthh and retirement is discussed in section 6.1, first by a review of the health and 
retirementt literature, and next by an illustration of health measures in the CERRA 
data.. To account for endogeneity of health in life cycle retirement decisions, health 
profiless that depend on individual employment and retirement situations are es
timatedd in section 6.2. These health profiles are applied in a life cycle dynamic 
programmingg model for retirement decisions in section 6.3, to measure the effect of 
healthh on retirement behaviour. Section 6.4 simulates the effects of improvements 
inn health conditions of individuals. Section 6.5 concludes. 

6.11 The Relation between Health and Retirement 

6.1.11 The Health and Retirement Literature 

Ass soon as retirement became a separate research topic, health became an obvious 
explanatoryy factor. Berkowitz and Johnson (1974) estimate the effect of health 
onn labour force participation by including several measures of health limitations. 
Theyy find significant negative effects on labour force participation for prime-age 
males,, but not for elderly males. In general however, most of the early studies find 
thatt health significantly affects participation decisions. Schemer and Iden (1974) 
forr example, find significant and strong disincentive effects of disability on labour 
supply. . 

Contraryy to Berkowitz and Johnson, Scheffler and Iden show that the inclusion 
off health in a labour supply model reduces the magnitude of the coefficients for 
educationn and wage. The difference between both studies suggests that it is of 
primee importance which health measures are applied. In his model for dichotomous 
labourr force status, Quinn (1977) uses the question "Does your health limit the kind 
orr amount of work or housework you can do?". He finds that the existence of health 
limitationss is the dominant explanation for retirement, with only a minor role for 
eligibilityy for Social Security and other pensions. Since the health question is asked 
too both workers and retirees, later studies suggest that the effect simply reflects a 
systematicc tendency to report bad health as the reason for not working by those 
whoo actually prefer to retire early. Boskin and Hurd (1978) use a similar indicator 
forr health in their analysis of the effect of Social Security on early retirement, but 
usee health situations prior to retirement only. They argue that in this way, the 
estimatee is less likely to be the result of reporting errors, but they still find that 
workerss with self-reported health problems have almost twice the probability to 
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retiree than healthy workers. Bartel and Taubman (1979) note that most previous 
studiess measured health status either from an individual's self-evaluation of how 
welll one feels, or from the time of work lost due to illness. They argue that for 
thee first measure, two individuals with identical illnesses do not necessarily rate 
theirr conditions identically, while for the latter measure, unhealthy individuals have 
somee discretion as to whether they work. They try to avoid these difficulties by 
estimatingg the effect of specific diseases that physicians diagnosed on wage rates 
andd hours worked. Gordon and Blinder (1980) find a substantial positive effect of 
healthh problems on retirement decisions. Health improvements over time should 
thereforee imply an increase in retirement ages, instead of the observed decrease. 
Theyy wonder whether people who want to retire for other reasons simply find "left 
lastt job for health reasons" a socially acceptable rationale for retirement. 

Too avoid criticism of bias that would result from a worker's desire to present 
sociallyy acceptable excuses for retirement, Burkhauser (1979) uses a health variable 
thatt does not depend on workers' judgements. In an analysis of pension acceptance 
decisionss by elderly workers, he controls for health by an indicator for the loss of 
55 or more weeks of work in the previous year, due to sickness. Again, health is 
foundd to be a significant and strong determinant for early pension acceptance. The 
resultt suggests that health is the primary factor for retirement, which is confirmed 
byy retrospective surveys of the Social Security Administration. To see whether 
economicc factors still influence the pension acceptance decision when persons are in 
illl health, Burkhauser estimates this decision separately for healthy and unhealthy 
individuals,, and finds no significant difference in the effect of financial variables. 

Parsonss (1980) extends the analysis by testing the proposition that economic 
incentivee effects are larger in absolute value for individuals in poor health. His 
basicc aim is to understand the decline in male labour force participation in the U.S. 
inn the 1960's and 1970's. If health is responsible for earlier retirement, the secular 
trendd in health conditions would induce increased instead of decreased labour force 
participation.. He estimates a Probit model for labour force participation in which 
healthh conditions are represented by a mortality index. The estimation results show 
aa significant negative relation between mortality as an objective measure of health 
andd labour force participation, with stronger disincentive effects for employment 
fromm Social Security and Welfare when health deteriorates. 

SubjectiveSubjective versus objective health measures 

Thee change from subjective to objective measures to estimate the impact of health 
onn retirement was substantiated by the observation that self-reported individual 
healthh conditions significantly explain early retirement decisions, without general 
healthh levels being able to explain the overall decline in participation. Parsons 
(1982)) argues that self-reported health measures are biased by the need to qual
ifyy for health-conditioned transfer programmes, like the Social Security disability 
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programme.. He compares self-reported health conditions with early retirement and 
findss that non-participation and Social Security replacement ratios both show signif
icantt positive impacts on the probability of declaring health problems. He suggests 
too use subsequent mortality in longitudinal data sets as an alternative to self-rated 
healthh measures. The estimation of male labour force participation with this objec
tivee measure reveals strong work disincentive effects of Social Security replacement 
ratios,, which are not present when the model includes self-rated health. 

However,, objective measures of health are not necessarily good measures for 
healthh situations that are relevant for retirement decisions. Parsons (1982) already 
notess that the mortality index itself is not a perfect index for health problems that 
limitt the performance of labour. Haveman and Wolfe (1984) argue that the mor
talityy variable in Parsons' (1980) study is a weak proxy for work limitations. In 
addition,, they find the results to be unreliable for a number of reasons, most of 
whichh concern the inclusion of specific financial variables. In a redo, they include a 
self-reportedd measure of health and find hardly any effect of financial variables on 
labourr supply decisions. They claim that their subjective health variable measures 
thee severity of reported disability conditions, with reference to studies by Maddox 
andd Douglas (1973) and Waldron, Herold and Dunn (1982). These studies indi
catee that self-reports of health are stable over time, highly correlated with medical 
doctorr reports, predict future medical evaluation better than early assessments by 
physicians,, and show no evidence of exaggeration of health problems related to 
beingg out of the labour force. 

Thee importance of the work by Parsons, and Haveman and Wolfe, is empha
sisedd by Anderson and Burkhauser (1984), who contrast both studies. They show 
thatt large differences are found for labour participation equations, depending on 
thee inclusion of self-reported or objective measures of health, even when the same 
empiricall specifications are used. They state that the major unsettled issue in the 
empiricall literature on labour supply by elderly workers, is the appropriateness of 
measuress of health. Bazzoli (1985) tries to assess the reliability of different health 
measuress for retirement, and concludes that the effect of health on retirement as 
estimatedd in the majority of studies appears to be overstated. She presents evidence 
thatt there is a strong tautological relationship between retirement and self-reported 
health.. Her suggestion is to use (subjective) pre-retirement health measures to pro
videe a better idea of the effect of poor health on retirement, until more objective 
healthh data come available. 

Mostt studies above suggest that the role of economic factors for retirement de
cisionss is underestimated when subjective health measures are used. Anderson and 
Burkhauserr (1985) note that with self-reported health, wages seem to affect retire
mentt only through the health measure. They argue that the estimated effects of 
subjectivee health are too large in general if individuals are socially conditioned to 
reportt health as a justification for retirement. Kerkhofs and Lindeboom (1995) 
confirmm that this justification, as assessed by a measure of misreport, is particularly 
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largee and systematic among Dutch respondents in the CERRA survey receiving dis
abilityy benefits. Bound (1991) argues that financial incentives to identify oneself as 
disabledd are stronger for individuals for whom the relative rewards from continued 
workk are lower. This already biases the effect of economic variables, regardless of 
thee measurement of health itself. Rationalisation of retirement behaviour leads to 
ann overestimation of the subjective health effect, while non-comparability of these 
subjectivee judgements across respondents can be interpreted as measurement error, 
whichh leads to an underestimation of subjective health effects. But Bound also ar
guess that objective health measures are poorly correlated with work capacity. The 
mainn reasons for death appear shortly before death, and mortality rates therefore 
hardlyy correlate with health limitations that may influence labour supply decisions. 
Hiss conclusion is that neither objective nor subjective measures of health are perfect 
explanatoryy factors for retirement behaviour, but suggests to use indicators that are 
closee to true working abilities. Anderson and Burkhauser (1985) suggest to use an 
healthh index created from information on several observable physical and mental 
problems,, but at the same time indicate that even this measure is not independent 
fromm labour market status when investments in health and labour market decisions 
aree jointly determined. 

EndogeneityEndogeneity of health and labour force status 

Andersonn and Burkhauser (1984) find that the impact of economic variables on the 
labourr participation of elderly men is significant when an objective measure of health 
iss used, but vanishes when a self-reported (subjective) health measure is included in 
thee analysis. From this they conclude that a more theoretically appropriate model 
shouldd allow work and health to be jointly determined rather than assume health 
too be exogenous to the work decision. Ten years earlier, a similar conclusion was 
drawnn by Scheffler and Iden (1974), who found strong interactions between health 
statuss and education1. They recommend to use a labour supply model in which 
healthh is an endogenous variable. 

Grossmann (1972) has introduced the idea that health levels can to a certain 
degreee be influenced by individuals through investments that produce an output of 
healthh capital. Individuals inherit an initial stock of durable capital called health, 
thatt depreciates with age. He states that more educated people are more efficient 
producerss of health, and since these people are more efficient producers of labour 
ass well, there is clearly a source of endogeneity between health status and labour 
supply.. Sickles and Taubman (1986) use this idea to estimate a model of self-
assessedd health and retirement, both of which are categorical dependent variables 
off which the residuals are allowed to be correlated. The health stock is endogenously 

J o h n s o nn (1977) points out that Scheffler and Iden (1974) use a disability measure for health 
thatt also indicates labour supply, and as such, the relationship between health and retirement is 
purelyy tautological. 
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determinedd by education and the ability to pay for health services, for which wages, 
assets,, pensions and Social Security benefits are included. The estimation results 
enablee them to analyse the degree to which the endogenously determined health 
statuss affects the probability of retirement. They find that retirement decisions 
aree strongly affected by health, and that after controlling for heterogeneity, there 
iss still a significant correlation between the equations for health and retirement 
status.. Stern (1989) estimates the effect of disability on labour force participation 
inn a simultaneous equations model, and finds that bias due to potential endogeneity 
iss small. The discussion about the endogenous determination of health and labour 
supplyy was temporary concluded by Bound (1991), who studies four sources of bias 
thatt result from using subjective health measures: (1) subjective health judgements 
aree not comparable accross respondents, which is a case of measurement error that 
leadss to an under-estimation of the health effect, (2) when retirement behaviour 
iss rationalised, the health effect is tautological and its magnitude therefore over
estimated,, (3) if there are financial incentives to identify oneself as disabled, for 
examplee from benefit eligibility rules, there is an endogenous relationship between 
incomee and health, which leads to an over-estimation of the health effect, and (4) if 
thee health status is not independent from labour market outcomes, this endogeneity 
leadss to an over-estimation of the health effect. 

TheThe state-of-the-art in measuring the health effect 

Althoughh the discussion on subjective versus objective health measures, and the 
endogeneityy of health and labour market status has given clear insight in the ad
vantagess and disadvantages of several measures of health, and in the direction and 
boundss of biases in estimated health effects, there is still no "best practice" for mea
suringg the impact of health on retirement decisions. Bound, Schoenbaum, Stine-
bricknerr and Waidmann (1999) attempt to improve this situation by recognising 
thee dynamic relationship between health and retirement. They employ longitudinal 
data,, allow for interrelation between health, labour supply and the valuation of 
leisuree time, and take account of health shocks. They focus on measures of limi
tationss in physical functioning. These measures assess respondents' difficulties in 
performingg 17 activities of daily living (ADLs) and instrumental activities of daily 
livingg (IADLs). Compared to traditional health measures, these variables contain 
lesss measurement error, are powerful predictors of self-assessed general health and 
are,, more plausibly, exogenous to the labour market status of individuals. They 
findd that poor health induces many elderly workers to withdraw from the labour 
force,, but that the earlier a health shock occurs, the less likely it leads to labour 
forcee exit. Dwyer and Mitchell (1998) use similar health indicators and find no 
endogeneityy of self-rated health and labour supply, and no correlation between self-
ratedd health and income. A fixed effect panel data health model that allows for 
endogeneityy between labour market behaviour and health, is estimated by Kerkhofs 
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andd Lindeboom (1997). They find that it is important to correct for the endoge
nouss interrelation of health and labour market behaviour, and that panel data are 
requiredd to disentangle cohort effects from pure age effects. Their study is used in 
sectionn 6.2 to build a health model that produces dynamic health values for the 
retirementt model in section 6.3. 

6.1.22 Data on Health and Retirement 

Too see what kind of health measures can be used in the analysis of retirement 
behaviour,, a selection of health variables that are available in the CERRA survey 
iss presented here. It provides a general idea about the health condition of elderly 
workerss in the Netherlands, the suitability of health measures for further analysis, 
andd the differences in health levels between people of different ages and in different 
labourr market states. A distinction is made between subjective measures of health, 
objectivee measures of health, and work related measures of health. 

SubjectiveSubjective health measures 

Subjectivee health measures are assessed and provided by respondents. Therefore, 
thesee measures are not well suited for comparison between individuals. They may 
alsoo be correlated with labour supply decisions, when reported health problems are 
usedd as socially acceptable excuse for not working. The two most general subjective 
healthh measures in the CERRA data are questions about health in general and health 
comparedd to others of the same age. Table 6.1 shows percentages of respondents 
thatt report bad health, distinguished by labour market state2. It is clear from 
thee table that disabled people in particular report bad health conditions. Workers 
andd early retirees seem to be in good health. Remarkable is that respondents are 
pessimisticc about their health when they compare it to other people of the same age. 
Thiss could be explained by a lack of information about the exact health condition 
off others. Developments in subjective health assessments by age are illustrated in 
figurefigure 6.1. There is only a small increase in the percentage of respondents in bad 
healthh between ages 44 and 64, with the sharpest increase around age 50. Due to 
naturall selection, the increase in bad health declines after age 60, and 'survivors' 
aree more optimistic about their health if they compare it to other people of the 
samee age. 

Thee 1995 CERRA survey contains a question regarding the self-assessed life ex
pectancyy and whether it is higher or lower than that of other people of the same 
age.. Hardly any variation is found by age or labour market status. The average 
lifee expectancy in the sample is 76.5 years, with a lowest average value of 75.3 at 

22 Bad health is identified as the answers "Sometimes good and sometimes bad" and "Bad" to 
thee question "How is your health in general?", and "Worse" or "Much worse" to the question 
"Howw is your health compared to other people of your age?" 
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Tablee 6.1: Percentages of Respondents that Report Bad Health 

LabourLabour Market S t a tu s 

Employees s 
Self-employed d 
Earlyy Retired 
Disabled d 
Unemployed d 

All l 

InIn General 

1993 1993 

5.1 1 
8.7 7 
4.0 0 

37.4 4 
12.1 1 

11.2 2 

1995 1995 

4.1 1 
2.8 8 
5.0 0 

38.3 3 

11.7 7 
10.3 3 

Compart Compart 

1993 1993 

7.5 5 

10.1 1 
7.0 0 

51.3 3 
16.7 7 

15.4 4 

•dd to Others 

1995 1995 

6.8 8 
5.4 4 
8.3 3 

53.3 3 
16.1 1 

15.1 1 

agee 45, and a highest average value of 77.5 years for the unemployed. Hardly more 
informativee is the comparison to other people of the same age. Disabled individuals 
aree a little more pessimistic and early retirees a little more optimistic about their 
lifee expectancy than workers or the unemployed. Interesting is that more respon
dentss expect to live longer than others of the same age than shorter, even though 
respondentss on average find their health condition worse than that of others. This 
cann be understood if respondents include 'non-survivors' in their comparative as
sessmentt of life expectancies. It makes this measure unsuited for the assessment of 
heal thh tha t determines labour market decisions. 

oo i 1 1 1 1 ' 1 ' ' ' ' '  ' 
422 4 4 4 6 4 8 5 0 5 2 5 4 5 6 5 8 6 0 6 2 6 4 6 6 

AGE E 

Figuree 6.1: Bad Health by Age in the 1993 CERRA Data 
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ObjectiveObjective health measures 

Evenn though all survey information is obtained directly from respondents, some in
formationn may still be considered objective. An example is straightforward statisti
call information like the number of doctor visits or the number of cigarettes smoked. 
Thee CERRA da ta contains information about the number of visits to a family doctor, 
specialist,, hospital, physiotherapist and psychotherapist in the 12 months previous 
too the survey. Figure 6.2 shows average numbers of visits by labour market s tate . 
Thee figure shows tha t disabled people make much more use of medical services than 
others,, while self-employed workers make the least use of medical provisions. Indices 
off the number of visits by age are shown in figure 6.33 . Most medical needs increase 
overr age. The number of visits to a specialist doubles between ages 44 and 64, and 
too a family doctor increases by 50 percent. The figure suggests that physiotherapy 
iss more and more replaced by hospital visits, although fluctuations between ages 
444 and 64 are small. The only medical provision that shows a significant reduction 
inn use when individuals become older is psychotherapy, with only half the visits at 
agee 64 of those at age 44. 

Figuree 6.2: Average Number of Medical Services Obtained by Respondents 

Otherr objective indicators for individual health are statistics on smoking, drink
ingg and exercising, which are only available in the 1995 survey. These statistics 
indicatee (dis)investments in individual stocks of health. Figure 6.4 shows relative 

3Indicess are averaged over three subsequent ages and set equal to 1 for age 44. The visits took 
placee in a 12 months period previous to the CERRA survey in 1993. 
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propensitiess to smoke, drink and exercise, distinguished by labour market state. In 
1995,, 8.7 percent of all respondents smoked, but this percentage is more than twice 
ass high for self-employed individuals, and only half that value for employees and 
unemployedd individuals. Disabled individuals smoked more than average. 

S p e c i a l i s t t 

F a m i l yy d o c t o r 

H o s p i t a l l 

P h y s i o t h e r a p i s t t 

P s y c h o t h e r a p i s t t 

4 22 4 4 4 6 48 50 52 5 4 56 58 6 0 62 6 4 66 

AGE E 

Figuree 6.3: Index of the Number of Medical Services by Age (Age 44 = 1) 

a a 
B B 
Q Q 

s s 
3 3 

Employees s 
Self—— employed 
Earlyy retired 
Disabled d 
Unemployed d 

Smoking g Drinking g Exercising g 

Figuree 6.4: Relative Propensity to Smoke, Drink and Exercise 
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Thee number of respondents drinking alcohol is a lot higher than for smoking, 
withh a sample average of 84 percent. Employees and early retirees drink the most, 
disabledd individuals the least. Regular exercise is performed by 45 percent of all 
respondents,, with a slightly higher percentage for early retirees and a considerable 
lowerr percentage for disabled individuals. The question can be raised whether this 
iss a reason for, or a consequence of disability. Measures on smoking, drinking and 
exercisingg may help to explain or indicate health conditions, but they are too specific 
too represent health conditions that affects labour market decisions. 

SubjectivelySubjectively assessed objective health measures 

Ass suggested by Anderson and Burkhauser (1985), health indices created from in
formationn on several observable physical and mental problems may overcome draw
backss of straightforward subjective and objective health measures. Two of such 
healthh indices can be constructed from the CERRA data. One is based on a list of 
100 questions concerning a variety of daily activities, for which respondents must 
indicatee whether they have structural difficulties with them. The other is produced 
fromm answers to 57 questions concerning physical and mental symptoms, known as 
thee Hopkins Symptom Checklist (HSCL). A HSCL score is constructed by adding 
thee values of all answers, which vary from 0 (respondent does not suffer from a 
symptomm at all) to 3 (respondent suffers very much from a symptom). The total 
scoree thus varies between 0 (healthy) to 171 (very unhealthy). The HSCL measure 
iss well known for its internal consistency and stability, its high correlation with clin
icall judgements, its discriminating power between patients and non-patients, and 
itss ability to determine changes in true health conditions as a result of treatment, 
seee Luteijn, Hamel, Bouwman and Kok (1981). Figure 6.5 shows the distribution 
off HSCL scores by labour market state. Working individuals have the lowest scores 
andd are therefore the healthiest individuals in the sample, followed by early retired, 
unemployedd and disabled individuals. The differences between labour market states 
aree evident, just like the increase in scores between 1993 and 1995 as a result of 
ageing.. The HSCL scores of unemployed individuals seem to decrease, but this can 
bee explained by a selective reduction of the number of unemployed respondents. 
Sectionn 6.2 provides an extensive illustration of HSCL scores and their variation 
withh age. 

HealthHealth and employment 

Thee CERRA survey contains questions that relate health conditions to the employ
mentt situation. For instance, workers have been asked whether they (occasionally) 
stayy home from work because of health problems and whether they see their health 
conditionn as a reason for early retirement. Figure 6.6 shows that the percentage of 
peoplee who stay home for health reasons increases with age, but that the percentage 
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off people that report health as a reason for expected early retirement declines with 
age.. Staying home from work may serve as a good indicator for the age related 
heal thh situation tha t affects labour supply. At the same t ime, the indicator for 
heal thh as a reason for expected early retirement suffers from selection bias, since 
earlyy retirement for health reasons directly affects the sample composition. 

--

• • 

DD 1993 
BB 1995 

--

--

--

= = 

--

-^~ -^~ 

--

--

Employeess Self-employed Early retired Disabled Unemployed 

Figuree 6.5: Score on Hopkins Symptom Checklist by Labour Market State 

(Occassionally)) staying home for health reasons 
Healthh as a reason for expected early retirement 

422 44 46 48 50 52 54 56 58 60 62 64 66 

Figuree 6.6: Work Absence and Expected Early Retirement for Health Reasons 
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Thee availability of panel data allows for testing whether health and retirement 
planss can predict future labour market decisions. Table 6.2 shows labour market 
statess of individuals in 1995 who were employed in 1993. Workers who report 
healthh problems in 1993 retire sooner, but not exclusively through the disability 
programme.. Reported health problems seem to be an indicator for preferences for 
retirementt in general. But relatively more people who explicitly give health as a 
reasonn for early retirement, retire through disability programmes. As a consequence, 
thesee people make less use of unemployment programmes. 

Tablee 6.2: Health, Expected and Actual Retirement (percentages of respondents) 

LabourLabour Market 
StateState in 1995 
Employees s 
Self-employed d 
Earlyy Retired 
Disabled d 
Unemployed d 
All l 

'Employee'Employee stays 
healthhealth reasons 

Occasionally Occasionally 
55.4 4 
0.0 0 

23.8 8 
11.5 5 
9.2 2 

100.0 0 

homehome for 
inin 1993' 

Never Never 
79.8 8 

1.1 1 
14.8 8 
1.2 2 
3.1 1 

100.0 0 

'Reasonn for expected early 
retirement retirement 

Health Health 
77.1 1 
0.0 0 

15.6 6 
5.4 4 
2.0 0 

100.0 0 

in in 1993' 1993' 
Other Other 
77.9 9 
1.2 2 

15.5 5 
1.6 6 
3.8 8 

100.0 0 

AA similar exercise is performed for respondents who report difficulties in per
formingg their job because of health limitations. Figure 6.7 shows percentages of 
respondentss in the 1995 CERRA survey by labour market state, who in 1993 had 
somee difficulties, many difficulties or for whom performing their job had become 
impossible.. Health conditions that limit the performance of labour are, already 
afterr two years, reasonable indicators for the probability of retirement, especially 
throughh the disability programme. The same conclusion can be drawn from table 
6.3,, which shows labour market states in 1995 of employees, distinguished by the 
levell of health limitations in 1993. 

Thee percentage of respondents for whom health problems cause no difficulties 
inn performing their job steadily declines over age, from an average of 83 percent 
att age 44 to 50 percent at age 64. People that report difficulties generally have 
difficultiess in other jobs as well (73 percent). To see whether working conditions 
aree a reason for health problems, respondents have been asked about the cause of 
theirr health condition. More than 46 percent of all respondents report a reason 
thatt is independent from work. Only 10.3 percent of all respondents who report 
difficultiess performing labour in 1993, felt that their employer took their health 
conditionn seriously. In general, health conditions are regarded as one of the most 
importantt reasons for job exit and early retirement. Table 6.4 gives percentages of 
respondentss who give an affirmative answer to questions whether health conditions 
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nn Working has become impossible in 1993 
E22 Working has become very difficult in 1993 
SS Working has become difficult in 1993 

Employeess Self-employed Early retired Disabled 

LABOURR MARKET SITUATION IN 1995 

Unemployed d 

Figuree 6.7: Difficulties in Performing Job Because of Health Limitations 

aree one of several reasons, or the most impor tant reason, for previous job exit or 
ret irement.. It is remarkable that 5.8 percent of all disabled respondents do not 
reportt health as a major reason for early retirement, and that for 21.5 percent of all 
disabledd respondents, health is not the most important reason for retirement. This 
suggestss tha t disability programmes are also used as unemployment or retirement 
programme.. On the other hand, 12.5 percent of all unemployed respondents indi
catee tha t their health condition is the most important reason for retirement, which 
suggestss tha t access to disability programmes is not unlimited. Based on the health 
discussionn in the li terature and the present overview of available health measures 

Tablee 6.3: Health Limitations and Retirement (percentage of respondents) 

LabourLabour Market 
StateState in 1995 
Employees s 
Self-employed d 
Earlyy Retired 
Disabled d 
Unemployed d 

JVone e 
79.8 8 
1.2 2 

15.1 1 
0.8 8 
3.1 1 

HealthHealth limitation in 1993 
Some Some 

76.3 3 
0.0 0 

14.7 7 
4.5 5 
4.5 5 

Large e 
61.4 4 
0.0 0 

21.4 4 
12.9 9 
4.3 3 

Complete Complete 
41.2 2 
0.0 0 

26.5 5 
17.6 6 
14.7 7 

All l 100.0 0 100.0 0 100.0 0 100.0 0 
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inn the CERRA data, the next section develops a model that enables the estimation 
off health profiles over age. These profiles meet some the objections that are raised 
againstt health measures in previous retirement models. 

Tablee 6.4: Health Condition as Reason for Job Exit (percentage of respondents) 

LabourLabour Market State 
Employees s 
Self-employed d 
Earlyy Retired 
Disabled d 
Unemployed d 
All l 

One One ofof several reasons 
9.1 1 
7.7 7 

21.5 5 
94.2 2 
17.7 7 
38.9 9 

MostMost important reason 
5.5 5 
7.7 7 

11.0 0 
78.5 5 
12.5 5 
29.4 4 

6.22 Lif e Cycle Health Dynamics 

Fromm the discussion in section 6.1, it can be concluded that a measure of health is 
neededd that (1) is a reliable reflection of the health condition that truly influences 
labourr supply decisions, and (2) can sufficiently be corrected for endogeneity to the 
labourr market state. In addition, since the retirement analysis is performed in a 
lifee cycle context, the health measure must preferably be dynamic and available 
forr all (retirement) ages. All work related and subjective health measures available 
inn the CERRA data may suffer from reporting errors that depend on the labour 
markett state of individuals. As a consequence, these measures are hard to correct 
forr endogeneity. Objective variables, like the number of doctor visits, may on the 
otherr hand not reflect health conditions that determine individual labour supply 
decisions.. In contrast, the HSCL score is known to have an excellent rate of internal 
consistency,, which means that scores are highly correlated with objective medical 
reportss on patients' true health conditions. Also, the HSCL score is consistent across 
respondents.. Compared to subjective or work related health measures, it suffers less 
fromm reporting errors that depend on labour market state. Still, the HSCL score may 
nott perfectly reflect health conditions that determine labour supply decisions, but 
ass a well balanced and validated health indicator, it performs better than objective 
measures.. Another advantage is that it is a continuous variable that enables the 
measurementt of (small) changes in health. Therefore, the HSCL score is well suited 
too reflect health dynamics over age and can consequently be used for a life cycle 
analysiss of retirement behaviour. 

Thee purpose of the present section is to produce individual health profiles over 
agee for the dynamic retirement model of section 6.3. First, HSCL scores of respon-
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dentss in the CERRA da ta are analysed to establish an appropriate model for health 
conditions.. Next, this model is presented and estimated. The results are used to 
producee est imated health levels that depend on age and labour market s tate. 

6.2.11 A Model for Age Related Heal th Dynamics 

Healthh conditions vary considerably between individuals over time. Health is largely 
uncertainn and dynamic. Unforeseen events have sudden impacts on health. People 
cann be involved in accidents or may experience health shocks due to the onset of 
aa (chronic) disease. A model for the assessment of health conditions must take 
thiss into account. But health is not a purely probabilistic event. It can part ly be 
explainedd by individual characteristics. Grossman (1972) shows that people may 
increasee their durable stock of health by investments, which produce an ou tpu t of 
healthyy t ime. Information on the amount of investments in health is not available 
inn most da ta sets like the CERRA survey, although there is some information on 
smoking,, drinking and exercising. However, the propensity to invest can be related 
too observables like gender, education, marital s ta tus and labour market state. 

Thee functional form of the relationship between health and observables tha t rep
resentt individual investments in health, needs to be established empirically. Figure 
6.88 shows the distribution of HSCL scores in the CERRA da ta for 1993 and 19954 . 
Mostt observations are found at high levels of health (low HSCL scores), and the 
numberr of observations decreases approximately log-linearly with decreasing health 
levelss (increasing HSCL scores). This suggests a log-linear model for health as rep
resentedd by the HSCL score. Following Kerkhofs and Lindeboom (1997) and using 
thee panel da t a character of the CERRA survey, with N individuals (i = 1, ..., N) 
observedd for T periods of t ime (t = 1, ..., T), a health model is specified as 

\nhit=X'\nhit=X'ititf3f3 + ai + eit (6.1) 

wheree ha is the HSCL score for individual i at t ime t plus one, to allow for HSCL 
scoress of zero, Xu is a vector of explanatory variables, j3 its associated parameter 
vector,, and en an independent and identically distributed error term tha t represents 
unforeseenn health shocks which are independent of variables in Xu. The term a t is 
ann unobserved individual t ime constant effect tha t exhibits elements of the initial 
stockk of health and decisions made in the course of life concerning labour market 
s t a tuss and health. The term a» may therefore be correlated with the labour market 
variabless in Xu. Since the sample is taken from an ongoing process, initial condition 
problemss may arise when a, is not orthogonal to the regressors in Xu. Since the 
mainn objective of this health model is the calculation of unbiased health profiles, 

4 I nn order to smooth the graph for lack of data on some of the values, the scores are divided in 
classess with length 3, which means that the number of observations are shown for HSCL scores 0 
too 1, 2 to 4, and so on. 
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thee individual effects a; are simply treated as unknown fixed effects. Effectively 
thiss means that the model is estimated conditional on the values of the individual 
effects,, which are calculated along with the other parameters of the model. This 
approachh requires no assumptions on the dependence structure of the regressors 
onn the right hand side of equation (6.1) and ai. To reduce the dimensionality of 
thee health level equation with individual specific constants, the first difference of 
equationn (6.1) is taken as 

AA In hit = AX'itP + Acti + Aeit 

== A V > + e,-t (6.2) 

wheree A is the first difference operator, i.e. Alnh» = \nhit - ln/i , | t_i. The vector 
AVuAVu contains first differences of all non-constant variables in Xit, to is its associated 
parameterr vector, and e,-* a vector of randomly but independent and identically 
distributedd error terms. Consistent estimation of the parameters of interest does 
nott require specification of the dependency between Xit and a;. Simple Ordinary 
Leastt Squares estimates of (6.2) yield consistent estimates of u>. The hypothesis 
iss however that health is adequately described by equation (6.1), which means 
thatt health levels are only affected through time constant unobservables. As a 
consequence,, the remaining stochastic variation in equation (6.2), denoted by en, is 
independentt of Vu-

Figuree 6.8: Distribution of HSCL scores in the CERRA data 

Takingg first differences is convenient given the model assumptions, but it has the 
consequencee that along with a,, all time constant variables cancel from equation 
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(6.1).. This means that estimation of equation (6.2) alone does not allow for the 
assessmentt of the effects of for instance gender, birth cohort and education on the 
observedd level of health. That requires a second step in the estimation of health 
levels,, which is presented below. 

Beforee the model is implemented, the data available for estimation is reviewed. 
Tablee 6.5 and table 6.6 give overviews of means, standard errors, and percentages 
off selected variables from the CERRA data. A sample is constructed by selecting all 
respondentss who are present in both the 1993 and 1995 survey, who have nonneg-
ativee HSCL scores, and have no missing information on labour market state, age, 
labourr experience and the amount of smoking, drinking and exercising. This results 
inn a sample of 1998 observations of individuals at two different moments in time. 
Respondentss are on average 55 years of age in 1993. The average respondent is born 
inn 1938, but table 6.6 shows that the majority is born between 1926 and 1935, and 
onlyy a few during the Second World War. This is the result of sample stratification 
(moree people aged 52 and older have been interviewed) and low fertility during the 
Secondd World War. 

Tablee 6.5: Means and Standard Errors of Selected Variables 

Va.ria.ble Va.ria.ble 

HSCLL Score 
Age e 
Yearr of Birth 
Experiencee in Years s 
Percentagee of Life Employed 

NumberNumber of Observations 

mean n 

14.18 8 
55.11 1 
37.89 9 
31.52 2 
57.12 2 

1993 1993 

std.std. error 

17.59 9 
5.71 1 
5.71 1 

10.17 7 
17.05 5 

1998 8 

mean n 

15.12 2 
57.11 1 
37.89 9 
32.64 4 
57.19 9 

1995 1995 

std.std. error 

16.81 1 
5.71 1 
5.71 1 

10.36 6 
17.12 2 

1998 8 

Althoughh people are re-interviewed after 2 years, the average labour market 
experiencee increases by only 1.1 year, due to retirement of some of the respondents. 
Ann increase in the average value between 1993 and 1995 of the percentage of life that 
individualss have worked, indicates that the majority of respondents still increases 
theirr labour market experience in this period by continued employment. However, 
thee percentage of employed people (employees and self-employed) decreases from 
61.44 percent to 49.9 percent. Most of this change is caused by early retirement, 
withh only a few entrances into disability and unemployment programmes. The 
modestt decline in the percentage of disabled individuals between 1993 and 1995, can 
bee attributed to transitions into private pension programmes and reporting errors 
concerningg the exact labour market state, which are ignored in the analysis below. 
Labourr market experience and the percentage of life employed are both indicators 
forr the effort that has been put in labour, which may affect health conditions later in 

http://Va.ria.ble
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life.. Effects on health may also be expected from smoking, drinking and exercising. 
Dataa for these aspects are available in the 1995 survey only. Almost 17 percent of 
thee sampled respondents are heavy drinkers (more than 3 glasses of alcohol every 
day).. Less than 5 percent smokes. Exercising seems not to be a common activity 
forr elderly people, since the majority of respondents spends less than one hour 
exercisingg each week. 

Tablee 6.6: Characteristics of Individuals (sample percentages) 

Va.ria.bles Va.ria.bles 
Labourr Market Status 

Employees s 
Self-employed d 
Earlyy Retired 
Disabled d 
Unemployed d 

Smokingg (> 1 sigarette per day) 
Drinkingg (> 4 glasses per day) 
Exercisingg (> 1 hour per week) 
Supervisionn over other employees 

1993 1993 

54.2 2 
7.2 2 

13.1 1 
15.9 9 
9.6 6 

n.a. . 
n.a. . 
n.a.. n.a.. 
44.1 1 

JJ 995 

42.9 9 
7.0 0 

24.3 3 
15.7 7 
10.2 2 
4.5 5 

16.8 8 
43.1 1 
43.2 2 

Constants Constants 
Education n 

Nonee 2.5 
Primaryy General 16.3 
Primaryy Vocational 19.9 
Secondaryy General 13.1 
Secondaryy Vocational 16.0 
Higherr General 5.7 
Higherr Vocational 19.7 
Academicc 6.9 

Birthh Cohort 
19266 - '35 39.1 
19366 - '40 34.0 
19411 - '45 11.3 
19466 - '55 15.6 

NumberNumber of Observa-tions 

Female e 
Livingg with Partner 
Migrant t 
Sectorr Type 

Agriculturee and Fishing 
Mining g 
Heavyy Industries 
Lightt Industries 
Utilityy Companies 
Construction n 
Catering g 
Transport t 
Financiall Services 
Otherr Services 

16.7 7 
73.3 3 
5.4 4 

10.7 7 
0.2 2 
9.1 1 
8.9 9 
1.6 6 
8.7 7 

13.5 5 
5.5 5 
9.2 2 

32.7 7 
1998 8 

ii.a.. — variable not avaiiabJe 

AA typical factor that may reflect the propensity of individuals to invest in health 
iss the level of education. Higher educated people are expected to invest more in 
healthh as a result of more education and income. All educational levels are well 
representedd in the sample. Women are under-represented as the sample only con-

http://Va.ria.bles
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tainss heads of household. By definition these are household members with the 
highestt income level, which in 83.3 percent of all cases are men. Individuals living 
withh a partner (married or cohabiting) may have different health conditions than 
thosee who are not. This can be the result of care provided by partners, or due 
too characteristics that are typical for people who also have relatively high partner 
probabilities.. The same may be true for migrants, who in addition have different 
backgroundss of inherited health. Finally, working conditions like sector type, com
panyy size, public sector and the amount of supervision over other employees, may 
alsoo influence health conditions. Table 6.6 reports percentages for sector type and 
supervision,, as these factors play a role later in the analysis. 

Tablee 6.7: Average HSCL Scores by Age, Labour Market State and Year 

Labourr Market State 4040 to 50 5151 to 55 
Age Age 

5656 to 60 6161 to 70 All All 

1993 1993 

Employees s 
Self-employed d 
Earlyy Retired 
Disabled d 
Unemployed d 

All l 

10.32 2 
8.68 8 

33.35 5 
25.32 2 

11.78 8 

11.97 7 

10.93 3 
11.75 5 
32.36 6 
24.38 8 

15.64 4 

11.17 7 
12.76 6 
9.00 0 

26.42 2 
17.09 9 

15.31 1 

7.70 0 
13.12 2 
9.33 3 

24.14 4 
15.29 9 

13.22 2 

10.98 8 
11.20 0 
9.28 8 

27.48 8 
19.16 6 

14.18 8 

1995 1995 

Employees s 

Self-employed d 
Earlyy Retired 
Disabled d 
Unemployed d 

All l 

10.17 7 

9.42 2 
7.00 0 

29.93 3 
24.94 4 

11.63 3 

12.23 3 
13.94 4 
10.33 3 

40.91 1 
26.96 6 

16.62 2 

11.31 1 
10.92 2 
11.85 5 

28.35 5 
19.06 6 

15.42 2 

10.35 5 
12.87 7 
13.17 7 
26.56 6 

14.40 0 

15.99 9 

11.09 9 

11.73 3 
12.74 4 
28.94 4 

18.75 5 

15.12 2 

Too obtain better insight in the distribution of health levels, table 6.7 presents 
averagee HSCL scores by age, labour market state and year. The table shows a large 
variancee in HSCL scores between individuals, resulting in very different averages 
overr subgroups in the total sample. The health condition appears to be the worst 
forr people aged 51 to 55, which may be a birth cohort effect. In general, disabled 
individualss have by far the highest HSCL scores and (self-)employed individuals 
thee lowest. The table illustrates that an appropriate health model must distinguish 
betweenn age and birth cohort effects, and that it should account for stochastic 
variationn in health levels between individuals at different moments in time. 
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6.2.22 Model Implementation and Results 

Estimatess for the panel data model parameters for health are obtained using a two 
stagee estimation procedure that treats individual fixed effects as unknown (nui
sance)) parameters. Individual fixed effects are incorporated to account for possible 
simultaneityy between individual labour market histories and health. In the first 
stage,stage, the nuisance parameters are eliminated by taking first differences from equa
tionn (6.1). The result is estimated by Ordinary Least Squares. Since apart from 
individuall effects, all time constant variables in Xit cancel out, the first stage esti
matess are used in a second stage to calculate individual fixed effects from 

didi = \nhi-VlCj (6.3) 

wheree hi and V{ are the average values over 1993 and 1995. See for instance Hsiao 
(1986).. Next, these computed fixed effects are regressed on a vector of time constant 
variabless Z, that are excluded in the first stage: 

aaii = Z'i6 + vi (6.4) 

wheree the vector Z, includes time constant variables like gender, birth cohort and 
education.. Ordinary Least Squares provide unbiased and consistent estimates for 
thee parameters in <5, but with incorrect error terms. Since equation (6.3) is used to 
calculatee d,- instead of the correct specification given by 

ototii = \Tihi-ViU-€i (6.5) 

thee error term of the second stage regression satisfies 

ViVi = Ui + Vl{ut-Cj) + u (6.6) 

withh f» Lui. The error term i/, represents three sources of uncertainty that enter 
thee second stage regression. These are the unexplained part ut- of the true model 
o,-- = Z[b + Ui, and two terms that follow from the difference between a; and its 
estimatee that is obtained from equation (6.3). Defining w = e + u, it follows that 

COV(V)COV(V) = <T11N + VCOV(U)V' (6.7) 

wheree I;v is the identity matrix with rank equal to the number of observations N. 
Followingg Kerkhofs and Lindeboom (1997), a consistent estimate of er̂  is 

99 w'w - tTace(V'MzVCov(Üj)) .. D, 
(T(T = — — (O .o) 

N-Kz N-Kz 
wheree w = a - Z6, Mz = Ijv — Z(Z'Z)~XZ' and I<z is the rank of the matrix 
Z.Z. Equations (6.7) and (6.8) are used to obtain an expression for the variance-
covariancee matrix 

Cov(<5)) = {Z'ZylZ'Cov(u)Z(Z'Z)-1 (6.9) 
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fromm which the correct standard errors for 6 are derived. 
Thee result of the two stage estimation procedure with corrected standard errors 

iss reported in table 6.8 (Two Stage OLS), along with the result from an Ordinary 
Leastt Squares estimation of equation (6.1) (OLS), in which the individual fixed 
effectss c*i are assumed to be equal to zero. With both age and year of birth included 
inn the analysis, no constant can be identified for the OLS estimation. As a result, the 
agee effect is much stronger than in the Two Stage OLS procedure. Both procedures 
showw a decline in HSCL scores at early ages, followed by an increase. For the OLS 
procedure,, the minimum HSCL score is found at age 48, while the Two Stage OLS 
proceduree estimates the minimum score at age 30. The latter seems to provide a 
moree consistent health profile for the age bracket under consideration (44 to 64). 
Bothh procedures show that females and individuals living with a partner experience 
slowerr increases in HSCL scores. This either suggests that partners are good for 
one'ss health, or that healthy people find partners easier. 

Thee most important differences between the two estimation procedures, which 
illustratee the significance of the individual effects a; and their correlation with 
individuall characteristics in Xu, ave found for labour market states. According to 
thee Two Stage OLS results, there is a slight decrease in HSCL scores once individuals 
becomee self-employed or early retired, a slight increase when becoming disabled, and 
aa large decrease when entering unemployment. The results in the OLS procedure, 
wheree individual effects are ignored, are rather different. Becoming self-employed 
wouldd decrease the HSCL score much stronger, early retirement and unemployment 
wouldd lead to an increase in HSCL scores instead of a decrease, and disability would 
boostt HSCL scores to high levels. Apparently, labour market states are correlated 
withh individuals effects, which explain a large part of the variation in health levels. 
Workerss who become disabled or unemployed particularly seem to have individual 
characteristicss that cause HSCL scores to be high. Not controlling for these effects 
biasess the estimates for the influence of labour market states on health levels, which 
showss the need for a two stage estimation procedure. The lack of significance of all 
parameterss in the first stage of the Two Stage OLS procedure, shows the relative 
importancee of the stochastic component in the difference equation. This is confirmed 
byy the low corrected R? of 0.01. Nevertheless, the results are still applied in the 
remainderr of this chapter. 

Thee variables that are used in the second stage of the Two Stage OLS procedure 
showw much more similarity between the two estimation procedures. Higher educa
tionn leads to lower HSCL scores and therefore better health conditions, consistent 
withh the idea that higher education and income levels enable better investments in 
health.. Health levels are also affected by sector type. Employees of utility compa
niess and in the transport sector have better health conditions, all else being equal. 
Thee percentage of life that individuals have been employed has a positive effect on 
healthh levels. Working more may lead to higher health investments. The difference 
inn health levels between birth cohorts is significantly represented by a quadratic re-
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Tablee 6.8: Estimation Results for the Health Equation 

Va.ria.ble Va.ria.ble 

OLS OLS 
estimate estimate error error 

TwoTwo Stage 
estimate estimate 

OLS OLS 

error r 

(first(first stage) 

Age e 
Agee Squared 

Femalee x Age 

Livingg with Pa r tne r 
Labourr Market S ta te 

Self-employed d 

Earlyy Retired 
Disabled d 

Unemployed d 
Labourr Marke t S ta te Two Years Earlier 

Self-employed d 
Earlyy Ret i red 

Disabled d 
Unemployed d 

Cons t an t t 
Educat ion n 

P r imaryy Vocational 
Secondaryy General 
Secondaryy Vocational 

Higherr General 
Higherr Vocational 

Academic c 
Sectorr Type 

Utilityy Companies 
T ranspo r t t 

Noo Supervision 
Percentagee of Life Employed 

Yearr of Bi r th 
Yearr of Bir th Squared 
Female e 
Migrant t 
Smokingg (> 1 cigarette per day) 
Drinkingg ( > 4 glasses per day) 
Exercisingg ( > 2 hours per week) 

Correctedd R* for In hu 
Correc tedd R2 for A In hu 

Correctedd R2 for Qi 

*.-- significant at the 5 percent level; 

-0.373* * 

0 .004 ' ' 
-0.020* * 

-0.148* * 

-0.216 6 
0.012 2 
0.401* * 
0.123 3 

0.152 2 

0.010 0 
0.536* * 
0.120 0 

-0.183* * 

-0.158* * 
-0.195* * 
-0.215* * 
-0.188* * 

-0.096 6 

-0.432* * 
-0.155* * 

0.065* * 
-0.349* * 

0.512* * 
-0.006* * 
1.304* * 
0.289* * 

-0.010 0 
0.042 2 

-0.041 1 

0.086 6 
0.001 1 

0.008 8 

0.048 8 

0.164 4 

0.078 8 
0.120 0 
0.096 6 

0.163 3 
0.086 6 

0.119 9 
0.100 0 

0.055 5 
0.062 2 

0.059 9 
0.083 3 
0.058 8 
0.081 1 

0.137 7 
0.075 5 

0.037 7 
0.129 9 
0.100 0 

0.001 1 
0.447 7 

0.076 6 
0.082 2 
0.046 6 
0.035 5 

0.14 0.14 

#.--

-0.108 8 

0.002* * 

-0.036 6 
-0.089 9 

-0.026 6 

-0.087 7 
0.011 1 

-0.326* * 

-0.273 3 
0.187 7 

0.399* * 
-0.136 6 

(secondd s 

-6.622 2 

-0.228* * 

-0.246* * 
-0.276* * 
-0.344* * 
-0.355* * 

-0.319* * 

-0.521* * 
-0.212* * 

0.091 1 
-0.991* * 

0.442 2 
-0.005 5 
2.292 2 
0.284* * 

0.015 5 
0.035 5 

-0.078 8 

0.110 0 
0.001 1 

0.030 0 
0.083 3 

0.176 6 

0.073 3 
0.130 0 
0.107 7 

0.281 1 

0.198 8 
0.209 9 
0.173 3 

ta.ge) ta.ge) 

14.890 0 

0.074 4 
0.086 6 
0.081 1 
0.119 9 

0.092 2 
0.134 4 

0.176 6 
0.097 7 
0.066 6 
0.276 6 

0.532 2 
0.004 4 

3.401 1 
0.099 9 

0.105 5 
0.062 2 
0.049 9 

0.01 0.01 

0.54 0.54 

significantsignificant at the 10 percent level 

http://Va.ria.ble
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lation.. Individuals who were born during the Second World War have significantly 
lowerr health levels (higher HSCL scores) than individuals who were born before or 
welll after the war. The cohort which turns out to have the least favourable health 
condition,, was born in 1947, right after the war, when a baby boom took place 
whilee (medical) provisions were still limited. Females initially have lower health 
levelss than males (higher HSCL scores), but the decrease in female health levels 
overr age is lower, eventually explaining higher life expectancies for women. For 
migrants,, both estimation procedures find approximately the same negative effect 
onn health. Finally, the information on smoking, drinking and exercising does not 
explainn much of the differences in HSCL scores. Although the signs from the Two 
Stagee OLS procedure are plausible, with a negative effect on health levels from 
smokingg and drinking and a positive effect from exercising, the impacts are very 
smalll and not significantly different from zero. It is concluded that individual health 
conditionss are mainly explained by unobserved individual effects, education, gender, 
birthh cohort, labour market state and age. 
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Figuree 6.9: Actual and Estimated Log HSCL Score Distributions 

Thee corrected R? value for the OLS estimation shows that 14 percent of all vari
ationn in observed HSCL scores is explained by variation in the included explanatory 
variables.. Differences in HSCL scores between 1993 and 1995 are mainly explained 
byy error terms. The variance in the computed individual effects di is for 54 percent 
explainedd by variation in the included explanatory variables. To analyse the fit of 
thee health model, estimated HSCL scores from the two stage estimation procedure 
aree compared with observed scores. Figure 6.9 shows distributions of actual and 
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estimatedd log HSCL scores5. The small number of respondents with low HSCL 
scoress is evident. The estimates smooth out these fluctuations in observations and 
fitfit the true distribution rather well. This distribution strongly resembles the log-
linearr distribution. The average actual and estimated log HSCL scores by age are 
graphedd in figure 6.10. Again, the fit of the model proves to be rather well. 

2. 8 8 

2. 7 7 

2. 6 6 

2. 5 5 

2. 4 4 

2. 3 3 

2. 2 2 

2. 1 1 

2. 0 0 

1. 9 9 

1. . 

--

--

—i—i 1 r t 

Estimations s 

AA  '"P 
// i \ \ / / 

// / *t / 

ii i i i i i i i 

--

400 4 2 4 4 4 6 4 8 5 0 5 2 5 4 5 6 5 8 6 0 6 2 6 4 6 6 

Figuree 6.10: Actual and Estimated Average Log HSCL Scores by Age 

Itt is interesting to see whether 1993 survey respondents who do not participate 
inn the 1995 survey, have significantly different health conditions from those who 
do.. The health equation in (6.1) is estimated on a larger sample of 1993 survey 
respondentss with an indicator for sample attrition in 1995. Variables like smoking, 
drinkingg and exercising are excluded from the equation as they are only available 
inn the 1995 survey. The parameter for the attrition indicator turns out to be 
insignificantlyy different from zero, which implies that the reason for individuals not 
too participate in the 1995 survey is not correlated with health. 

6.2.33 Estimation of Life Cycle Health Profiles 

Noww that the health model is estimated, health profiles can be calculated by age 
forr different labour market careers. These health profiles are meant as input in 
thee dynamic retirement model of section 6.3, to estimate the effect of health on 
retirementt behaviour. Since the dynamic programming model does not allow for 

55 The true distribution of log HSCL scores in the sample is approximated by the number of 
observationss in each of 30 equally sized categories between the log HSCL values 0 and 5.2. 
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unobservedd heterogeneity in health levels or retirement behaviour, the main purpose 
off these health profiles must be to represent individual health levels as closely as 
possible.. There are a number of ways in which health profiles can be specified: 

FixedFixed effect equal to the observed sample average: 

hhltlt = exp ( v ^ + ( in* - £ £ f = 1 K ^ ) ) (6-10) 

FixedFixed effect equal to the estimated fixed effect: 

ktkt = exp (v?tw + di) = exp {y(tQ + Z[b) (6.11) 

FixedFixed effect equal to the sample average of calculated fixed effects: 

hhitit = exp {V!tü +Ö) = exp (yltCo + £ £ f = 1 ^ ) (6.12) 

FixedFixed effect equal to the individually calculated fixed effect: 

huhu = exp(V£w + at) = exp (Vtfw + (in hi - K/w)) (6.13) 

FixedFixed effect equal to the calculated fixed effect in 1993: 

hhitit = exp (v;-;<2+ (\nhi{1993} - Vi'{1993}^)) (6.14) 

Twoo main issues determine the choice for the specification of individual health 
profiles.. The first issue is that estimated health profiles may be endogenous to labour 
markett decisions. The profiles in equations (6.10) to (6.14) suffer to an increasing 
extendd from endogeneity. Estimated health levels in equation (6.10) only vary by 
variabless from the difference equation and are therefore the least endogenous to 
individuall labour histories. Equation (6.14) on the other hand produces estimates 
off health levels such that the estimated value for 1993 is equal to the observed 
value.. This health level may be the result of simultaneous decisions about labour 
supplyy and investments in health, and therefore endogenously determined. The 
developmentt of health by age, as calculated by equation (6.14), is however exogenous 
too labour supply decisions in the past. 

Thee second issue is that actual health conditions are influenced by unobserved 
shockss that are independent of labour supply decisions. These shocks can lead 
too large differences in health conditions between individuals, which can not be 
explainedd by the explanatory factors in the health model, or by labour supply 
decisionss in the past. If these unobserved individual effects are of prime importance, 
thenn equation (6.14) most closely represents individual health levels and equation 
(6.10)) the least. 



6.2.6.2. Life Cycle Health Dynamics 183 3 

Ideally,, estimated health profiles must include individual fixed effects that are 
completelyy exogenous to labour market decisions in the past. Equation (6.11) is 
ann approximation of this situation if all labour related variables are left out of Z,. 
However,, this specification limits the variation in estimated health levels. Inclusion 
off these health estimates in a model of retirement decisions, biases the absolute 
valuee of the estimated health parameter downwards as a result of measurement 
error.. The same problem applies to the specifications of health in equations (6.12) 
andd (6.13). The health measure in equation (6.14) offers the largest amount of 
heterogeneity,, which is important for the identification of health effects. It also 
iss the most accurate measure of health if unobserved individual fixed effects are 
considerablyy stronger than the influence of endogenous labour market decisions. As 
aa result, the health profile specifications that are used in the retirement model of 
sectionn 6.3 are equations (6.11) and (6.14). 
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Figuree 6.11: Estimated Average Health Profiles by Birth Cohort and Gender 

Figuress 6.11 and 6.12 show estimated health profiles based on the average HSCL 
scoree in the sample. They vary only by age, birth cohort, gender and labour market 
state,, according to equation (6.14). Health deteriorates with age, but this process 
iss stronger for men than for women, who initially have higher HSCL scores. The 
effectt of the Second World War on health conditions is evident from the difference in 
healthh profiles between birth cohorts. All other things being equal, health conditions 
aree best for people who remain unemployed. Once individuals start to work, it is 
bestt to remain employed, since both disability and early retirement cause HSCL 
scoress to rise, even though early retirement has an initial positive effect on health. 
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Employedd until age 65 
-- — Early Retired at age 57 
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Figuree 6.12: Est imated Average Health Profiles by Different Careers 

6.33 A Life Cycle Retirement Model 

Inn this section, a life cycle retirement model is presented in which health profiles 
aree explicitly incorporated. The model is similar to the model in chapter 5, except 
t h a tt the choice framework is not limited to one single transition, but includes all 
labourr supply and retirement decisions from age 41 on. First, da ta available for 
thee analysis are presented. Next, a detailed specification is given of the dynamic 
programmingg model. The section ends with the presentation and discussion of the 
est imationn results. 

6.3.11 Data 

Thee da ta for the analysis is taken from the CERRA survey, which was discussed in 
chapterr 3. Since the life cycle retirement model analyses retirement decisions by 
respondentss for each year between age 41 and the last age at which respondents 
aree interviewed, full use is made of the surveys held in 1993 and 1995. For most 
respondents,, the surveys provide information on labour market histories until 1995. 
Unfortunately,, the da ta do not contain information on retirement decisions in each 
andd every year. However, under the assumption of retirement as a permanent 
(absorbing)) s ta te , it is sufficient to know at which date or age retirement actually 
takess place. For example, if a respondent of 62 years old has retired at age 57, it is 
assumedd t ha t (s)he chose to continue employment at all ages between 41 and 57, and 
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thatt his or her last labour market decision took place at age 57. The assumption 
off permanent retirement is motivated by the small number of job transitions and 
re-entrancess to the labour market among elderly employees in the CERRA data, 
andd by the modest search activities of elderly people, as illustrated in chapter 3. 
Iff respondents have not retired in 1995, it is concluded that they have chosen to 
continuee employment at all ages since their 40th birthday. 

Fromm a total of 4727 heads of household in the CERRA data, only a limited num
berr is selected for the analysis of retirement decisions in this chapter. Respondents 
mustt have been employed at age 40 and must be between 41 and 64 years of age 
att the time of observation, either in the 1993 or 1995 survey. A further selection is 
madee to exclude (retired) self-employed respondents. Respondents with real wage 
levelss below the minimum wage or above 150,000 Dutch guilders per year, are elimi
natedd from the sample to avoid the influence of outliers. Selection by the availability 
off data on sector type, smoking, drinking and exercising, and on HSCL scores, fur
therr reduces the sample size. Together, this leaves 1697 heads of household for the 
analysiss of life cycle retirement behaviour. Table 6.9 shows numbers of observations 
byy age and retirement route. The decline in the number of total observations by 
agee is the result of observing respondents up to a certain age. 

Thee distinction between quits and layoffs in table 6.9 is identical to that in 
chapterr 5. Quits are initiated by workers, while layoffs are initiated by employers. 
Thee most important reason for retirement, as reported by respondents, determines 
whetherr retired individuals have quit or have been laid off. An overview of these 
reasonss is given in table 5.4 of chapter 5. Here it is noted that 27 percent of all 
retirementss are involuntary, and that they are unevenly distributed over retirement 
routes:: 25 percent of all early retirees, 15 percent of all disabled, and 57 percent of 
alll unemployed are laid off. 

Forr the dynamic decision process as described by the life cycle retirement model 
inn this chapter, the explanatory variables must describe individual circumstances 
att all elderly stages in life. Since future circumstances are not known, assumptions 
mustt be made regarding future values of these factors. For wages and pensions, in
dividuall profiles are constructed in chapter 4, based on observed wages and (labour) 
characteristics.. These profiles depend on retirement decisions, both with regard to 
statee and age. Other explanatory factors for retirement are based on their value in 
1993,, 1995 and 1991 if available6. Some variables are constants, for example educa
tion,, gender and birth cohort, or vary in a deterministic way, like age, labour market 
experiencee and tenure. Most other explanatory variables can be considered time 
dependent.. For these variables, additional assumptions have to be made. Working 
conditionss and sector type are assumed to remain constant, since not many job 
changess take place at the ages under consideration (see chapter 3). For the remain-

6 Da taa from the 1993 survey contains information on several variables in 1991, due to a number 
off retrospective questions. 
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Tablee 6.9: Number of Observations by Age Used for Estimation 

Early Early 
AgeAge Working Retired Disabled Unemployed Quits Layoffs Total 
41 1 
42 2 
43 3 
44 4 
45 5 
46 6 
47 7 
48 8 
49 9 
50 0 
51 1 
52 2 
53 3 
54 4 
55 5 
56 6 
57 7 
58 8 
59 9 
60 0 
61 1 
62 2 
63 3 
64 4 

Tota l l 

1690 0 

1679 9 

1660 0 

1608 8 

1547 7 

1488 8 

1419 9 

1333 3 

1271 1 

1202 2 

1148 8 

1092 2 

1030 0 

898 8 
763 3 
627 7 
478 8 
358 8 
224 4 
85 5 
46 6 
25 5 
10 0 
6 6 

2168 7 7 

1 1 
0 0 
1 1 
0 0 
1 1 
1 1 
2 2 
4 4 
3 3 
9 9 
7 7 
7 7 
8 8 
20 0 
37 7 
36 6 
86 6 
64 4 
100 0 
119 9 
34 4 
8 8 
7 7 
2 2 

557 7 

6 6 
8 8 
12 2 
9 9 
14 4 
12 2 
13 3 
12 2 
16 6 
21 1 
13 3 
21 1 
15 5 
23 3 
13 3 
14 4 
11 1 
7 7 
2 2 
3 3 
0 0 
0 0 
0 0 
0 0 

245 5 

0 0 
3 3 
6 6 
4 4 
6 6 
2 2 
8 8 
7 7 
8 8 
7 7 
6 6 
5 5 
12 2 
10 0 
12 2 
17 7 
9 9 
5 5 
4 4 
1 1 
0 0 
2 2 
0 0 
0 0 

134 4 

7 7 
10 0 
11 1 
9 9 
15 5 
15 5 
19 9 
18 8 
19 9 
24 4 
21 1 
20 0 
16 6 
35 5 
39 9 
44 4 
75 5 
50 0 
81 1 
108 8 
28 8 
8 8 
5 5 
2 2 

679 9 

0 0 
1 1 
8 8 
4 4 
6 6 
0 0 
4 4 
5 5 
8 8 
13 3 
5 5 
13 3 
19 9 
18 8 
23 3 
23 3 
31 1 
26 6 
25 5 
15 5 
6 6 
2 2 
2 2 
0 0 

257 7 

1697 7 

1690 0 

1679 9 

1621 1 

1568 8 

1503 3 

1442 2 

1356 6 

1298 8 

1239 9 

1174 4 

1125 5 

1065 5 

951 1 
825 5 
694 4 
584 4 
434 4 
328 8 
208 8 
80 0 
35 5 
17 7 
8 8 

2262 3 3 

ingg explanatory variables, information from both the 1993 and 1995 wave of the 
CERRAA survey is used to construct life cycle profiles. Typically, values before 1991 
aree taken equal to the value in 1991, and values after 1995 are taken equal to the 
valuee in 1995. Values in 1992 and 1994 are either taken equal to the average of the 
adjacentt years, or to the 1993 value. Examples are the labour market state of part
ners,, company size, the distinction between private and public sector, and the level 
off supervision of individual employees. All unknown future values are assumed to 
equall the last known value, under the assumption that there is not a more reliable 
predictorr for the future than the most recent situation. Variables for the determina
tionn of pensions, benefits and time dependent eligibility for retirement programmes 
aree based on imputed values for age, tenure and labour market experience. Further 
descriptionss of all relevant variables are given in appendix 6.A. 
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6.3.22 Model Specification 

Similarr to chapter 5, retirement is expressed as the choice for an optimal age to 
stopp working, with ages denoted by an index t. Actual decisions are denoted by the 
sequencee of control variables 

,,kk _ ƒ 1 if alternative k is chosen at age t ,„ 1 _v 
** |̂  0 otherwise 

forr work and non-work states k. In each period, choices are mutually exclusive or 

££ dk
t = 1, V* (6.16) 

keD, keD, 

meaningg that only one of the alternatives can be chosen from the choice set Dt} 

whichh includes employment and retirement options for which individuals are el
igible.. It is assumed that choices are made once every year at the birthday of 
individuals.. Apart from retirement ages, four major choice alternatives or states k 
aree distinguished. They are given by7 

kk = W 
kk = ER 
kk = DI 
Jbb = UE 

employment t 
earlyy retirement 
disability y 
unemployment t 

Itt is assumed that all retirement alternatives are absorbing states, which is formally 
expressedd by 

d** = 1 = > df+1 = 1, ke {ER, DI, UE} 

Absorbingg retirement states reduce the retirement problem to an optimal stopping 
process,process, where employees choose the optimal moment for permanent retirement. El
igibilityy constraints for early retirement programmes are incorporated in the model 
byy the construction of individual and age specific choice sets Dt. These choice sets 
aree based on information about exact requirements. It is assumed that individuals 
remainn eligible once these requirements are met. Although participation in disabil
ityy programmes is formally restricted by health limitations, no such restrictions are 
imposedd in the model. In case of unemployment, benefit programmes are assumed 
too be generally accessible. Identical to chapter 5, involuntary retirement is indicated 
by y 

__ ƒ 1 if retirement is involuntary at age t , . 
' ~~ I 0 otherwise 

7Forr the empirical analysis, a fifth alternative is added, which is identical to unemployment, 
butt with an income level equal to zero. This way, estimated preferences for income are not only 
basedd on differences, but also on absolute levels. 
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andd is made dependent on observed characteristics of employers and employees, 
representedd by a vector Zt, and on unobserved characteristics, denoted by \ix. Using 
thee same distributional assumptions as in chapter 5, the probability of involuntary 
retirementt or the layoff risk at age t is represented by the Logit probability 

„„ = P ( s , = 11 n.) = ™p{Zji]8] (6.18) 
11 + exp {Zt0) 

wheree 6 is a vector of behavioural parameters that express the effects of employer 
andd employee characteristics. Utility levels Uf for work and retirement are sepa
ratedd additively into a deterministic and a stochastic part as 

UfUf = V\ + £k
t (6.19) 

Itt is assumed that workers are uncertain about future drawings of the stochastic 
partt £t but not about current values, while researchers have no information on both 
futuree and current values of e*. A convenient specification for the stochastic utility 
valuess is that they assume an independent but identical Extreme Value (Type I) 
distribution.. It then follows that two-period expected value functions for retirement 
alternativess ib € {ER, Dl, UE} are given by 

VVtt
kk = Ük

t + A 17,(7 + ^ + 1 ) + 4 (6.20) 

wheree A is the time discount rate for utility, 174 the survival probability in period t 
conditionall on survival up to period t, 7 is Euler's constant and V ^ = Vt+1+£t+1. 
Iff employees choose to remain employed, their decision process involves future eval
uationss of employment and retirement opportunities, which can be interrupted by 
involuntaryy separations from employment. The value function for work is therefore 
moree complicated, since it has to account for multiple future alternatives, and is 
allowedd to depend on the risk of being laid off, denoted by irt. The age t specific 
valuee functions for work are written as 

VVtt
ww = U™ + Ar ; ( ( l -7 r t ) (7 + ln( £ exp(K{+ l ) ) ) 

j '60 11 + i 

++ Xnt ,r« ( 7 + ln( £ exp (F j + 1 ) ) ) + ef (6.21) 
>€{/>ii + i \ { w } } 

Jtt k JL 

Itt is clear from equations (6.20) and (6.21) that known values of Vt+li Ut and et 
f.f. i t 

solvee the two-period optimisation problem, producing values for Vt . Since Ut is 
expressedd in observables, only the unknown values of e\ prevent the problem from 
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havingg a solution. Under the assumption that ek takes on stochastic values from 
thee Extreme Value (Type I) distribution, the model is derived to equal 

P(dP(dkk = 11 n ( ) = ^ P ^ ' ) (6.22) 
E j e B « e x P ( v « ) ) 

Thee dynamic programming retirement model thus reduces to a standard Logit model 
withh the dynamic value functions (6.20) and (6.21) as its arguments. Finally, the 
deterministicc part of the utility value is specified as 

UUkk
tt - ak + dk \n{Yk) + V* A, + (**)'/?* (6-23) 

wheree Yk is the income level that depends on age and labour market status, ht the 
healthh level as derived in section 6.2, and Xk a vector of personal characteristics 
forr alternative k at age t that affect the valuation of leisure Lk. The corresponding 
parameterss dk, rpk and /?*, and the constant term ak, are allowed to vary by alter
nativee k. The inclusion of log income is motivated by the assumption that utility 
iss increasing and concave in wages, pensions and benefits. 

Importantt extensions of this model compared to chapter 5, are the inclusion 
off age and labour market state dependent health levels ht to obtain a less biased 
estimatee of health effects on retirement decisions, and the inclusion of all labour 
supplyy and retirement decisions between age 40 and the age at which respondents 
aree observed last. How this affects the estimation results is reported below. 

6.3.33 Estimation Results 

Thee model in equations (6.15) to (6.23) is estimated by Maximum Likelihood. The 
likelihoodd function is given in appendix 6.B. Identical to chapter 5, the parameter 
AA is fixed at a value of 0.95 for simplicity. For health, five different specifications 
havee been tested. First, estimation results for a model with estimated HSCL scores 
fromm equation (6.14) are presented in table 6.10. Except for income, all parameters 
forr the employment decision are normalised to zero. This means that all reported 
parameterss for variables other than income measure the effect on retirement rel
ativeative to the choice for continued employment. This is a necessary condition for 
identificationn of the dynamic programming Logit model. 

Thee estimation results are consistent with the estimation results from the single 
transitionn retirement model in chapter 5. Main determinants of retirement decisions 
aree income, absolute preferences for leisure time and health. However, in chapter 
55 showed that wages are the main determining source of income, while the present 
analysiss shows that retirement income dominates earnings. Early retirement pen
sionss are preferred best, followed by unemployment benefits. Disability benefits are 
thee least appreciated. These relative values show preferences for different retirement 
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Tablee 6.10: Estimation Results for the Retirement Model 

Variable e 

Logg of Wage Income 

Vann a We 
Cons t an t t 

Logg Ret i rement Income 
Age/10 0 
Bir thh Cohor t 

19366 - 1940 
19411 - 1945 

19466 - 1955 
Female e 

Pa r t ne rr Working 
HSCLL Score/ ioo 

Sectorr Type 
Indust r ies s 

Cons t ruc t ion n 
Cate r ing g 

Publicc Sector 
Occupat iona ll Level 

Bluee Collar High 
Whi t ee Collar Low 

Whi t ee Collar High 

Mediumm Supervision 
Physicall Exert ion 
Exhaus t ingg Labour 

Variaa hie 

Cons t an t t 
Age/10 0 
Mediumm Educat ion 

Higherr Educat ion 
Livingg with Pa r tne r 

Sectorr T y p e 
Heavyy Industr ies 
Lightt Industr ies 
Const ruc t ion n 

Occupat ionall Level 
Bluee Collar High 

Whi tee Collar Low 

Whi tee Collar High 
Experience/10 0 
Tenure/10 0 

EarlyEarly Retirement 

estimate estimate 

0.307 7 

0.203* * 
-0.101 1 

-0.258* * 
-0.254 4 

-0.660* * 
0.217* * 

-0.092 2 
0.438* * 

0.127* * 
0.219* * 

0.243* * 
-0.039 9 

-0.283* * 
-0.060 0 

-0.116* * 
0.106* * 

0.041 1 
0.151* * 

error error 

0.443 3 

0.057 7 

0.065 5 

0.052 2 
0.232 2 

0.125 5 
0.087 7 

0.062 2 
0.181 1 

0.068 8 
0.096 6 

0.121 1 
0.054 4 

0.083 3 
0.081 1 

0.069 9 
0.053 3 

0.059 9 
0.050 0 

Employment Employment 
estimate estimate 

-0.025 5 

error r 

0.038 8 

Disability y 
estimate e 

-1.517* * 

0.069* * 
-0.135* * 

-0.104* * 
-0.036 6 

-0.124* * 
0.092* * 

-0.072* * 
0.627* * 

0.085* * 
0.150* * 

0.090* * 
0.039 9 

-0.108* * 
-0.012 2 

-0.077* * 
0.090* * 

0.107* * 
0.098* * 

error error 

0.227 7 

0.035 5 
0.036 6 

0.025 5 
0.050 0 

0.057 7 
0.037 7 
0.031 1 
0.125 5 

0.033 3 
0.040 0 

0.052 2 
0.026 6 

0.047 7 
0.040 0 

0.033 3 
0.026 6 
0.027 7 
0.027 7 

Layoff Layoff 
estimate estimate 

-16.308* * 
2.495* * 
0.190 0 

-0.332* * 
-0.307* * 

0.250 0 
0.152 2 
0.102 2 

-0.129 9 

-0 .391* * 

-0.214 4 
-0.013* * 
-0.005 5 

error r 

0.768 8 
0.145 5 
0.148 8 

0.171 1 
0.133 3 

0.188 8 
0.186 6 
0.244 4 

0.257 7 

0.214 4 

0.158 8 
0.004 4 
0.005 5 

UnemploymenUnemploymen t 

estimate estimate 

-2.376* * 

0.123* * 
-0.254* * 

-0.041 1 
-0.068 8 

-0 .118* * 
0.164* * 

-0.105* * 
0.797* * 

0 .065* * 
0.128* * 

-0.043 3 
-0.001 1 

-0.086 6 
0.008 8 

-0.055 5 
0.081* * 

0.054* * 
0.091* * 

error error 

0.295 5 

0.027 7 
0.045 5 

0.030 0 
0.057 7 

0.062 2 
0.041 1 
0.038 8 
0.206 6 

0.038 8 
0.048 8 

0.078 8 
0.031 1 

0.056 6 
0.045 5 

0.038 8 

0.031 1 
0.032 2 
0.031 1 

*:: significant at the 5 percent level; * :: significant at the 10 percent level 
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programmess in case benefits levels would be identical. It implies that disability pro
grammess are mainly used in the absence of early retirement eligibility and because 
benefitss are higher than for unemployment programmes. 

Relativee preferences for retirement programmes are also shown by the baseline 
valuationn of leisure time, expressed by the estimated constants for each retirement 
alternative.. The valuation of leisure spend in early retirement is positive, but small 
andd insignificant, while leisure spend in disability or unemployment is significantly 
valuedd negatively. Moreover, the parameters for age show that this negative valu
ationn increases over age for all retirement programmes. These results again imply 
thatt employees like to retire as soon as possible, but preferably through the early 
retirementt programme. Later retirement is valued less, especially through disabil
ityy and unemployment. Only high benefit levels or special circumstances make 
employeess want to retire through disability of unemployment. 

Speciall circumstances are captured in the model by birth cohort, gender, working 
partners,, health conditions, sector type, public versus private sector, occupational 
level,, supervision, physical exertion, tiring work, and layoffs. The estimation results 
showw preferences for retirement programmes for different birth cohorts, relative 
too employees who were born between 1926 and 1935. This cohort retires at an 
earlierr age than all younger groups, other things being equal. However, looking at 
statisticall significance, it is clear that the World War Two generation also retires 
att a relative early age. Under equal circumstances, the results for birth cohorts 
suggestt an autonomous trend towards later retirement, with a shift from early 
retirementt to unemployment programmes. But circumstances are not equal. For 
instance,, income levels have increased by cohort (see chapter 4), resulting in earlier 
retirement.. Compared to male workers, female workers retire sooner. If respondents 
havee a partner who works, they have significant lower probabilities of retirement, 
especiallyy through unemployment and disability. These results are consistent with 
earlierr empirical studies, which show that partners take joint retirement decisions, 
seee for example Henkens and Siegers (1991b) and Henkens (1998). 

Workerss in the industrial sector, construction sector, and in catering have higher 
retirementt probabilities by age than workers in other sectors. For early retirement, 
thiss can not be attributed to differences in the availability of early retirement pro
grammes,, since this is already accounted for in the model. Relatively high retire
mentt probabilities for disability and unemployment programmes can point at more 
relaxedd entry conditions for workers in these sectors. Public sector employees do 
nott seem to have different retirement probabilities than private sector employees. 
Chapterr 5 shows higher probabilities for entry into early retirement and disability 
programmess by public sector workers. Differences between occupational levels show 
thatt high skilled employees have lower retirement probabilities, especially blue col
larr workers. In addition to occupational level, employees who supervise between 5 
andd 49 other employees, have significant higher retirement probabilities, regardless 
off retirement route. Working conditions also significantly influence preferences for 
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retirement.. Labour that is physically demanding increases retirement probabilities, 
especiallyy through disability. Since clear physical health problems make employees 
eligiblee for disability programmes, this effect could be tautological. Tiring work 
causee employees to retire earlier, with higher preferences for early retirement pro
grammess than for disability or unemployment. No significant impact on retirement 
behaviourr is found for education, marital status, company size, and working condi
tionss like stress and mental exertion. In order to restrict computational complexi
ties,, these variables are left out of the final model. 

Similarr to the estimation results for the retirement model in chapter 5, the 
layofff rate is mainly determined by age and labour experience. The risk of being 
laidd off increases dramatically with age, but decreases with labour experience. It is 
temptingg to explain these results as an argument for the theory that less productive 
workerss are laid off first. It is generally assumed that productivity declines with 
agee and increases with experience. As a consequence, the estimates would indicate 
thatt productivity is relatively large for employees with a high level of education, 
forr employees with a partner, and for white collar employees. But it must be 
emphasisedd that the results are based on a limited number of observations and a 
veryy simple functional specification, which does not include CERRA data from the 
labourr demand side. Still, the estimation results enable the reproduction of relative 
layofff risks that influence individual labour supply and retirement decisions, which 
iss the main purpose of including them in the dynamic retirement model. 

Thee influence of health conditions on retirement decisions is significant. If health 
deteriorates,, preferences for retirement grow. The importance of health as a rea
sonn for retirement is higher at lower income opportunities and proportional to the 
accessibilityy of retirement programmes. Apparently, people in bad health want to 
retiree soon and prefer immediate retirement above income. The influence of health 
onn retirement is further investigated by comparing estimation results for models 
withh different health measures. The preferred HSCL profile from equation (6.14) 
iss compared with the less endogenous HSCL profile from equation (6.11), with an 
objectivee measure of health representing the number of visits to a family doctor in 
thee 12 months prior to the CERRA survey, a subjective measure indicating whether 
respondentss feel unhealthy, and a work related health measure representing the re
strictionn of working abilities, identical to the health measure in chapter 5. Table 
6.111 shows the main estimation results, health elasticity's and measures of fit for 
modelss with these health measures. 

Basedd on log likelihood values, the work related measure of health performs 
best,, followed by the subjective health measure, the preferred measure from equa
tionn (6.14), the health measure from equation (6.11), and the objective health 
measure.. The model fit is an indication for the extend to which these measures 
representt health conditions that truly influence labour supply and retirement deci
sions.. Therefore, the number of family doctor visits is a poor measure for explaining 
retirementt behaviour. The health measure from equation (6.11) produces results 
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whichh imply that health problems reduce retirement probabilities, which is coun
terintuitivee and opposite to the results of all other models. Since equation (6.11) 
specifiess health profiles that are hardly influenced by individual heterogeneity, it fol
lowss that individual deviations from general health levels instead of average health 
levelss strongly influence labour supply and retirement decisions. Since individual 
heterogeneityy in health conditions is best captured by the preferred HSCL profile, 
thee subjective health measure, and the work related health measure, these measures 
performm relatively well. 

Tablee 6.11: Comparison of Models with Different Health Measures 

HealthHealth Measure Equation Equation 
(6.14) (6.14) 

Equation n 

(6.11) (6.11) Objective Objective Subjective Subjective 
Work Work 

Related Related 

HealthHealth Elasticity's^ 

Earlyy Ret i rement 

Disability y 
Unemployment t 

0.023* * 
0.038* * 
0.047* * 

-0.092* * 
-0.024* * 
-0.051* * 

0.027* * 
0.029* * 
0.023* * 

0.007* * 

0.011* * 

0.008* * 

0.015* * 
0.035* * 
0.020* * 

IncomeIncome Parameters 

Employment t 

Earlyy Ret i rement 

Disability y 
Unemployment t 

Constants Constants 

Earlyy Ret i rement 
Disability y 
Unemployment t 

-0.025 5 
0.203* * 

0.069* * 

0.123* * 

0.307 7 
-1.517* * 
-2.376* * 

0.034 4 

0.176* * 

0.064* * 

0.118* * 

-1.591* * 
-1.543* * 
-2.427* * 

-0.028 8 

0.199* * 
0.053 3 

0.122* * 

0.452 2 
-1.765* * 
-2.508* * 

-0.031 1 
0.191* * 
0.068* * 
0.125* * 

0.337 7 
-1.989* * 
-2.643* * 

-0.056 6 
0.208* * 

0.070* * 

0.126* * 

0.166 6 
-2.228* * 
-2.697* * 

AgeAge Parameters 
Earlyy Ret i rement 
Disability y 
Unemployment t 

Logg likelihood 

-0.101 1 
0.135* * 
0.254* * 

-3119.57 7 

0.304* * 
0.187* * 
0.301* * 

-3129.18 8 

-0.125* * 
0.198* * 
0.280* * 

-3140.56 6 

-0.099 9 
0.227* * 
0.301* * 

-3113.03 3 

-0.094 4 
0.241* * 
0.292* * 

-2896.88 8 

*:: elasticity's determined at the sample average and at age 57 
*:*: significant at the 5 percent level * : significant at the 10 percent level 

Comparedd to the subjective and work related health measures, the preferred 
measuree from equation (6.14) does not represent working ability as well, but it allows 
forr a better measurement of differences in health conditions between individuals and 
betweenn ages, while being consistent across both8. As a result, the health elasticity's 
aree stronger and the parameters for constant and age-dependent leisure valuations 

8HSCLL profiles are continuous and therefore able to measure differences more accurate than 
thee dummy variables for subjective and work related health conditions. 
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smaller.. Since constant and age-dependent leisure valuations do not really explain 
retirementt behaviour, the explanatory power of the model with a health measure 
fromm equation (6.14) is larger, even though the fit is worse. It is concluded that 
thiss model serves best to explain labour supply and retirement decisions, but that 
aa model with a work related health measure is a reasonable approximation, which 
alsoo results in a better model fit. Since this work related health measure was applied 
inn chapter 5, the present analyses strengthens the significance of those estimation 
results.. No evidence is found for endogeneity in applying preferred HSCL profiles 
orr work related health measures. The income parameters are rather constant across 
alll model specifications, and health elasticity's are largest for the preferred and the 
objectivee measure. 

Tablee 6.12: Measures of Fit for the Retirement Model 

Model Model 

Fulll Dynamic Model 
Restr ic tedd Ret i rement Choice 
Restr ic tedd Layoff Ra te 
Fullyy Restr ic ted 
Wi thou tt Heal th Variable 
Fulll Sta t ic Model 

NumberNumber of 
Restricted Restricted 
Variables Variables 

0 0 
55 5 
12 2 
67 7 
3 3 
0 0 

Log Log 

Likelihood Likelihood 
Value Value 

-3119.57 7 
-3428.86 6 
-3306.42 2 
-3684.90 0 
-3156.78 8 

-3029.52 2 

Likelihood Likelihood 
RatioRatio Value 

309.29 9 
186.85 5 
565.33 3 
37.21 1 

Critical Critical 
XX Value 

76.88 8 
21.03 3 

91.02 2 
7.81 1 

Thee estimated retirement model with the preferred health measure from equa
tionn (6.14) serves as a reasonable approximation of observed voluntary and invol
untaryy retirement patterns. Most of the included variables improve its explanatory 
power.. Evidence for this is given in table 6.12, where log likelihood values are pre
sentedd for different specifications of the model. Associated Likelihood Ratio values 
testt the explanatory power of parts of the model9. The Likelihood Ratio values 
showw that the full dynamic model explains individual retirement decisions better 
thann the restricted alternative specifications. For example, a model specification 
inn which health conditions of individuals are ignored is rejected by the Likelihood 
Ratioo test. However, it is shown in table 6.11 that alternative health measures may 
increasee the model fit. Also, a static specification of the model, in which employees 
aree assumed to be myopic in their retirement choice, turns out to explain individual 
retirementt decisions better than the full dynamic model. Since this result was not 

Byy comparing log-likelihood values of models in which some of the parameters are restricted to 
zero,, with the log-likelihood value of the full dynamic model, the explanatory power of restricted 
par tss of the dynamic model are tested. Restricted parts are significant explainers if the Likelihood 
Ratioo value is larger than the corresponding critical x2 value. 
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Figuree 6.13: Comparison of Estimators for Employment 
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Figuree 6.14: Comparison of Estimators for Early Retirement 
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foundd in chapter 5, it is concluded that the extension from a transitional framework 
too a life cycle specification suffers from measurement error, as a results of a lack 
off information for variables in non-survey years. This shows the need for more ac
curatee longitudinal information on individual and labour characteristics. From the 
logg likelihood values in table 6.12, an overall pseudo-/?2 is constructed for the full 
model,, which is equal to 0.15. This means that the full dynamic model statistically 
explainss 15 % of observed retirement behaviour. 

Thee fit of the model by age is graphed in figures 6.13 to 6.18. A comparison 
iss made between results from the Maximum Likelihood estimator and results from 
aa Non-parametric Estimator10. The figures show that up to age 59, the dynamic 
programmingg model reasonably reproduces conditional probabilities of retirement. 
Fromm age 60 on, retirement is overestimated and continued employment underesti
mated,, which can mainly be attributed to the low number of retirement observations 
afterr age 60. The model therefore extrapolates information for ages 42 to 60 to the 
agee bracket 60 to 65, resulting in a conditional retirement peak at age 63. It is 
nott clear whether the model misses crucial information to explain retirement af
terr age 60, or whether the few available retirement observations after age 60 are 
representativee for true retirement probabilities. 

6.44 Simulated Health Effects on Retirement 

InIn this section, the estimation results from the life cycle retirement model are used 
too further analyse the impact of health on retirement decisions. Using model sim
ulations,, two different individual health situations are investigated and compared 
withh the observed situation in the CERRA data. First, a situation is simulated in 
whichh all individuals are in perfect health, effectuated by setting HSCL scores equal 
too zero. Next, health states are set at levels that are normally observed 10 years 
later. . 

Tablee 6.13 shows conditional probabilities of retirement at selected ages in the 
observedd situation (1) and in the absence of health problems (2). Health clearly has 
aa negative effect on participation11. In the absence of health problems, there are less 
reasonss for early retirement. As a consequence, the probability of employment is 
higherr at every age, and retirement is reduced at every age. Exits trough disability 
aree affected relatively strong, with a reduced entry of more than 50 percent at every 
age.. A large fraction of retirees uses disability programmes for health reasons, 
butt the same amount uses them without significant health problems. These are 

100 The Non-parametric Estimator is used to give a close description of conditional retirement 
probabilitiess which are derived directly from the data. It allows for smoothing the probability 
distributionn at places where large fluctuations exist, for example due to lack of information at 
specificc ages. 

111 Still, based on the log likelihood values in table 6.12, variation in health conditions explains 
onlyy 1.2 percent of all variation in labour supply and retirement behaviour. 
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mostt likely individuals who, for example after a layoff, are not yet eligible for early 
retirementt benefits, and for whom unemployment benefits are less attractive. 

Tablee 6.13: Effect of Perfect Health on Conditional Retirement Percentages 

Age Age 
43 3 
47 7 
51 1 
54 4 
57 7 
60 0 
63 3 

Employment Employment 

(V (V 
99.0 0 
98.0 0 
96.0 0 
91.5 5 
81.4 4 
52.9 9 
9.1 1 

(2) (2) 
99.4 4 
98.6 6 
97.0 0 
92.7 7 
83.1 1 
56.0 0 
20.0 0 

EarlyEarly Retirement 

(V (V 
0.1 1 
0.2 2 
0.6 6 
3.5 5 

11.6 6 
40.0 0 
62.8 8 

(2) (2) 
0.1 1 
0.2 2 
0.6 6 
3.3 3 

10.6 6 
36.8 8 
58.9 9 

Disability Disability 

(1) (1) 
0.7 7 
1.2 2 
2.1 1 
2.8 8 
3.2 2 
2.9 9 
8.8 8 

(2) (2) 
0.3 3 
0.5 5 
1.0 0 
1.3 3 
1.6 6 
1.5 5 
3.3 3 

Unemployme Unemployme 

(1)(1) (2) 
0.22 0.2 
0.66 0.6 
1.22 1.5 
2.33 2.8 
3.77 4.7 
4.22 5.7 

19.33 17.7 

(1):(1): Observed situation; (2): Situation in which everyone is in perfect health 

Thee improved health situation causes less people to enter early retirement pro
grammes,, but more people to enter unemployment programmes. A closer look at 
thiss result reveals that the number of voiuntary entrances into unemployment de
cliness as a result of improved health situations, but that this decline is more than 
compensatedd for by layoffs into unemployment, caused by the higher number of em
ployeess at every age. Again this illustrates the importance of distinguishing between 
quitss and layoffs. 

Tablee 6.14: Effect of Reduced Health on Conditional Retirement Percentages 

Age Age 
43 3 
47 7 
51 1 
54 4 
57 7 
60 0 
63 3 

Wort t 

(V (V 
99.0 0 
98.0 0 
96.0 0 
91.5 5 
81.4 4 
52.9 9 
9.1 1 

(2) (2) 
98.3 3 
96.7 7 
94.0 0 
89.0 0 
78.0 0 
50.4 4 

1.6 6 

EarlyEarly Retirement 

(1) (1) 
0.1 1 
0.2 2 
0.6 6 
3.5 5 

11.6 6 
40.0 0 
62.8 8 

(2) (2) 
0.1 1 
0.3 3 
0.7 7 
3.9 9 

13.2 2 
41.3 3 
61.1 1 

Disability Disability 

(1)(1) (2) 
0.77 1.3 
1.22 2.2 
2.11 3.5 
2.88 4.1 
3.22 4.3 
2.99 3.5 
8.88 13.6 

Unemployment Unemployment 

(1) (1) 
0.2 2 
0.6 6 
1.2 2 
2.3 3 
3.7 7 
4.2 2 

19.3 3 

(2) (2) 
0.3 3 
0.8 8 
1.8 8 
3.1 1 
4.6 6 
4.9 9 

22.5 5 

(1):(1): Observed situation; (2): Health s tatus equal to the observed health status 10 years later 

AA simulation in which health conditions are set equal to expected health condi
tionss ten years later, implies a strong deterioration of health. It results in a labour 
participationn decrease and retirement increase at every age. Table 6.14 shows that 
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employeess who are confronted with earlier health problems, retire sooner. But the 
consequencess are very different for each of the retirement programmes. Eligibility 
conditionss prevent people from collecting early retirement benefits much sooner. 
Therefore,, most additional retirement is through disability and unemployment pro
grammes,, with unemployment programmes becoming particularly attractive after 
agee 57. This can be attributed to the absence of strict eligibility conditions for 
unemploymentt benefits after age 57^, and the perceived simplicity of entrance into 
unemployment.. Although the probability of retirement increases at every age with 
aa deterioration of health conditions, the number of involuntary retirees declines. 
Thiss is explained by the lower number of employees who are at risk for being laid 
offf at every age. 

6.55 Conclusions 

Thiss chapter presented an empirical analysis of individual health conditions and 
theirr influence on individual life cycle labour supply and retirement decisions. It 
startedd with an overview of the health and retirement literature, which shows a 
changee from concern about the importance of health relative to income for the re
tirementt decision, to concern about the correct measurement of health conditions, 
andd its implications for the estimated effects of health on retirement. Information 
inn the CERRA data was presented to discuss its usefulness for the empirical analysis. 
Usingg individual scores from the Hopkins System Checklist (HSCL), which cap
turee individual physical and mental health symptoms, a life cycle model for health 
dynamicss was presented and estimated. The results were used to calculate individ
uall health conditions for different ages and labour market states. These estimated 
healthh conditions were included in a dynamic programming model for individual 
labourr supply and retirement decisions. The model is similar to the model in chap
terr 5, except that it allows for yearly labour supply decisions between age 40 and 
64,, instead of one retirement decision only. 

Thee purpose of this chapter was to determine how health develops over age, 
howw it can be measured, and how it affects retirement decisions. Information about 
thee development over age is necessary to analyse the role of health in a life cycle 
frameworkk for retirement decisions. The measurement of health determines whether 
itt represents true health levels that affect labour supply and retirement decisions, 
whetherr it is consistent across individuals, and the extend to which it is correlated 
withh working conditions or labour market states which also determine labour supply 
andd retirement decisions. 

Thee estimation results for the dynamic health model show that health condi
tionss deteriorate with age and are influenced by labour market status. Health is 
alsoo endogenous to the labour market states. Not controlling for this endogeneity 
wouldd cause biased estimates of true health conditions. Individual health conditions 
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cann mainly be explained by unobserved individual effects, education, gender, birth 
cohort,, labour market state and age. 

Thee life cycle retirement model that includes health profiles that are based on the 
dynamicc health model, produces results similar to the single transition retirement 
modell in chapter 5. The main determinants of retirement decisions are income lev
elss that differ between retirement routes, absolute preferences for leisure time that 
differr between individuals depending on personal and work-related characteristics, 
andd health. Again, the results show that disability programmes are mainly used 
inn the absence of early retirement eligibility and because benefits are higher than 
forr unemployment programmes. The estimated constants and age parameters show 
thatt employees like to retire as soon as possible, but preferably through the early 
retirementt programme. Later retirement is valued less, particularly through dis
abilityy and unemployment. Only high benefit levels or special circumstances make 
employeess want to retire through one of these programmes. The risk of being laid 
offf is mainly determined by age and experience, similar to chapter 5. The layoff 
ratee increases rapidly with age, but decreases with labour experience. Even though 
controllingg for layoffs is essential in obtaining unbiased estimates of labour supply 
andd retirement behaviour, it only explains a minor part of observed retirement. 

Speciall attention was paid to the influence of health on retirement decisions, 
whichh is significant. If health deteriorates, preferences for retirement grow. People 
inn bad health want to retire soon and prefer immediate retirement over income. 
AA comparison of model results with different measures of health provides answers 
too the appropriateness of these different measures. An objective measure of the 
numberr of family doctor visits is a poor measure to explain retirement behaviour. 
AA measure that specifies health by a general profile which, contrary to most other 
measures,, is hardly influenced by individual heterogeneity, gives counterintuitive 
resultss for the influence of health on retirement. It is concluded that individual 
deviationss from general health levels, rather than average health levels, influence 
labourr supply and retirement decisions. Compared to subjective and work related 
healthh measures, the preferred HSCL profile does not represent working ability as 
well.. But it allows for a better measurement of differences in health conditions 
betweenn individuals and between ages, while being consistent across both. For both 
thee model with the preferred and the work related health measure, no evidence is 
foundd for endogeneity with income variables. The dynamic retirement model with 
thee preferred health measure therefore serves best to explain changes in labour 
supplyy and retirement decisions. However, the retirement model with the work 
relatedd health measure is a reasonable approximation, which results in a better 
modelmodel fit. Since this work related health measure was used in chapter 5, chapter 6 
hass strengthened the significance of those estimation results. 
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Appendicess t o Chapter  6 

6.AA Variabl e Definition s 

Alll variables that are used in chapter 6 are defined in this appendix in alphabetical 
order.. Dummy variables equal one if respondents possess the relevant characteris
tics,, and zero otherwise. For most variables, data are available for 1993 and 1995. 
Thee value for 1994 is taken equal to that in 1993, except for time-varying variables 
likee age. All unknown future values are assumed to equal the last known value, 
exceptt when explicitly stated otherwise. 

Agee - Age of respondent, denoted by t in the model. 

Birt hh Cohort - Year of birth of the respondent, classified into 4 groups: born 
betweenn 1926 and 1935, born between 1936 and 1940, born between 1941 and 
1945,, and born between 1946 and 1955. 

Drinkin gg - Dummy variable indicating whether the respondent drinks at least 4 
glassess of alcohol a day. 

Educa t ionn - Dummy variables indicating the highest completed level of school
ing,, either Lower education (elementary school, primary vocational and sec
ondaryy general), Medium education (secondary vocational and higher general) 
orr Higher education (higher vocational and academic). In the model for age 
relatedd health dynamics, the more detailed distinction in educational level is 
used. . 

Exercisingg - Dummy variable indicating whether the respondent spends at least 1 
hourr per week exercising. This includes activities like walking, fitness, jogging, 
tennis,, squash, cycling, swimming, golf, yoga, and team sports. 

Exhaustingg Labour  - Dummy variable indicating whether the respondent reports 
hiss or her work to be tiring, whether overtime work is expected, or when working 
hourss are irregular. 

Exper ience-- Number of years that the respondent has been employed. The value 
off this variable increases by one for every year the worker decides to continue 
employment,, and by zero otherwise. 

Femalee - Dummy variable indicating whether the respondent is female. 

HSCLL  Score - Hopkins Symptom Checklist score, index variable that expresses the 
healthh status of the respondent, based on 57 questions with regard to physical 
andd mental health symptoms. The score ranges from 0 to 171. Higher scores 
expresss lower health levels. 

Labourr  Marke t Status - Dummy variables indicating whether the respondent is 
ann Employee, Self-employed, Early Retired (not employed and collecting early 
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retirementt benefits), Disabled (not employed and collecting disability benefits) 
orr Unemployed (not employed and collecting unemployment benefits). 

Livin gg wit h Partner  - Dummy variable indicating whether the respondent is 
marriedd or cohabits with a partner. 

Migran tt  - Dummy variable indicating whether the respondent is born outside of 
thee Netherlands. 

Occupationall  Level - Dummy variables indicating the respondent's type of oc
cupation,, classified into 4 categories: Blue and White Collar for physical and 
mentall work, and High and Low, depending on the skills needed. The distinc
tionn is based on the CBS (1984) occupational classification. 

Partnerr  Workin g - Dummy variable indicating whether the respondent is married 
orr cohabits with a partner who is employed. 

Percentagee of Lif e Employed - Labour market experience of the respondent as 
aa percentage of the number of years since the respondent's 15th birthday. 

Physicall  Exertion - Dummy variable indicating whether the respondent reports 
hiss or her job to demand large physical efforts, heavy lifting or much bending. 

Publi cc Sector  - Dummy variable indicating whether the respondent's most recent 
jobb is in the public sector, regardless of industrial sector type. 

Retirementt  Income - Income from the retirement programme that is chosen by 
thee respondent: early retirement pensions, disability benefits or unemployment 
benefits. . 

Sectorr  Type - Dummy variables indicating the industrial sector in which the 
respondentt holds his or her most recent job. Based on the CBS (1994c) 1 digit 
sectorr classification, a distinction is made between Agriculture and Fishing (0), 
Miningg (1), Heavy Industries (2), Light Industries (3), Utility Companies (4), 
Constructionn (5), Catering (6), Transport (7), Financial Services (8), and Other 
Servicess (9). 

Smokingg - Dummy variable indicating whether the respondent smokes at least 1 
cigarettee a day. 

Supervisionn - Dummy variables indicating the respondent's degree of supervi
sion,, expressed in the number of supervised employees. Four categories are 
distinguished:: None, 1 to 4 employees, 5 to 49 employees, and more than 49 
employees. . 

Tenuree - Number of years that the respondent has been employed with the same 
employerr in his or her most recent job. The value of this variable increases 
byy one for every year the worker decides to continue employment, and by zero 
otherwise. . 

Wagee Income - Estimated yearly net real wages from chapter 4. 
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Yearr  of Birt h - The year in which the respondent is born. 

6.BB The Likelihood Function 

Thee life cycle retirement model in section 6.3 describes the labour supply and retire
mentt choice of employees from their 40th birthday to the last moment of observation 
inn 1995. Similar to chapter 5, the likelihood function requires a distinction between 
employeess who choose to remain employed or voluntarily decide to retire through 
onee of the available retirement routes, and employees who are forced to retire after 
beingg laid off. The probability of observing individuals i choosing alternative k at 
timee t, is given by 

P{dP{dkk
itit = 1, Si,t-i | Qit) = P(Siit-i | Qit) P{dk

it = 1 | n,-t, Si.t-i) (6.24) 

Forr voluntary choices this is equal to 

p (44 = i,sM-i = o|at) = (i-ir,-,*-i) p (4 = i|n«) (6.25) 

andd for retirement after being laid off equal to 

p(dp(dhh
tt = i,sltt-1 = \\nit) = *,-,,_! p(dk

t = i\nit) (6.26) 

Ann important difference with the retirement model of chapter 5 is that all labour 
supplyy and retirement decisions since the respondent's 40th birthday are included in 
thee analysis. Therefore, an additional distinction is made in the likelihood function 
betweenn individuals who are observed to be employed and individuals who are 
observedd to be retired in 1995. Denoting the minimum of the observed age in 
19955 and the age of retirement for individual i by Tt, the likelihood function is 
thee product of retirement probabilities of individuals i E {1, . . . , N} in time periods 
tt £ {̂ o, •••,Ti}}. For employed individuals in 1995 this results in 

NNcc Ti 

i e ^ n i ll (l-TM-i)'1-5"1-0 P(d?t = l\Qit)
d» (6.27) 

11 = 1 t=t0 

Individualss who are observed to be voluntary retired through retirement programme 
kk since T,- have 

uu = r i ( ( I - ^T . - I ) ( I - 5 ' ' T - - I ) n p(dm=II*W* T< ) 
** = 1 \ * € ( Z ? T , \ W ) / 

T . - l l 

xx J ] ( l - j r i , , _ 1 ) ( 1 - s ' ^ ) p (C= l | a t ) d : r (6.28) 
tt = t0 
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Finally,, for individuals who are observed to be involuntary retired through retire
mentt programme it since Xi, the likelihood function is written as 

LUU = n (KT.-I) 5^- 1 n ^ (^= I I« . -T ^ ) 
ii = l \ ke{DTt\w) ) 

xx n ( l - ^ . i - i ) ( 1 " S M - l ) ^ ( r f " = 1 i a - t ) " " (6-29) 
t= l 0 0 

Takenn together, the likelihood function for the dynamic programming retirement 
modell in chapter 6 is equal to 

LL = f[ [(7rl>Tl_1)
5^.-1(l-7rl.Ti_1)

(1-S"r'-l) [ ] P{d}Ti = l\niTif
T* ) 

i=ll \ keDT, / 

xx n ( l - ^ - i ) 0 " 5 " ' - ' ^ ^ ^ ! ! ^ (6-30) 
t = tn n 
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Policyy Implication s 

Inn 1992, concern about the low labour force participation of elderly people, and the 
highh inflow into early retirement in the Netherlands, led to the development of a 
researchh programme by the Dutch Foundation for Research on the Elderly (Neder
landsee Stichting voor Ouderenonderzoek, NESTOR)1. In recent years, the issue of 
loww labour force participation has only gained economic and political importance. 
Inn 1999, the government requested the Dutch Social Economic Council (SER) to 
advicee on how to stimulate labour participation among Dutch elderly. This ad
vice,, reported in SER (1999), contains an analysis and general view of the Council 
withh respect to elderly labour (force) participation, and several recommendations 
regardingg labour market policy, the organisation of Social Insurance and taxes, the 
structuree of pensions, and human resource policies. 

Thee recommendations by the SER are based on expert opinions about the effect 
off policy measures on labour market behaviour of individuals. They provide ideas 
forr the outline of participation policy. However, no evidence is given for the actual 
effectss of suggested policy measures. To provide some insight into the effectiveness 
off participation policies, the present chapter investigates potential effects of policy 
measuress that are considered by the Dutch government. The empirical analysis in 
thee previous chapters provides a powerful tool for simulating labour supply and 
retirementt decisions under different circumstances. 

Thee aim of this chapter is to explore which policy measures are relevant for 
influencingg retirement behaviour, and how they actually affect individual retirement 
decisions.. Section 7.1 reviews the policy issues and recommendations presented in 
thee SER (1999) report. Section 7.2 provides the results of a number of policy 
simulations,, using the dynamic retirement model from chapter 6. Implications are 
discussedd in section 7.3, which results in a number of policy recommendations. 

J Thee present research has been financed through a NESTOR grant. 
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7.11 Pol icy Issues Concerning Retirement 

AA central issue for Dutch labour policy is to find ways to stimulate elderly labour 
participation.. There are two main reasons for this. A first concern is the quality 
andd the amount of labour supply, and the adequate performance of labour markets, 
whichh is threatened if too many people with valuable knowledge and experience 
retiree early. A second concern is the affordability of Social Security, health-care 
andd pension programmes, which in many cases rely on a pay-as-you-go system, and 
hencee on the number of employed people who finance benefits for retired people. 
Additionall reasons for the stimulation of elderly labour participation are concerns 
aboutt the self-development and self-support of individuals, loss of skill, social ex
clusionn and isolation, (social) costs, and the international competitiveness of the 
Dutchh economy. Putman, Stavenuiter and Smolenaars (1999) calculate that the 
Dutchh Gross National Product would be increased by almost 5 billion Euro if Dutch 
elderlyy of 55 years and older would have a labour participation rate equal to the 
Europeann average. If participation of this group would be at the average OECD 
rate,, than the Dutch Gross National Product would even be more than 10 billion 
Euroo higher. These figures only include the costs of foregone productivity (added 
value).. Costs of low labour participation are higher when the negative effects of 
highh collective expenses and tighter labour markets on labour costs, competitiveness 
andd economic growth are taken into account. 

Threee reasons have made policies that stimulate elderly labour participation 
moree urgent in recent years. The first is the extremely low elderly participation rate 
inn comparison with other age groups. This has negative consequences for the socio
economicc position of elderly people. Secondly, Dutch elderly labour participation is 
extremelyy low in an international perspective, which has made the Dutch economy 
vulnerable.. And thirdly, the structural ageing of the population will permanently 
increasee the fraction of elderly people in the total population and decrease the 
fractionn of potential labour (force) participants in the total population. This will 
worsenn the problems connected with low elderly labour participation. 

Thee SER (1999) report suggests four ways in which elderly labour participation 
cann be increased. The first is of public information, fostering a change in mental
ityy (preferences) of both employers and employees with regard to early retirement. 
Sincee labour productivity, flexibility and mobility of people seem to decrease after 
agee 40, both employers and employees focus on a perspective of early retirement 
fromm that age on. In addition, a history of generous and widespread benefit pro
grammess that have been used as early retirement routes, has established the idea 
thatt early retirement is the normal situation. Employers however need to realise 
thatt early retirement decreases the supply of (skilled) labour, which increases re
cruitmentt costs and overall labour costs. At the same time, employees need to get 
usedd to a situation in which early retirement is an exception. 

AA second way to increase labour force participation is by making employment 
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moree attractive. Issues like working conditions and partial retirement are key el
ementss for this. But elderly labour participation also becomes relatively more at
tractivee when replacement rates are lowered or when the costs of retirement are 
individualised. . 

Elderlyy labour force participation can also be increased by discouraging layoffs. 
Priorityy layoffs for elderly workers in company reorganisations in the past, have 
clearlyy affected participation rates. Elderly workers need to become more valuable 
forr employers by raising their productivity. Continuous education may therefore be 
off prime importance. Existing policy programmes like 'Life Long Learning' may 
provee crucial in the implementation of a participation policy. However, Putman, 
Stavenuiterr and Smolenaars (1999) note that pull factors are far more important for 
earlyy retirement than push factors, since employers in general seem to be satisfied 
withh elderly employees. Empirical evidence from the present study supports that 
conclusion.. Early retirement initiated by employees is by far more important than 
earlyy retirement from layoffs. 

Finally,, a fourth way in which elderly labour participation may be increased, 
iss by encouraging (re-)entrances of elderly people to the labour market. The re
integrationn of women or partly disabled people is considered as one of the potentially 
mostt successful measures for increasing labour participation. 

Forr each of these four directions, the SER report suggests a number of policy 
measures,, listed in table 7.1. Additional measures can be taken by the private 
sector,, which can be encouraged and stimulated by fiscal policy. An example is 
thee termination of fiscal support for early retirement schemes (VUT) to smooth the 
conversionn to flexible pension programmes (see below). This conversion is considered 
onee of the most promising measures for increasing elderly labour force participation. 
Earlyy retirement and flexible pension schemes are part of private sector collective 
labourr agreements, which can not be changed by public policy. A similar issue is the 
preservationn of pension rights in final pay pension schemes to allow for part-time 
retirementt or demotion2 (see below). In both cases, public policy can be used to 
stimulatee these developments, but can not directly affect them. 

Althoughh an urgent need exists for new policy measures to increase labour force 
participationn in the Netherlands, existing policy already includes some relevant mea
sures.. Table 7.2 presents an overview of existing labour policies which are expected 
too increase elderly labour force participation. Some of these measures require fur
therr explanation. A layoff test is performed by the director of the regional labour 
office,, who has to grant permission for all layoffs. It no longer allows the laying off 
off elderly workers with weak labour market positions. However, already 50 percent 
off all layoffs are effectuated through the local court of justice. This is more costly 
forr the employer because of trial costs and severance pay, but gives almost complete 

22 The same effect can be reached by replacing final pay schemes by average pay schemes, which 
accordingg to Putman, Stavenuiter and Smolenaars (1999) also enables a cost-neutral modernisation 
off the pension system. 
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Tablee 7.1: Measures to St imulate Elderly Labour Participation 

ChangingChanging retirement attitudes of employers and employees 
•• Public information 
ImprovingImproving attractiveness and access to employment 

Agee dependent labour policies to increase employability 
Flexiblee terms of employment 
Flexiblee options for leave, including possible career interruptions 
Endd of fiscal support for early retirement schemes (VUT) to smooth 
thee conversion to flexible pension programmes 
Agee dependent reduction in social security contributions 
Allowingg preservation of pension rights in final pay pension schemes 
too make part-time retirement or demotion more attractive 

DiscouragingDiscouraging layoffs 
Experiencee rating for Unemployment Insurance contributions 
Reducingg possibilities to complement unemployment benefits with 
additionall employer benefits 

StimulatingStimulating re-entrance to the labour market 
Intensifyingg re-integration policies 
Sectorr policies to reduce bottlenecks in the labour market 
Speciall measures for elderly immigrants 
Positivee fiscal measures for employers who hire elderly employees 
Terminationn of contribution-free pension build-up for persons in 
disabilityy schemes 
Adjustmentt of pension contributions for people in unemployment 
schemes s 
Re-introductionn of job-search requirements for persons of 57 i- years 
andd older in unemployment schemes 

Source:: SER (1999), Stimulating Elderly Labour Participation 

certaintyy of terminat ion of the labour contract. The employability programme men
tionedd in table 7.2 is initiated within the 'Life Long Learning' programme. It aims 
a tt a continuous training of skills to keep people competitive in the labour market . 
Untill 1998, conditions in unemployment programmes that were exclusively aimed 
a tt elderly people included a rule tha t unemployed elderly of 57^ years and older 
didd not have to accept all job offers. Since 1998, unemployed elderly have to accept 
alll so called 'suitable labour ' . 

Inn addition to measures taken by the government, there are a number of policy 
measuress taken by companies to retain elderly workers. Examples are the improve
men tt of working conditions for elderly employees, stricter eligibility conditions for 
earlyy retirement schemes (higher age and tenure), the change of early retirement 
schemess ( V U T ) into flexible pension schemes ( F P U ) , with a stricter relationship 
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betweenn the t iming of retirement and pension levels, increased opportunities for ed
ucationn and training, the availability of part- t ime early retirement, and demotion, 
whichh implies a decrease in (real) wages compensated by easier working conditions 
whenn employees become older. 

Tablee 7.2: Existing Measures to Stimulate Labour Participation 

•• Preventing age discrimination in recruitment, selection and education 
•• Integral policies to combat overall unemployment ("balanced approach") 
•• Preventing inproper use of retirement routes by means of a layoff test 
•• Fiscal allowances in the profit sector for training of elderly workers 
•• Employability programmes by the public sector and social partners 
•• Lifting labour pension barriers to enhance continuous labour force participation 
•• Changing unemployment programmes with respect to conditions that are 

exclusivelyy aimed at elderly individuals 
•• Reducing the inflow into disability programmes 

Source:: SER (1999), Stimulating Elderly Labour Participation 

Thee policy aim of increasing the labour participation of elderly people may be 
evidentt and widely supported, it remains unclear which policy measures need to be 
takenn and which are the most effective. Policy has a direct impact on institutions 
andd circumstances under which decisions are taken, but not on choice behaviour 
itself.. International comparisons of elderly labour force participation, for example 
byy Blondahl and Scarpet ta (1998) and Gruber and Wise (1998), show a strong re
lationshipp between elderly participation rates and the extend to which institutions 
supportt early retirement. This suggests tha t policy can have influence on partici
pation.. Keuzenkamp (1999) argues that several policy measures in fact have made 
labourr force part icipation unattractive since the late 1970's. These measures in
cludee easier entrance into disability programmes, the provision of supplements to 
unemploymentt benefits at company reorganisations, the introduction of at tractive 
earlyy retirement programmes ( V U T ) in combination with a focus on the reduction of 
youthh unemployment, a fiscal system that rewards early retirement, priority layoffs 
forr elderly workers at company reorganisations, and the abolishment of job search 
requirementss for unemployed people of 571 years and older. According to Linde
boomm (1999a), the interpretation of institutional rules for early retirement is more 
flexibleflexible in t imes of low economic growth. Recent high economic growth, stricter 
ruless for early retirement and an increase in labour (force) participation support 
thiss argument . But even with this evidence for the potential effectiveness of labour 
part icipationn policy, it must be kept in mind tha t it is easier to introduce early 
retirementt facilities than to reduce them. They have become a common 'right ' , 
andd potential beneficiaries are now over-represented in labour unions that negotiate 



212 2 ChapterChapter 7. Policy Implications 

withh employers about these facilities. In addition, the public sector still fiscally 
supportss early retirement and employs pay-as-you-go early retirement programmes 
t ha tt are based on final wages. These considerations suggest tha t the effectiveness 
off a wide range of existing and planned policy measures to retain elderly workers in 
thee labour force still needs to be proven. In section 7.2, a number of policy measures 
aree discussed and their effects on elderly labour participation assessed by means of 
modell simulations. 

7.22 Simulation of Policy Measures 

Manyy of the reasons for early retirement lay outside the scope of control of employ
ers,, the government and other institutions involved in the labour market . Issues 
likee health deterioration and labour market history can only in the long term and 
indirectlyy be influenced by policy. The focus in this section is on factors tha t can be 
directlyy influenced by government, employers and labour market insti tutions. One 
off the most impor tan t determinants of retirement behaviour are eligibility condi
tionss for early retirement benefits. The available benefits depend on wages, and 
inn most cases on final wages. To reduce retirement, policy can restrict eligibility 
conditions,, reduce of replacement rates, change the relation between benefits and 
(final)) wages, or change (the accrual of) wages. 

Ann example of the restriction of benefits eligibility, are tighter rules for entry 
intoo disability programmes. At present, almost a million people in the Netherlands 
aree on disability, which is close to 10 percent of the population between ages 15 
andd 64. In figure 1.4 of chapter 1 it is shown that people between ages 55 and 64 
(particularlyy men) are over-represented among the disabled. A stricter entry policy 
forr disability programmes may therefore be an effective measure. 

AA change from a fixed percentage early retirement pension to an actuarial fair 
pension,, based on the age of retirement, is an example of a combination of a reduc
t ionn in benefits and a change in the relation between benefits and wages. In VUT 
earlyy retirement schemes, pensions are roughly fixed between 70 and 90 percent of 
finalfinal wages. It means tha t continued employment hardly produces higher pension 
levels,, as shown in figure 4.16 of chapter 4. With newly introduced flexible pension 
schemess ( F P U ) , employees are eligible for early retirement pensions at an earlier age, 
bu tt with actuarially reduced pension levels. They can retire later with actuarially 
increasedd benefit levels. This way, employees bear the costs of earlier retirement 
themselves,, and have a financial incentive to retire later. 

Changess in the accrual of wages affect all benefit levels tha t depend on (final) 
wages.. Wi th final wage pension schemes, some people have much higher pensions 
a tt the expense of others as a result of late career promotions. This seems not to be 
fair.. But more relevant, the increase in wage levels according to labour contracts 
t h a tt aim at long term labour relations (Lazear, 1979), make it difficult for elderly 
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peoplee to live up to expected productivity and make it attractive for employers to 
layofff elderly workers. A combination of constant (real) wages after a certain age 
andd easier working conditions, including for example the reduction of responsibility 
andd work pressure, could motivate elderly workers to continue employment and 
keepp employers from laying off elderly workers. This combination is indicated by 
thee term demotion. 

Thee three examples of labour participation policies above (stricter disability 
entryy conditions, flexible pension schemes, and demotion) are simulated using the 
lifee cycle retirement model developed in chapter 6. Retirement decisions of the 
sampledd population are calculated in 1000 runs to draw conclusions about average 
behaviour.. This is compared for a situation with and without policy measures. 
Below,, arguments are.given for the application of each of the three policy measures, 
followedd by their specification in the life cycle retirement model, and completed 
withh simulation results. Policy implications are discussed in section 7.3. 

7.2.11 Adjustment of Eligibilit y Conditions for  Disabilit y 

Withh almost 10 percent of the population between age 15 and 64 in disability pro
grammes,, there seems to be ample room for a policy to reduce entry into permanent 
disability.. Policy measures should not only be directed towards elderly workers, 
sincee most people have entered disability before age 55. Yet, the probability of 
becomingg unable to perform work because of health problems seems to be higher at 
advancedd ages. Therefore, a uniform restriction of entry into disability based on the 
evaluationn of actual health levels, as well as a periodic re-evaluation of this situation 
combinedd with re-integration measures, seem to be promising policy measures. In 
recentt years, a number of measures have been taken to achieve just this, but based 
onn the development of the total number of disabled people, these measures have 
shownn little effect3. Koning (2000) points at disability entrance procedures in the 
Unitedd States, which include a waiting time before benefits are awarded or declined. 
Sincee no substantial income is earned during this waiting time, this procedure leads 
too efficient self-selection in the use of the disability programme. For Dutch dis
abilityy programmes, Koning suggests to make the determination of disability much 
tighter,, and to introduce a specific benefit application procedure for the employee. 
Att present, disability is more or less an automatic continuation of sick-leave. Be
low,, a situation is simulated in which entry into disability programmes is restricted 
dramatically. . 

33 Actual effects of these measures are expected to become clear in the long run only. In addition, 
thee group at risk of becoming unable to perform work is currently increasing as the post Second 
Worldd War baby boom generation now enters its late 50's and early 60's. So even a decrease in 
thee probability of entering disability could increase the total number of disabled people. 
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Specification Specification 

Usingg both the life cycle retirement model and the sample of observations from 
chapterr 6, the restriction of disability benefits is included in a way similar to the 
eligibilityy conditions for early retirement benefits. This means that individual and 
agee specific choice sets Dlt are adjusted such that they only include disability pro
grammess when individual health levels exceed a certain threshold. This threshold is 
basedd on the value of individual HSCL scores. People are assumed to be eligible for 
disabilityy benefits if their health level is worse than a HSCL score of 19. This value 
iss based on the average health scores in table 6.7 of chapter 6. The table shows that 
averagee HSCL scores of workers, early retirees and unemployed individuals are lower 
orr equal to 19 in all distinguished age groups, while those of disabled individuals 
aree higher than 19. This way, true disability, as far as identified by HSCL scores, 
remainss a legitimate reason for entering a disability programme. Given eligibility 
forr early retirement, eligibility for disability benefits is thus expressed by 

ƒƒ {ER,DI,UE} if hu >19 r ? n 
ltlt~~ { {ER,UE} otherwise ^ ' ; 

Alll individuals who receive disability benefits in the observed situation, but have a 
HSCLL score lower than or equal to 20, no longer enter the disability programme in 
thee new situation. The simulation results show were they end up. 

Results Results 

Simulationn results are shown in figures 7.1 to 7.3. The conditional probability of 
enteringg disability programmes decreases by almost two thirds (figure 7.1), but this 
hardlyy increases the conditional probability of continued employment (not shown). 
Apparently,, most of the former retirees who are no longer eligible for disability 
benefits,, still want to retire early. Since early retirement benefits in general are 
higherr than disability benefits, the formerly disabled retirees are unlikely to be 
eligiblee for early retirement benefits. Conditional probabilities of early retirement 
thereforee do not increase (figure 7.3). As a result, the only retirement alternative 
forr the formerly disabled retirees is the unemployment programme, of which the 
conditionall probability increases by almost 50 percent (figure 7.2). In sum, the 
resultss show that restricted eligibility for disability benefits hardly increases elderly 
labourr participation, and that most formerly disabled still retire early, ending up 
inn unemployment. 
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Figuree 7.1: Comparison of Retirement Probabilities for Disability 
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Figuree 7.2: Comparison of Retirement Probabilities for Unemployment 
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Figuree 7.3: Comparison of Retirement Probabilities for Early Retirement 

7.2.22 Replacing Early Retirement by Flexible Pensions 

Throughoutt this study, it is shown that conditional probabilities of retirement 
throughh early retirement programmes are relatively high after age 57. Much policy 
attentionn is given to ways in which these attractive early retirement schemes can 
bee adapted to achieve higher participation. Most of the schemes are negotiated be
tweenn private parties (employer representatives and labour unions) and can hardly 
bee influenced by government policy. However, increasing costs due to population 
ageingg and the threat of shortages in the labour market, have convinced employers 
andd unions of the need to adapt early retirement schemes. But a simple increase 
inn the age of eligibility or a simple reduction in benefit levels is difficult to realise 
inn a situation where both negotiating parties depend on the support of employees. 
Therefore,, early retirement schemes (VUT) are now slowly replaced by so called flex
iblee pension schemes (FPU). FPU'S provide benefits from an early age on (in general 
earlierr than VUT), but are based on more actuarial fair replacement rates. This 
meanss that benefits start at a low percentage of final wages at early retirement and 
becomee a larger percentage of final wages at later retirement. This way, employees 
bearr the costs of early retirement and are rewarded for later retirement, both of 
whichh should motivate later retirement. 

Vann Dalen en Henkens (2000) note that policy makers expect the replacement 
off VUT by FPU to substantially increase elderly labour participation. According 
too the Social Economic Council (SER, 1999), the replacement will lead to longer 
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participationn in the labour market. Reasons are the increase in the standard re
tirementt age, the decrease in benefits at the standard retirement age, the growth 
inn benefits with prolonged employment, and the possibility of partial retirement 
withoutt loosing benefits4. In addition, because of the actuarial increase in benefit 
levelss with the age of retirement, FPU's increase the fairness of the pension system 
andd make the financial structure of early retirement pensions less sensitive to the 
agee distribution of the population. Based on implicit tax levels, which are equal to 
thee difference between wages and pensions divided by the wage level, Lindeboom 
(1999a)) expects the optimal age for early retirement to shift from 57 in the case of 
VUTT to 61 in the case of FPU. 

Specification Specification 

Thee specification of the flexible pension scheme is based on the FPU programme 
off the ABP, the public sector pension fund, with around 1 million participants. 
Althoughh other sectors and large companies have developed separate flexible pension 
schemes,, these do not cover as many participants, while being similar in structure5. 
FPU'ss allow participants to reduce their hours of work or retire completely from age 
555 on. The standard age of retirement is 62, at which the pension level after 40 
yearss of service is around 70 percent of last earned wages. If one retires before 62, 
benefitt levels are reduced. If one postpones retirement beyond age 62, benefit levels 
aree increased. In the event of retirement at age 65, participants receive an extra 
financiall bonus. Total pensions can be divided into a base part and an additional 
part.. The additional part is calculated similarly to existing private pension schemes. 
Sincee Old Age pensions start at age 65, this basic provision is replaced by a base 
partt of FPU's, which also depends on the age of retirement. With all amounts 
translatedd into net values and expressed in 1993 guilders, net real individual FPU 
pensionn levels are calculated as 

y<< V >-[ 0 otherwise U ' ^ 

wheree Yt
FPB(t*) is the base amount depending on the age of retirement t*, ^ 

thee replacement rate accrual equal to the maximum replacement rate, divided by 
maximumm pension rights, Yt^_l the wage level in the year before retirement, Ft the 
franchisee level, and Tt- total individual pension rights at retirement. It is assumed 
thatt Tf is equal to total labour market experience at retirement. This implies that 
individualss do not loose pension rights when changing jobs. It is further assumed 
thatt all indexation of pensions is price neutral. The combination of a fixed level 

44 In traditional early retirement schemes, the performance of any kind of paid labour reduces 
benefitss by the same amount. 

5Differencess mainly concern the standard age of retirement, the standard level of benefits, and 
thee increase in benefits with the age of retirement. 
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franchisee and a fixed level base pension amount (only differing by age, not between 
individuals),, secures a minimum pension level and a levelling of pension incomes 
betweenn individuals. 

Itt can be argued that the effect of replacing VUT by FPU on labour force partic
ipationn is overestimated, if the valuation of benefits is assumed to be equal. After 
all,, FPU benefits are on average lower and do not vary by the age of retirement. The 
estimatedd valuation of VUT pensions is based on the valuation of an offer-you-can't-
refuse,, with only weak financial implications from changes in the age of retirement. 
Too meet this objection, the simulation is performed for two situations, one in which 
FPUU benefits are valued equal to VUT pensions (high valuation), and one in which 
theyy are valued equal to disability benefits (low valuation), which is the lowest es
timatedd valuation of benefits in chapter 6. This way, the effect of replacing VUT 
byy FPU on elderly labour participation is identified as a limited range of possible 
solutions. . 

Thee replacement of VUT also has consequences for eligibility conditions. In the 
casee of FPU, there is a simple condition, which is reaching one's 55th birthday. 
However,, since the simulation concerns the replacement of VUT, eligibility for FPU 
benefitss is only relevant for people who are eligible for VUT pensions in the observed 
situation.. Again, eligibility is modelled by the construction of individual and age 
specificc choice sets of retirement alternatives. Finally, where private pension rights 
continuee to accrue until age 65 after entering VUT, entering FPU implies that pension 
rightss remain constant. This not only results in a difference in early retirement 
pensions,, but also in private pensions that are received from age 65 on. 

Results Results 

Figuress 7.4 to 7.7 show the simulation results, using both the model and the sample 
fromm chapter 6. In agreement with simulation results in chapter 5, restriction of 
earlyy retirement benefits is an effective measure to increase labour participation. 
Beforee age 55, the conditional probability of entering early retirement is reduced to 
zero,, while that of continued employment is increased (figure 7.4). Once eligible for 
FPUU benefits at age 55, a substantial fraction of the sample population prefers to 
retiree through FPU programmes (between 10 and 30 percent in figure 7.5, depending 
onn the relative valuation of FPU benefits), regardless of the pension accrual with 
postponedd retirement. Apparently, FPU benefits are attractive enough for part of 
samplee population to retire as soon as possible. From age 55 on, the conditional 
probabilityy of entering FPU remains approximately constant. Since flexible pension 
programmess have on average lower benefits than early retirement schemes, disability 
andd benefit programmes become relatively more attractive. This results in higher 
conditionall retirement probabilities through one of these programmes (figures 7.6 
andd 7.7). Together, conditional employment probabilities after replacement of VUT 
byy FPU are first lower and then higher than in the observed situation. 
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Figuree 7.7: Comparison of Retirement Probabilities for Unemployment 
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Thee change in total labour force participation among the elderly as a result of 
FPU'ss is uncertain. Table 7.3 compares figures for the three simulations, based on the 
CERRAA sample used in the analysis6. Compared to the standard situation, labour 
participationn before age 55 decreases more in case of a relatively low valuation of 
FPUU benefits. With lower early retirement benefits, workers do no longer postpone 
retirementt and exit through disability or unemployment schemes. After age 55, 
totall participation falls less than in the standard situation, resulting in slightly 
higherr participation rates after age 59. In case of a relatively high valuation of 
FPUU benefits, workers younger than 55 do postpone retirement until they become 
eligiblee for FPU benefits. At age 55, a substantial part of the working population 
startss to collect FPU benefits, resulting in lower rather than higher labour force 
participationn compared to the standard situation. In sum, FPU programmes as 
specifiedd in this simulation exercise, may result in higher, but also in lower elderly 
labourr participation, depending on the relative valuation of FPU benefits and leisure 
time. . 

Tablee 7.3: Participation Rates Based on Simulations (percentages) 

Age Age 
45 5 
50 0 
54 4 
55 5 
60 0 

Standardd Situation 
95.0 0 
83.6 6 
66.0 0 
59.6 6 
9.8 8 

Low Low ValuationValuation FPU 
94.4 4 
81.4 4 
62.7 7 
52.3 3 
12.3 3 

High High ValuationValuation FPU 
95.8 8 
86.7 7 
74.2 2 
53.3 3 
6.7 7 

Thee simulation results may come as a surprise to policy makers, who expect a 
substantiall and positive effect of FPU's on elderly labour force participation. How
ever,, several studies already point out that 'a considerable proportion of older em
ployeess is willing to make a considerable financial sacrifice to be able to quit working 
soon'' (Henkens and Siegers, 1994). Delsen (1996) finds that pension delay is very 
scarce,, despite the actuarial growth in pensions with age. As a consequence of the 
existencee of attractive retirement alternatives, people have developed preferences to 
retiree as soon as possible. In a stated preference survey that analyses the retirement 
demandss of elderly people, Vos, Alessie and Fontein (1997) discovered that more 
thann half of the respondents wanted to retire earlier and was willing to pay higher 
contributionss or receive lower benefits for that. Although only a small minority 
stilll had the same preferences after calculation of the required changes in contribu
tionss or benefits, the result that many respondents did not know their own pension 

6Truee participation rates may be different, since the CERRA sample used is not representative 
forr the Dutch population. 
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ruless shows that elderly people have high preferences for early retirement. Based 
onn another stated preference survey among elderly employees in three main Dutch 
companies,, Van Dalen and Henkens (2000) calculate that there is a small increase in 
thee average age of retirement (2.2 years) when going from a system of free choice to 
aa pre-pension system. But they also find that a large fraction of elderly employees 
iss willing to give up a considerable amount of benefits to enable earlier retirement. 
Theyy show the historical trend of earlier retirement and shorter working careers and 
concludee that flexible pension schemes will not be able to turn this trend around for 
threee reasons. Firstly and most relevant, employees are able to retire earlier than in 
mostt early retirement schemes. Secondly, the less generous pension levels only shift 
workerss towards disability and unemployment programmes. Both arguments are 
illustratedd by the model simulations in the present section. And finally, the time to 
replacee early retirement schemes by flexible pension schemes will be long enough to 
lett the baby boom generation retire through generous early retirement schemes. 

7.2.33 Demotion: Reduction in Wage Growth 

Twoo reasons for early retirement are the (perceived) mismatch between productivity 
andd labour costs of elderly workers, and demanding working conditions. Since wages 
inn general increase with age, according to negotiated patterns in the majority of 
labourr contracts, labour costs of elderly workers increase with age. Productivity is 
generallyy considered to remain constant or decline for elderly workers. The resulting 
mismatchh causes employers to prefer younger workers, and elderly employees to feel 
stressedd trying to live up to expectations7. If labour conditions add to the feeling of 
stress,, early retirement becomes attractive at any benefit level. In general, if elderly 
workerss are not able to comply with the demands of their job, they quit or are laid 
off.. In order to reduce the impact of this mechanism, a number of reports have 
suggestedd two main solutions: schooling and demotion. Demotion lowers labour 
costss by cutting wages, and provides better and easier working conditions for elderly 
workerss (Pelle, 1997). Groot (1997) argues that demotion without a wage cut would 
inducee employers to layoff employees, while demotion with a wage cut would induce 
employeess to retire early, except when it also provides better working conditions 
andd more job satisfaction. These motivate elderly workers to continue employment 
andd reduce incentives for employers to layoff elderly workers. 

Fromm an empirical study using the CERRA data, Groot (1997) draws five main 
conclusionss with respect to demotion, which he defines as a change in function with 
thee same employer at advanced age. Firstly, functional change and hence demotion 

77 In chapters 4 and 5, the implicit contract theory is used to explain wage patterns that grow 
fasterr than productivity. It provides both employers and employees with an incentive to perform 
be t te rr and obey the (implicit) contract. However, Lazear (1979) shows that an implicit con
tractt also requires an age of mandatory retirement, indicating that when workers become older, 
employerss have bet ter economic reasons to end the contract than employees. 



7.2.7.2. Simulation of Policy Measures 223 3 

hardlyy occurs. Secondly, in most cases, demotion is not accompanied by a cut in 
wages.. Thirdly, health and the threat of a layoff are most often mentioned for a 
changee of function. Fourthly, demotion leads to lower job satisfaction. And finally, 
demotionn does not result in continued employment (or later retirement). These 
outcomess can partly be tested in the simulations below. 

Specification Specification 

Forr simulation purposes, the starting age of demotion is set equal to 55. From 
thiss age on, employees receive constant real wage levels. At the same time, labour 
conditionss beyond age 55 are improved to optimal levels. For the model in chapter 
6,, this means that employees no longer supervise colleagues, reducing the burden 
off responsibility, and no longer suffer from physical exertion or exhausting labour. 

Results Results 

Usingg both the model and sample from chapter 6, the simulations show a slightly 
increasedd labour participation rate for elderly workers (figure 7.8). For voluntary 
disabilityy and unemployment, conditional probabilities first rise and than fall (fig
uree 7.9). Prior to age 55, it is less attractive to continue employment, since it 
doess not increase wages beyond age 55. But from age 55 on, improved working 
conditionss make it more attractive for elderly workers to remain employed8. In
voluntaryvoluntary retirement into disability and unemployment programmes remains at the 
samee conditional probability level (not depicted), but includes more people in ab
solutee numbers, as more employees are at risk. 

Althoughh these simulations provide evidence that demotion may have positive 
effectss on labour participation (a change from 9.8 to 11.8 percent at age 60), Delsen 
(1996)) mentions a number of factors that keep demotion (and partial retirement) 
fromm being introduced in practice. The existence of final pay schemes instead of 
averagee pay schemes makes demotion unattractive, and the existence of extremely 
generouss early retirement schemes still makes early retirement relative attractive, 
despitee improved working conditions. 

8 Thee effect of demotion at age 55 already starts earlier as a result of including future utility 
valuess in retirement decisions. These simulations again show the relevance of using dynamic models 
insteadd of static models, in which individuals are myopic in their labour supply decisions. 
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7.33 Policy Recommendations 
Thee empirical analysis in the previous chapters and the simulation results in the 
presentt chapter contain important lessons for policy that is aimed at increasing 
elderlyy labour participation. In general, elderly employees retire early because of five 
mainn reasons: (1) attractive retirement programmes that combine high replacement 
ratess with more leisure time, (2) early opportunities to use these programmes, (3) 
highh preferences for early retirement, (4) a layoff risk that rises with age, and 
(5)) health conditions that force people to retire. Each of these reasons by itself 
iss important for retirement behaviour. But they are also strongly interrelated. 
Influencingg one of these reasons with policy measures does not necessarily result in 
thee desired adjustment. From the simulations in this chapter it has become clear 
thatt a combination of measures is necessary to reach higher labour participation, 
sincee many of the retirement opportunities serve as substitutes. 

Thee strongest effect on retirement behaviour is found for stricter eligibility con
ditions,, which restrict early opportunities to retire. Relaxation of eligibility in case 
off replacement of early retirement schemes by flexible pension schemes may lead to 
ann increase in retirement, even with reduced benefits. For policy that is aimed at 
increasingg labour participation, this implies that the relaxation of eligibility condi
tionss should be avoided. 

However,, people are not willing to retire at any benefit level. Simulation re
sultss of an extreme situation in which all benefits before age 65 in all retirement 
programmess are reduced to zero, show that voluntary retirement before age 62 is 
almostt completely eliminated. Labour participation becomes much higher than in 
thee observed situation, but decreases rapidly after age 62, when normal pensions 
aree close by. This suggest that early retirement can be reduced by lowering benefit 
levels.. For early retirement schemes, the reduction of benefits may be an efficient 
changee of the pension system, increasing labour participation, decreasing labour 
costss and resolving financial problems that result from an ageing population. But 
reductionn of disability or unemployment benefits implies that people with health 
problemss or who are laid off at advanced ages bear most of the costs of such a pol
icy,, which seems socially undesirable. Reduction of benefits should therefore mainly 
applyy to very generous early retirement programmes, which in the past have often 
beenn 'an-offer-you-can't-refuse'. 

Onee of the reasons why participation rates are hard to influence by financial mea
sures,, is the existence of involuntary retirement. Two main situations that force 
peoplee to retire, layoffs and health, can only be indirectly influenced by policy. This 
howeverr becomes more urgent when labour participation is successfully increased. 
Withh higher labour participation, the probability that elderly people are laid off or 
experiencee bad health conditions increases. This is both a volume effect and a se
lectionn effect. Higher labour participation means that more relatively unproductive 
andd unhealthy workers are employed, who have higher probabilities of being laid off 
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orr becoming disabled in performing labour. The layoff probability is highest for less 
educatedd employees at lower occupational levels and with only a few years of labour 
experience.. The productivity of employees can be increased by initial schooling and 
trainingg on the job. Schooling programmes for (elderly) workers can be stimulated 
byy policies that for instance include subsidies and fiscal advantages. To support the 
continuouss update of skills of (elderly) workers, a special policy programme, known 
ass 'Life long learning', was started in the mid 1990's. From the analysis in the 
previouss chapters, it is clear that measures directed towards increasing health levels 
mayy also attribute to higher levels of labour participation. However, the effects are 
modestt and the deterioration of health with age is difficult to reduce. Declining 
retirementt ages have co-existed with increasing average health levels in the past, 
suggestingg only limited significance of improved health for labour participation. 

Preferencess for early retirement as a reason for low elderly labour participation 
shouldd not be underestimated. The empirical analysis and simulations show that 
loww benefit levels do not keep elderly people from early retirement, and that people 
overr the age of 40 generally prefer to retire as soon as possible. The retirement 
literaturee provides enough qualitative and quantitative evidence to support this re
sult.. Partly, this can be attributed to layoffs and health conditions that reduce the 
abilityy to perform work. But partly, these retirements are preferred (and volun
tary)) choices. To reduce the value of early retirement and thereby increasing labour 
participation,, policy may be directed to working conditions that reduce the moti
vationn for employment. Empirical results show that physical exertion, exhausting 
labour,, stress and high responsibility all contribute to a higher valuation of retire
ment.. The idea of 'demotion', as a situation in which labour income is reduced 
andd working conditions improved, defines a policy measure that is aimed at this. 
Butt the simulation results in this chapter show that it does not substantially affect 
labourr participation. In addition, chapter 5 showed that measures to keep elderly 
employedd may be too expensive for companies, resulting in higher probabilities for 
involuntaryy retirement. The empirical analysis with a dynamic retirement model 
showss that baseline preferences for retirement are high and decrease with age, given 
incomee levels, health, working conditions, and other personal or company charac
teristics.. A policy that aims at changing retirement attitudes of employees and 
employers,, for example by means of public information as proposed in the SER 
(1999)) report, is a necessary measure to support elderly labour participation. How
ever,, this policy remains ineffective as long as generous and easy to access (early) 
retirementt programmes exist. 

Finally,, the main policy aim of the Dutch government with regard to elderly 
labourr participation, as reported in the SER (1999) report, is to increase the par
ticipationn rate of people aged 55 to 65 from around 25 percent in 1999 to 50 percent 
inn 2030. Based on the retirement behaviour of elderly workers between 1991 and 
19955 in the CERRA data, and the estimated retirement models in chapters 5 and 6, 
thiss can not be realised by any single policy measure as simulated in this chapter. 
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Whatt is needed is a combination of a reduction of early retirement benefits, a re
strictionn of eligibility for early retirement and disability programmes, and a lower 
layofff rate. But above all, it requires a change in preferences for leisure time that 
resultt from a long tradition of early retirement. 





Chapterr  8 

Conclusions s 

Thiss chapter summarises this study and reviews the conclusions drawn from the 
analysis.. It concludes with suggestions for further research. 

Chapterr 1 started out with an overview of labour force participation in the 
Netherlands.. It was shown that Dutch labour force participation is particularly 
loww for the elderly, females, less educated individuals, and immigrants. An anal
ysiss of historical trends showed a sharp decline in labour force participation for 
elderlyy males since the early 1960's, together with the introduction of several Social 
Insurancee and early retirement programmes. This suggests that labour force par
ticipationn is determined by institutional incentives that encourage early retirement. 
Ann international comparison reveals that elderly labour force participation is rela
tivelyy low in the Netherlands, both for males and females. Research questions were 
formulatedd to structure the analysis of retirement behaviour by Dutch employees, 
inn order to understand these low participation rates. 

Beforee the research questions were addressed in an empirical analysis, prepara
tionss were made in three chapters. In chapter 2, the international retirement litera
turee was reviewed to see what is already known about retirement behaviour, and a 
theoreticall structure for the empirical analysis was developed. The literature review 
showss that the modelling approach has changed from static reduced form models 
too structural dynamic programming models to fully capture the individual decision 
process,, the structure of retirement programmes, intertemporal preferences, and 
uncertainties.. In addition to the key role of life cycle income profiles, the effect of 
healthh has become increasingly important. Given the significance of Dutch disabil
ityy programmes for retirement decisions and the choice between several individual 
retirementt programmes in general, it is concluded that a structural and dynamic 
framework,, which incorporates these issues, is necessary for modelling retirement 
inn the Netherlands. In the remainder of chapter 2, this framework was developed 
basedd on an economic theory of labour supply, in which individuals choose between 
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consumptionn and leisure at different moments of time. 
Chapterr 3 reviewed data from the CERRA survey, which was available for the 

empiricall analysis. First an overview was given of the available information, and a 
comparisonn was made with more general data for the Dutch population from the 
Centrall Bureau of Statistics (CBS). The CERRA survey is a rich data source with 
sufficientt information about labour market and retirement behaviour of elderly peo
plee in the Netherlands, to enable empirical answers to the research questions posed 
inn chapter 1. Its main shortcoming is lack of data on consumption, savings and 
wealth.. Therefore, consumption has been approximated by income for the empiri
call analysis. The CERRA data turns out to be representative for the Dutch elderly 
populationn with respect to labour market status, education, and sector type. Males 
aree over-represented since the CERRA survey focussed on heads of household. Chap
terr 3 defined retirement as a full and permanent withdrawal from the labour force, 
andd provided an overview of job search behaviour and re-employment probabilities 
forr employed and retired elderly. The main conclusion from this overview is that 
jobb search rapidly declines after age 50, and that finding a job becomes very dif
ficult,, both for employed and retired individuals. The assumption of permanent 
retirementt therefore is realistic. 

Onee of the most obvious determinants of elderly labour force participation is 
income.. Chapter 4 provided an analysis of empirical income patterns of elderly in
dividualss under different circumstances and labour supply decisions. It started with 
aa wage equation that was used to construct wage profiles between ages 40 and 65. 
Inn later chapters, these estimates served as compensation profiles for employment, 
andd as basic input for the calculation of potential benefit and pension levels in case 
off retirement. The estimation results for the wage equation show that wages are 
higherr for younger birth cohorts, and for higher levels of education, tenure, occupa
tionn and responsibility. Evidence was found for a positive correlation between wages 
andd labour participation. People who are observed to work have higher earning po
tentialss than people observed to be retired. Income profiles for different retirement 
agess and retirement routes show strong incentives for retirement, especially at the 
momentt of first eligibility for early retirement benefits. In general, available re
tirementt programmes show average replacement rates between 60 and 95 percent, 
indicatingg the generosity of the Dutch Social Insurance and private pension system, 
offeringg a preliminary explanation of high early retirement and low levels of labour 
participation. . 

Thee empirical analysis of dynamic retirement behaviour started in chapter 5, 
withh emphasis on incentives and choice constraints. Special attention was given to 
thee influence of employers on the retirement decisions of individual workers. From 
ann analysis of layoff probabilities, using both firm data alone and firm data linked 
withh worker data, it is concluded that only a small number of variables signifi
cantlyy affect layoff risks. The main determinants are wage levels, health conditions 
andd eligibility for retirement benefits, but most variation in layoff probabilities re-
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mainss unexplained. Also, linking firm and worker data leads to a large reduction in 
availablee observations for the analysis. Ignoring information from the firm data, a 
dynamicc programming model was developed for individual and simultaneous choices 
off retirement age and retirement route, based on the observation of a one year tran
sitionn in labour market status. The model includes the structure of Social Insurance 
andd private pension schemes, eligibility conditions for early retirement benefits, and 
allowss for the estimation of layoff probabilities. Individual retirement choices are 
specifiedd by age and retirement programme. The dynamics in the model allow it to 
dependd on (changes) in future conditions that result from current decisions. 

Thee estimation results in chapter 5 showed that the main determinants of retire
mentt decisions are wages, absolute preferences for leisure time, health conditions 
andd choice constraints. A high valuation of leisure induces employees to prefer 
retirementt from an early age on, but earnings are important, and retirement is 
postponedd until they can be replaced by similar income levels from early retirement 
programmes.. Benefits are however restricted by eligibility conditions, which turn 
outt to be essential in modelling retirement decisions. The optimal retirement pro
cesss can be changed by circumstances that alter the relative preferences for income 
andd leisure, or rule out work as a choice alternative. Examples are a sudden dete
riorationn of health or a layoff. Elderly employees with only a few years of labour 
experiencee have the highest probabilities of a layoff. If eligibility conditions restrict 
thee availability of early retirement benefits, disability programmes are used as a next 
bestt alternative. The estimation results show that most people with health prob
lemss retire through early retirement and disability programmes. Unemployment 
programmess only seem to serve as fall back option. 

Chapterr 5 proved that the estimation of a dynamic programming model for re
tirementt decisions based on limited information is feasible. It is possible to integrate 
aa complete structure of retirement alternatives and choice constraints in a dynamic 
frameworkk and obtain estimates based on the observation of only one labour supply 
decisionn per individual. The dynamic model explains this decision better than a 
staticc model, in which workers look at present circumstances only. 

However,, the role of health in the analysis of chapter 5 may be problematic for 
threee reasons. Firstly, health may pick up correlated effects of working conditions. 
Also,, the health variable may be an approximation of eligibility conditions that 
existt for disability programmes, but which are not included in the model. And 
thirdly,, reported values of health may be affected by the labour market status of 
respondents.. This can lead to an overestimation of the effect of health on retirement 
decisions. . 

Therefore,, chapter 6 presented a separate analysis of retirement in relation with 
health.. First, a review of the health and retirement literature showed a change 
fromm concern about the importance of health relative to income, to concern about 
thee correct measurement of health conditions. It concluded that there is still no 
'bestt practice' for measuring the impact of health on retirement decisions. Next, 
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informationn from the CERRA data was presented to discuss its usefulness for the 
empiricall analysis. Using individual scores from the Hopkins System Checklist 
(HSCL),, which show individual physical and mental health symptoms, a life cycle 
modell for health dynamics was presented and estimated. The estimation results 
showw that health conditions deteriorate with age and are influenced by the labour 
markett status. Not working turns out to be optimal for health conditions, but once 
employed,, it is better to remain employed. Health is endogenous to the labour 
markett state. Not controlling for this endogeneity causes biased estimates of true 
healthh conditions. Individual health conditions are mainly explained by unobserved 
individuall effects, education, gender, birth cohort, labour market status, and age. 

Estimationn results for the health model were used to calculate individual health 
conditionss for different ages and labour market states. These health profiles were 
includedd in the dynamic programming model for individual labour supply and re
tirementt decisions in chapter 6. The model is similar to the model in chapter 5, 
exceptt that it includes all decisions between age 40 and 64, instead of one transition 
inn labour status only. The results are also similar. Main determinants of retirement 
decisionss are potential income levels that differ between retirement routes, absolute 
preferencess for leisure time that depend on personal and work-related characteris
tics,, and health. Again, the results show that disability programmes are mainly 
usedd in the absence of early retirement eligibility, and because benefits are higher 
thann from unemployment programmes. Employees like to retire as soon as possible, 
butt preferably through early retirement programmes. Later retirement is valued 
lower,, especially through disability and unemployment. Only special circumstances 
makee employees want to retire through one of these programmes. The layoff rate 
increasess rapidly with age, but decreases with labour experience. Even though con
trollingg for layoffs is essential in obtaining unbiased estimates of labour supply and 
retirementt behaviour, it only explains a minor part of observed retirement. 

Speciall attention was paid to the influence of health conditions on retirement de
cisions,, which is highly significant. If health deteriorates, preferences for retirement 
grow.. People in bad health want to retire soon and prefer immediate retirement 
overr higher income. A dynamic retirement model with estimated and rather ob
jectivee HSCL health profiles, serves best to explain changes in labour supply and 
retirementt decisions. However, a retirement model with a work related health mea
sure,, as used in chapter 5, turns out to be a reasonable approximation, and results 
inn a better model fit. 

Too provide some insight into the effectiveness of policy measures that aim to 
increasee elderly labour force participation, chapter 7 presented a number of policy 
simulations,, using the dynamic retirement model of chapter 6. First a situation was 
simulatedd in which entrance into disability programmes is restricted considerably, 
basedd on the value of individual HSCL scores. The results show that restricting eligi
bilityy significantly decreases entry into disability, but hardly increases elderly labour 
participation.. Individuals still retire early, ending up in unemployment. Next, the 
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replacementt of early retirement schemes (VUT) by flexible pension schemes (FPU) 
wass simulated. FPU benefits start at a lower percentage of final wages at early re
tirementt and increase to a larger percentage at later retirement. The effect depends 
onn the valuation of benefits. The replacement may result in higher participation 
rates,, but the availability of FPU benefits at an earlier age (already from age 55 
on)) may also lead to lower labour participation. In the latter case, early retirement 
(leisuree time) is valued higher than the reduction in benefits. A third simulation 
wass performed for 'demotion', where labour costs are decreased by a cut in wages, 
andd better and easier working conditions are provided for elderly employees. This 
way,, it reduces incentives for employers to layoff elderly workers and motivates el
derlyy workers to continue employment. The results show that labour participation 
iss only slightly increased. 

Thee empirical analysis and simulation results contain some important lessons 
forr policy that is aimed at increasing elderly labour participation. The relaxation 
off eligibility conditions must be avoided. A reduction of benefits should preferably 
bee applied to generous early retirement programmes. Still, this increases entry into 
disabilityy and unemployment programmes. Policy that influences layoffs and health 
conditionss becomes more urgent when labour participation increases. Since low pro
ductivee workers are laid off first, policy should be directed towards elderly labour 
productivity,, which can be achieved by (initial) schooling and training on the job. 
Measuress that increase health conditions have minor effects. It is difficult to reduce 
thee deterioration of health with age. Policy can be directed at working conditions 
thatt reduce the motivation for employment. However, simulation results show that 
noo large effects on labour participation are to be expected. Finally, the empirical 
analysiss shows that most employees prefer to retire as soon as possible, indepen
dentt of income, health, working conditions and other (observed) characteristics. 
Therefore,, a policy that aims at changing attitudes of employees and employers 
withh respect to retirement, for example by public information, seems a necessary 
measuree to support elderly labour participation. However, such a policy remains 
ineffectivee as long as generous and easy to access (early) retirement programmes 
exist. . 

Thiss study has given some detailed insights and explanations for the labour sup
plyy and retirement decisions of elderly individuals in the Netherlands. It does not 
providee a full explanation or final answer to the problem of how to increase elderly 
labourr participation. Also, the results may be put into perspective by repeating a 
numberr of crucial assumptions. First of all, the theoretical framework for labour 
supplyy and retirement decisions as a choice between consumption and leisure, is em
piricallyy applied by modelling the choice between labour related income and leisure. 
Therefore,, the analysis ignores the role of savings and wealth. This could partly 
explainn the high valuation of leisure time and preferences for early retirement at 
loww benefit levels. Secondly, the analysis of dynamic decisions, which take place 
betweenn age 40 and 65, is based on observations of individuals at two moments 
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inn t ime. Although use is made of retrospective information, this may lead to an 
over-estimationn of the elasticity's of retirement behaviour. Thirdly, the assumptions 
madee for life cycle values of all explanatory variables, including earnings and bene
fitt rules, both reduce the estimated value of behavioural parameters (measurement 
error)) and their significance (lower variation). Finally, all elasticity's tha t are based 
onn the est imation results are only valid for small changes in the associated explana
toryy variables. Therefore, (policy) simulations tha t assume structural changes must 
bee interpreted with care. This is particularly true for the replacement of early re
t i rementt schemes ( V U T ) by flexible pension schemes ( F P U ) . The valuation of VUT 
benefitss is based on an-offer-you-can't-refuse, which may be completely different 
fromm the valuation of FPU benefits tha t vary from 25 to 80 percent of last earned 
wages. . 

AA number of aspects are missing in the analysis, which may be crucial for fur
therr understanding retirement behaviour. One of the most impor tant is the role of 
savingss and wealth in intertemporal labour supply decisions. Since elderly individ
ualss are willing to t rade considerable amounts of income for earlier retirement, this 
couldd imply tha t they have wealth levels to fall back on. Further research on this 
topicc is required. Another issue that has been ignored in this study, is tha t of grad
uall or partial retirement. The analysis can not provide an answer to the question 
whetherr part ial retirement is a solution for low elderly labour force participation. 
Includingg part ial retirement would complicate the analysis, but is feasible within 
thee dynamic programming framework. Further research should therefore pick up 
onn this issue. Finally, the role of disability programmes for retirement behaviour 
inn the Netherlands is impor tant but not yet fully clear. Issues like entry conditions 
andd re-activation or re-entrance into the labour market have not been treated in the 
presentt s tudy as a result of da ta limitations. However, compared to other countries, 
Dutchh elderly labour force participation is particularly low because of high disability 
levels.. This calls for an extension of the present research in that direction. 
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Nederlandsee Samenvatting 
(Summaryy in Dutch) 

Dynamischee modellen voor  uittredin g uit het arbeidsproces 
Eenn empirische analyse van vervroegde pensionering in Nederland 

Dee arbeidsmarktparticipatie van ouderen in Nederland is bijzonder laag. In 
19988 waren slechts 20 procent van alle mannen en 6 procent van alle vrouwen 
inn de leeftijdscategorie van 60 tot 64 jaar actief op de arbeidsmarkt. In de leef
tijdscategoriee van 55 tot 59 jaar was dit gelijk aan 65 en 26 procent. Vergeleken met 
mensenn van middelbare leeftijd betekent dit een aanzienlijke daling. Vergeleken met 
hett gemiddelde van alle OESO landen is de arbeidsmarktparticipatie van ouderen 
inn Nederland zo'n 20 procent lager, zowel voor mannen als voor vrouwen. Naast die 
lagee arbeidsparticipatie neemt het aandeel van ouderen in de bevolking de komende 
decenniaa substantieel toe. Momenteel is 30 procent van de Nederlandse bevolking 
ouderr dan 50, maar dit stijgt naar 40 procent in 2020. Redenen voor deze snelle 
vergrijzingg zijn de gestegen levensverwachting en gedaalde geboortecijfers sinds de 
geboortegolff van rond 1950. 

Eenn lage arbeidsparticipatie van ouderen in combinatie met een structurele ver
grijzingg kan in de komende decennia tot twee belangrijke problemen leiden: de 
beschikbaarheidd van voldoende en voldoende gekwalificeerde arbeidkrachten, en de 
betaalbaarheidd van de sociale zekerheid. Vervroegde uittreding draagt bij aan span
ningenn en tekorten op de arbeidsmarkt. In de afgelopen jaren is dit een belangrijk 
economischh en politiek aandachtspunt geworden als gevolg van de hoge economische 
groeii en de daaruit volgende vraag naar arbeid. De betaalbaarheid van de sociale 
zekerheidd komt in het geding, wanneer het aantal werkenden dat premies betaalt 
daaltt ten opzichte van het aantal gepensioneerden dat uitkeringen ontvangt. Dit is 
voornamelijkk het geval bij een omslagstelsel. 

Inn 1992 leidde bezorgdheid over de lage arbeidsmarktparticipatie van ouderen 
inn combinatie met de vergrijzing van de bevolking tot een initiatief van de Ne-
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derlandsee Stichting voor Ouderenonderzoek (NESTOR) voor het oprichten van een 
onderzoeksprogramma.. Als onderdeel van dat programma probeert de voorliggende 
studiee inzicht te bieden in de determinanten van de arbeidsmarktparticipatie van 
ouderen.. Speciale aandacht wordt daarbij gegeven aan het uittredingsgedrag, de 
manierr waarop dat kan worden beïnvloed door beleidsmaatregelen en aan de effec
tiviteitt van beleidsmaatregelen. 

Omm het individuele uittredingsgedrag te analyseren is uitgegaan van de arbeids-
aanbodbeslissingg van individuen. Geprobeerd is om vast te stellen waardoor uit
tredingg wordt gemotiveerd (uitkeringen, pensioenen en vrije tijd), welke factoren 
arbeidsparticipatiee onaantrekkelijk maken (werkomstandigheden en gezondheid), 
welkee factoren de mogelijkheden tot uittreding beperken (toelatingseisen voor uit
tredingsregelingen)) en welke factoren de mogelijkheden voor arbeidsmarktparticipa
tiee beperken (arbeidsvraag en arbeidsongeschiktheid). Behalve het beslissingspro
cess zelf is het van wezenlijk belang om de relatieve invloed van deze motieven en 
beperkingenn voor het uittredingsgedrag te onderzoeken, en hoe deze factoren kun
nenn worden beïnvloed door beleid. 

Hoofdstukk 1 formuleert onderzoeksvragen ten aanzien van het uittredingsgedrag 
vann oudere Nederlandse werknemers. Uit een overzicht van de arbeidsmarktparti
cipatiee in Nederland blijkt dat deze bijzonder laag is voor ouderen, vrouwen, laag 
opgeleidenn en allochtonen. Een analyse van historische ontwikkelingen laat een 
sterkee daling van de arbeidsmarktparticipatie onder oudere mannen zien, welke be
gintt in de vroege jaren '60, en die samenvalt met de introductie van verschillende 
socialee zekerheidprogramma's en regelingen voor vervroegde pensionering. Dit sug
gereertt dat arbeidsmarktparticipatie wordt bepaald door institutionele factoren die 
vervroegdee uittreding aanmoedigen. Een internationale vergelijking laat zien dat de 
arbeidsmarktparticipatiee van ouderen in Nederland uitzonderlijk laag is voor zowel 
mannenn als vrouwen. 

Voordatt de onderzoeksvragen kunnen worden beantwoord door middel van een 
empirischee analyse, worden er voorbereidingen getroffen in een drietal hoofdstukken. 
InIn hoofdstuk 2 wordt de internationale uittredingsliteratuur besproken en wordt een 
theoretischee structuur ontwikkeld voor de empirische analyse. Het literatuurover
zichtt laat zien dat de modelmatige benadering van uittredingsgedrag is geëvolueerd 
vann statische gereduceerde vorm modellen tot structurele dynamische modellen die 
zowell het individuele beslissingsproces, de structuur van uittredingsregelingen, tijds
afhankelijkee voorkeuren als onzekerheid beschrijven. Naast de sleutelrol van indi
viduelee inkomensprofielen, welke variëren met leeftijd, wordt de invloed van gezond
heidd steeds belangrijker. Gegeven het belang van arbeidsongeschiktheidsregelingen 
voorr uittredingsbeslissingen en de keuze tussen verschillende uittredingsregelingen 
inn het algemeen, wordt geconcludeerd dat een structureel en dynamisch kader, 
waarinn deze elementen zijn opgenomen, noodzakelijk is voor het modelleren van 
uittredingg in Nederland. In de rest van hoofdstuk 2 wordt dit kader ontwikkeld, 
gebaseerdd op de economische theorie van het arbeidsaanbod, waarin individuen 



(Summary(Summary in Dutch) 249 9 

kiezenn tussen consumptie en vrije tijd op verschillende momenten van hun leven. 
Hoofdstukk 3 inventariseert vervolgens de gegevens uit de CERRA enquête, welke 

wordenn gebruikt voor de empirische analyse. De CERRA enquête is een rijke gegevens
bronn met voldoende informatie over arbeidsaanbod- en uittredingsbeslissingen van 
ouderenn om empirische antwoorden op de onderzoeksvragen uit hoofdstuk 1 mo
gelijkk te maken. De belangrijkste tekortkoming is het ontbreken van gegevens over 
consumptie,, spaargelden en vermogen. Daarom wordt in de empirische analyse de 
consumptiee benaderd door het inkomen. De CERRA gegevens blijken representatief 
tee zijn voor de oudere Nederlandse bevolking als het gaat om arbeidsmarktstatus, 
hett opleidingsniveau en de sector waarin men werkzaam is of is geweest. Mannen 
zijnn oververtegenwoordigd, omdat de CERRA enquête is gericht op het hoofd van het 
huishouden.. Hoofdstuk 3 definieert uittreding als een volledig en definitief vertrek 
uitt de arbeidsmarkt. Uit een overzicht van de manier waarop ouderen naar werk 
zoekenn en de kans op herintreding voor werkende en uitgetreden ouderen, wordt 
geconcludeerdd dat het zoeken naar werk snel afneemt na het 50ste levensjaar, en 
datt het vinden van een baan erg moeilijk is voor zowel oudere werkenden als niet-
werkenden.. De veronderstelling van definitieve uittreding is daarom realistisch. 

Eenn van de meest voor de hand liggende invloedsfactoren voor de arbeidspar
ticipatiee van ouderen is het inkomen. Hoofdstuk 4 presenteert een analyse van 
empirischee inkomensprofielen van oudere individuen onder verschillende persoon
lijkee en werkgerelateerde omstandigheden. Schattingen voor een loonvergelijking 
wordenn gebruikt om loonprofielen tussen het 40ste en 65ste levensjaar te bereke
nen.. In latere hoofdstukken dienen deze loonprofielen als belangrijkste invoer voor 
dee berekening van potentiële uitkeringen en pensioenen in het geval van uittred
ing.. De schattingsresultaten voor de loonvergelijking laten zien dat lonen hoger 
zijnn voor jongere cohorten, voor hogere opleidingsniveaus, langere arbeidsduren, 
hogeree functieniveaus en bij meer verantwoordelijkheid. Er worden ook aanwijzin
genn gevonden voor een positief verband tussen het potentiële looninkomen en de 
arbeidsparticipatie.. Mensen die werken hebben gemiddeld een hogere verdienca
paciteitt dan mensen die niet werken. Inkomensprofielen naar leefijd voor verschil
lendee uittredingsroutes laten sterke prikkels zien voor uittreding, vooral op het 
momentt dat mensen in aanmerking komen voor vervroegde pensionering. Gemid
deldee uitkeringspercentages van tussen de 60 en 95 procent laten de royaliteit van de 
Nederlandsee sociale zekerheid en het particuliere pensioensysteem zien. Dit biedt 
eenn voorlopige verklaring voor de populariteit van vervroegde uittreding en de lage 
arbeidsparticipatiee van ouderen in Nederland. 

Dee empirische analyse van het uittredingsgedrag begint in hoofdstuk 5, waarin 
dee nadruk wordt gelegd op motieven en keuzebeperkingen. Speciale aandacht wordt 
gegevenn aan de invloed van werkgevers op de uittredingsbeslissing van individuele 
werknemers.. Uit een analyse van ontslagkansen, waarbij zowel gegevens van be
drijvenn alleen als in combinatie met gekoppelde gegevens van werknemers worden 
gebruikt,, wordt geconcludeerd dat slechts enkele factoren een significante invloed 



250 0 NederlandseNederlandse Samenvatting 

hebben.. Dit zijn het loonniveau, de individuele gezondheidsituatie en de toegang 
tott (pensioen)uitkeringen. Het grootste gedeelte van de ontslagkans blijft onver
klaard.. De koppeling van bedrijfsgegevens aan individuele gegevens leidt overigens 
tott een forse reductie van het aantal waarnemingen dat beschikbaar is voor de ana
lyse.. Daarom wordt bij de ontwikkeling van het dynamisch programmeringsmodel 
voorr uittreding de gegevens uit de CERRA bedrijvenenquête buiten beschouwing 
gelaten.. Het uittredingsmodel modelleert de individuele en simultane keuze van 
dee uittredingsleeftijd en uittredingsroute, gebaseerd op de eenmalig waargenomen 
arbeidsmarktstatuss van werkenden na verloop van een jaar, en omvat de structuur 
vann het sociale zekerheidstelsel, van particuliere pensioenregelingen, van toelatings
eisenn voor vervroegde pensionering, en van individuele ontslagkansen. De dynamiek 
inn het model maakt het mogelijk om de invloed te modelleren van toekomstige 
keuzebeperkingenn die het gevolg zijn van huidige beslissingen. 

Dee schattingsresultaten in hoofdstuk 5 laten zien dat het looninkomen, de voor
keurr voor vrije tijd, gezondheid en toelatingseisen voor uittredingsregelingen de 
belangrijkstee determinanten zijn van uittredingsbeslissingen. De hoge waardering 
vann vrije tijd houdt in dat werknemers vanaf een vroege leeftijd willen uittreden, 
maarr dit wordt uitgesteld totdat het netto looninkomen kan worden vervangen door 
eenn evenredig inkomensniveau via een vervroegde uittredingsregeling. De beschik
baarheidd van deze uitkeringen wordt echter beperkt door pensioengerechtigheids-
eisen,, welke essentieel blijken in het modelleren van uittredingsgedrag. De optimale 
uittredingsbeslissingg wordt beïnvloed door omstandigheden die de relatieve waarder
ingg van inkomen en vrije tijd veranderen, of die het verrichten van arbeid onmo
gelijkk maken. Voorbeelden zijn een plotselinge verslechtering van de gezondheid of 
ontslag.. Als de beschikbaarheid van vervroegde pensioenen wordt beperkt, worden 
arbeidsongeschiktheidsregelingenn gebruikt als suboptimale oplossing. De analyse
resultatenn laten zien dat de meeste mensen met gezondheidsproblemen uittreden 
viaa vervroegde pensionering en arbeidsongeschiktheidsregelingen. Werkloosheid
sregelingenn dienen slechts als noodoplossing. 

Hoofdstukk 5 bewijst dat het mogelijk is om een dynamisch programmeringsmodel 
voorr uittredingsbeslissingen te schatten op basis van een relatief beperkte hoeveel
heidd informatie. De volledige structuur van uittredingsregelingen en toelatings
eisenn kan worden geïntegreerd in een dynamisch kader op basis van slechts één 
waargenomenn keuzemoment per individu. Het dynamische model verklaart uit
tredingsbeslissingenn bovendien beter dan een statisch model, waarin werknemers 
alleenn naar huidige omstandigheden kijken. De rol van gezondheid in de analyse van 
hoofdstukk 5 kan echter problematisch zijn en wel om drie redenen. Ten eerste kan 
dee gezondheidsvariabele de daarmee gecorreleerde effecten van werkomstandigheden 
vertegenwoordigen.. Het kan ook een benadering vormen voor toelatingseisen van 
arbeidsongeschiktheidsregelingenn die niet in het model kunnen worden opgenomen. 
Enn ten derde kan de gerapporteerde gezondheid afhankelijk zijn van de arbeids
marktstatuss van respondenten. Dit kan leiden tot een overschatting van het effect 
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vann gezondheid op uittredingsbeslissingen. 
Omm die redenen presenteert hoofdstuk 6 een aparte analyse van uittreding in 

relatiee met gezondheid. Eerst wordt een overzicht gegeven van de literatuur over 
gezondheidd en uittreding. Deze laat een verschuiving zien van aandacht voor het 
relatievee belang van gezondheid ten opzichte van het inkomen naar aandacht voor 
dee juiste meting van de gezondheidsituatie. Het blijkt dat er nog altijd geen ide
alee manier bestaat voor het meten van de invloed van gezondheid op uittredings
beslissingen.. Informatie uit de CERRA enquête wordt beoordeeld op haar bruik
baarheidd voor de empirische analyse. Met behulp van individuele waarden van de 
Hopkinss Symptoms Checklist (HSCL), die individuele lichamelijke en geestelijke 
gezondheidsymptomenn inventariseert, wordt een model voor de gezondheidsdyna-
miekk over leeftijd gepresenteerd en geschat. De schattingsresultaten laten zien dat 
dee gezondheidsituatie verslechtert met een stijgende leeftijd en inderdaad wordt 
beïnvloedd door de individuele arbeidsmarktstatus. Niet werken is optimaal, maar 
eenmaall aan het werk is het voor de gezondheid beter om aan het werk te blij
ven.. Gezondheid wordt voornamelijk verklaard door niet-waargenomen individu-
specifiekee factoren, en door opleiding, geslacht, geboortecohort, arbeidsmarktstatus 
enn leeftijd. 

Hett gezondheidsmodel wordt gebruikt om individuele gezondheidsprofielen te 
berekenenn voor verschillende leeftijden en arbeidsmarktsituaties. Deze gezondheids
profielenn worden opgenomen in het dynamische programmeringsmodel voor indi
viduelee uittredingsbeslissingen van hoofdstuk 6. Het model lijkt sterk op dat in 
hoofdstukk 5, behalve dat het nu alle jaarlijkse uittredingsbeslissingen tussen de 40 en 
644 jaar modelleert. De resultaten zijn desondanks ongeveer hetzelfde. De belangrijk
stee invloedsfactoren van individuele uittredingsbeslissingen zijn potentiële inkomens 
diee verschillen tussen uittredingsroutes, de waardering van vrije tijd, die afhankelijk 
iss van persoonlijke en werkgerelateerde karakteristieken, en gezondheid. Wederom 
wordtt aangetoond dat arbeidsongeschiktheidsregelingen voornamelijk worden benut 
bijbij afwezigheid van toegang tot vervroegde uittredingsregelingen en omdat arbeids
ongeschiktheidsuitkeringenn hoger zijn dan werkloosheidsuitkeringen. Werknemers 
willenn zo vroeg mogelijk uittreden, maar bij voorkeur via vervroegde pensioner
ing.. Alleen specifieke omstandigheden kunnen werknemers doen besluiten om via 
arbeidsongeschiktheids-- of werkloosheidsregelingen uit te treden. De ontslagkans 
stijgtt aanzienlijk met leeftijd, maar daalt met een groeiende arbeidservaring. Ook 
all is het corrigeren voor ontslag essentieel voor het verkrijgen van zuivere schatters 
voorr arbeidsaanbod- en uittredingsgedrag, toch speelt het aantal ontslagen slechts 
eenn bescheiden rol in de waargenomen uittreding. 

Dee invloed van gezondheid op uittreding is sterk en significant. Als de gezond
heidd verslechtert groeit de voorkeur voor uittreding. Mensen in slechte gezondheid 
prefererenn onmiddellijke uittreding boven een hoger inkomen. Het dynamische uit
tredingsmodell met geschatte en bij benadering objectieve gezondheidsprofielen is 
hett beste in staat om veranderingen in het arbeidsaanbod en uittredingsbeslissingen 
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tee verklaren. Een uittredingsmodel met een werkgerelateerde gezondheidsmaat, 
zoalss gebruikt in hoofdstuk 5, blijkt echter een redelijke benadering te zijn en resul
teertt bovendien in een betere reproductie van de waargenomen uittredingsbeslissin
gen. . 

Omm inzicht te geven in de effectiviteit van beleidsmaatregelen, welke de ar
beidsparticipatiee van ouderen zouden kunnen verhogen, laat hoofdstuk 7 een aan
tall beleidssimulaties zien, gebruik makend van het uittredingsmodel uit hoofdstuk 
6.. Allereerst wordt een situatie gesimuleerd waarin de toegang tot arbeidsonge
schiktheidsregelingenn drastisch is beperkt, afhankelijk van individuele gezondheids-
waarden.. De resultaten laten zien dat deze beperking de instroom in arbeidsonge
schiktheidsregelingenn significant verkleint, maar dat de arbeidsparticipatie nauwe
lijkss toeneemt. Werknemers treden nog steeds vroeg uit en komen terecht in werk
loosheidsregelingen.. Vervolgens wordt de vervanging van vervroegde uittredingsre
gelingenn (VUT) door flexibele pensioneringsregelingen (FPU) gesimuleerd. FPU be
gintt op een lager percentage van het laatstverdiende inkomen bij vroege uittreding 
enn stijgt naar een hoger percentage bij latere uittreding. De vervanging kan leiden 
tott hogere participatiegraden, maar de beschikbaarheid van FPU uitkeringen op een 
lageree leeftijd (vanaf 55 jaar) kan ook leiden tot een lagere arbeidsmarktparticipatie. 
InIn het laatste geval wordt vervroegde uittreding (ofwel vrije tijd) hoger gewaardeerd 
dann de reductie van het inkomen. Een derde simulatie wordt uitgevoerd voor 'de-
motie',, waarin gelijktijdig de lonen worden verlaagd en de arbeidsomstandigheden 
voorr oudere werknemers verbeterd. Door de lagere arbeidskosten zullen werkgevers 
minderr oudere werknemers ontslaan en de verbeterde arbeidsomstandigheden mo
tiverenn oudere werknemers om langer door te werken. Simulatie laat zien dat de 
arbeidsparticipatiee daardoor slechts licht stijgt. 

Dee resultaten van de empirische analyse en van de simulaties bevatten een aantal 
belangrijkee lessen voor een beleid dat gericht is op het vergroten van de arbeidsmark
tparticipatiee van ouderen. Allereerst moet het versoepelen van toelatingseisen voor 
uittredingsregelingenn worden vermeden. Een verlaging van pensioenuitkeringen 
moett bij voorkeur worden toegepast bij regelingen voor vervroegde uittreding. Dit 
verhoogtt wel de instroom in arbeidsongeschiktheids- en werkloosheidsregelingen. 
Beleidd dat de ontslagkans en de gezondheid beïnvloed wordt belangrijker naarmate 
dee arbeidsparticipatie toeneemt. Omdat werknemers met een lage productiviteit 
hett eerst worden ontslagen, zouden maatregelen gericht moeten worden op een ver
hogingg van de arbeidsproductiviteit van oudere werknemers, hetgeen kan worden 
bereiktt door scholing en bedrijfsopleidingen. Maatregelen die de gezondheid van 
werknemerss verbeteren hebben nauwelijks effect. Beleid kan wel gericht worden op 
werkomstandighedenn die de motivatie voor arbeidsparticipatie beïnvloeden. Simu
latiess laten echter zien dat hiervan geen grote effecten kunnen worden verwacht. 
Tenslottee toont de empirische analyse dat de meeste werknemers zo vroeg mogelijk 
mett pensioen willen, los van inkomen, gezondheid, werkomstandigheden of andere 
persoonlijkee karakteristieken. Daarom lijkt een beleid gericht op het veranderen van 
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dee houding van zowel werknemers als werkgevers ten aanzien van vervroegde uit
tredingg een noodzakelijke maatregel om de arbeidsmarktparticipatie van ouderen te 
ondersteunen.. Maatregelen blijven echter ineffectief zolang er royale en gemakkelijk 
tee gebruiken regelingen bestaan voor vervroegde uittreding. 

Dezee studie heeft een aantal gedetailleerde inzichten en verklaringen opgeleverd 
voorr het uittredingsgedrag van ouderen in Nederland. Vanzelfsprekend biedt het nog 
geenn allesomvattende oplossing voor het probleem van de lage arbeidsparticipatie 
vann ouderen. Het resultaat kan bovendien worden gerelativeerd door het belichten 
vann een aantal cruciale veronderstellingen. Op de eerste plaats is het theoretische 
kaderr voor de keuze tussen consumptie en vrije tijd empirisch toegepast door het 
modellerenn van de keuze tussen arbeidsgerelateerd inkomen en vrije tijd. De ana
lysee negeert daarmee de rol van spaargedrag en vermogen. Dit kan gedeeltelijk 
dee hoge waardering van vrije tijd en de voorkeur voor vervroegde uittreding bij 
lageree uitkeringsniveaus verklaren. Ten tweede is de volledige analyse van dynami
schee uittredingsbeslissingen tussen 40 en 65 jaar gebaseerd op waarnemingen van 
individuenn op slechts twee momenten in de tijd. Hoewel gebruik is gemaakt van 
retrospectievee informatie, kan deze modellering leiden tot een overschatting van de 
elasticiteitenn van het uittredingsgedrag. Ten derde reduceren de veronderstellin
genn ten aanzien van de waarde van verklarende variabelen op niet-waargenomen 
momentenn zowel de geschatte waarde van gedragsparameters (door meetfouten) als 
hunn significantie (door een kleinere variatie). Tenslotte zijn alle elasticiteiten die 
resulterenn uit de schattingsresultaten slechts geldig voor kleine veranderingen in 
dee bijbehorende verklarende variabelen. (Beleids)simulaties van structurele veran
deringenn moeten daarom met voorzichtigheid worden geïnterpreteerd. Dit geldt 
inn het bijzonder voor de vervanging van vervroegde pensioneringsregelingen (VUT) 
doorr flexibele pensioneringsregelingen (FPU). De waardering van VUT uitkeringen 
iss gebaseerd op een royaal uitkeringspercentage van 70 tot 85 procent, terwijl FPU 
uitkeringenn variëren tussen 25 tot 80 procent van het laatstverdiende inkomen. 

Eenn aantal aspecten ontbreekt in de analyse, welke van belang kunnen zijn 
voorr het begrijpen van het uittredingsgedrag. Een van de belangrijkste is de 
roll van spaargedrag en vermogen in arbeidsaanbodbeslissingen door de tijd heen. 
Aangezienn ouderen bereid zijn een flink deel van hun looninkomen in te ruilen 
voorr vervroegde uittreding, kan worden vermoed dat ze vermogen hebben om op 
terugg te vallen. Verder onderzoek hierover is gewenst. Een ander onderwerp dat 
inn deze studie buiten beschouwing is gelaten, is die van geleidelijke uittreding of 
deeltijdpensionering.. De huidige analyse kan geen antwoord geven op de vraag of 
deeltijdpensioneringg een oplossing is voor de lage arbeidsparticipatie van ouderen. 
Hett meenemen van deeltijdpensionering zou de analyse ingewikkelder maken, maar 
iss wel mogelijk in het dynamische programmeringskader. En tenslotte is de rol 
vann arbeidsongeschiktheidsregelingen in Nederland evident maar nog niet volledig 
duidelijk.. Aspecten als toetredingseisen en reactivering of herintreding worden in 
dezee studie buiten beschouwing gelaten. Vergeleken met andere landen is de Ne-
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derlandsee arbeidsparticipatie van ouderen onder meer zo laag vanwege het grote 
aantall arbeidsongeschikten. Dat vraagt om een uitbreiding van dit onderzoek in 
diee richting. 



Thee Tinbergen Institute is the Institute for Economic Research, which was 
foundedd in 1987 by the Faculties of Economics and Econometrics of the 
Erasmuss Universiteit Rotterdam, Universiteit van Amsterdam and Vrije 
Universiteitt Amsterdam. The Institute is named after the late Professor Jan 
Tinbergen,, Dutch Nobel Prize laureate in economics in 1969. The Tinbergen 
Institutee is located in Amsterdam and Rotterdam. The following books 
recentlyy appeared in the Tinbergen Institute Research Series: 

200.. D.J.C. VAN DIJK, Smooth transition models: Extensions and outlier robust 
inference. inference. 

201.. E. KAPER, Panel effects in consumer research. Statistical models for 
underreporting. underreporting. 

202.. K. SADIRAJ, Albania: Transition to a market economy. 
203.. A. RANASINGHE, A pearl of great price: The free education system in Sri 

Lanka. Lanka. 
204.. P.J. VAN DER SLUIS, Estimation and inference with the efficient method of 

moments:moments: With applications to stochastic volatility models and option pricing. 
205.. P.G.W. ALDERS, Family ties in an aging world. Causes and consequences of 

fertilityfertility shifts. 
206.. P. VAN HASSELT, Dynamics of price formation in financial markets. 
207.. K. VERWEIRE, Performance consequences of financial conglomeration with an 

empiricalempirical analysis in Belgium and the Netherlands. 
208.. P.W.T. GHIJSEN, Labour and technology in Japan. An analysis of labour 

adjustmentadjustment and technological change. 
209.. E. DRISSEN, Government decisions on income redistribution and public 

production.production. A political-economic general equilibrium approach. 
210.. J. SPREEUW, Heterogeneity of hazard rates in insurance. 
211.. G.T. POST, Finding the frontier: Methodological advances in data envelopment 

analysis. analysis. 
212.. L.D. MEIJERS, Ruimtelijke netwerken van de zakelijke dienstverlening. 
213.. R.P. PLASMEIJER, Maintenance optimisation techniques for the preservation 

ofof highways. 
214.. J. TUINSTRA, Price dynamics in equilibrium models. 
215.. P.A. GROENENDIJK, Essays on exchange rate dynamics. 
216.. S.M. DE BRUYN, Economic growth and the environment: An empirical 

analysis. analysis. 
217.. Y. SCHIPPER, Market structure and environmental costs in aviation. A 

welfarewelfare analysis of European air transport reform. 
218.. E. VAN GAMEREN, The internal economics of firms. An investigation into 

thethe labour mobility within firms. 
219.. A.J. DUR, Political institutions and economic policy choice. 
220.. B.E. BAARSMA, Monetary valuation of environmental goods: Alternatives to 

contingentcontingent valuation. 
221.. E.C. VAN DER SLUIS-DEN DIKKEN, Management learning and 

development:development: The role of learning opportunities and learning behavior in 
managementmanagement development and career success. 

222.. A.J.H. PELS, Airport economics and policy: Efficiency, competition and 
interactioninteraction with airlines. 

223.. B. VAN DER KLAAUW, Unemployment duration determinants and policy 
evaluation. evaluation. 



224.. F. MEDDA, The assembled city: Analyses of multiple urban dimensions. 
225.. A.F. TIEMAN,, Evolutionary game theory and equilibrium selection. 
226.. R.R.P. KOUWENBERG, Dynamic asset liability management. 
227.. J.S. SIDHU, Organization mission, business domain orientation and 

performance:performance: A conceptual and empirical inquiry. 
228.. G. ROMIJN, Economic dynamics of Dutch construction. 
229.. M.C. VERSANTVOORT, Analysing labour supply in a life style perspective. 
230.. ].].}. GROEN, Testing multi-country exchange rate models. 
231.. C.F.A. VAN WESENBEECK, How to deal with imperfect competition: 

introducingintroducing game-theoretical concepts in general equilibrium model of 
internationalinternational trade. 

232.. M.L. NDOEN, Migrants and entrepreneurial activities in peripheral 
Indonesia.Indonesia. A socioeconomic model of profit-seeking behaviour. 

233.. L.A. GROGAN, Labour market transitions of individuals in eastern and 
westernwestern Europe. 

234.. E.G. VAN DE MORTEL, An institutional approach to transition processes. 
235.. P.H. VAN OIJEN, Essays on corporate governance. 
236.. H.M.M. VAN GOOR, Banken en industriefinanciering in de 19e eeuw. De 

relatierelatie tussen Mees en Stork, Van den Bergh gaat naar Engeland. 
237.. F.R.M. PORTRAIT, Long-term care services for the Dutch elderly. An 

investigationinvestigation into the process of utilization. 
238.. M. VAN DE VELDEN, Topics in correspondence analysis. 
239.. G. DRAISMA, Parametric and semi-parametric methods in extreme value 

theory. theory. 
240.. I.F.C. MULDER, Soil degradation in Benin: Farmers' perceptions and 

responses. responses. 
241.. A.W. SALY, Corporate entrepreneurship. Antecedents and consequences of 

entrepreneurshipentrepreneurship in large established firms. 
242.. S. VAN VELZEN, Supplements to the economics of household behavior. 
243.. R. A. VAN DER GOOT, High performance linda using a class library. 
244.. E. KUIPER, The most valuable of all Capital. A gender reading of economic 

texts. texts. 
245.. P. KLIJNSMIT, Voluntary corporate governance disclosures; An empirical 

investigationinvestigation of UK practices. 
246.. P.J.G. TANG, Essays on economic growth and imperfect markets. 
247.. H. HOOGEVEEN, Risk and insurance in rural Zimbabwe. 
248.. A.J. VAN DER VLIST, Residential mobility and commuting. 
249.. G.E. BIJWAARD, Rank estimation of duration models. 
250.. A.B. BERKELAAR, Strategic asset allocation and asset pricing. 
251.. B.J. VAN PRAAG, Earnings management; Empirical evidence on value 

relevancerelevance and income smoothing. 
252.. E. PEEK, Discretion in financial reporting and properties of analysts' earnings 

forecasts. forecasts. 
253.. N. JONKER, Job performance and career prospects of auditors. 
254.. M.J.G. BUN, Accurate statistical analysis in dynamic panel data models. 
255.. P.C. VERHOEF, Analyzing customer relationships: Linking attitudes and 

marketingmarketing instruments to customer behavior. 
256.. C.S. BOS, Time varying parameter models for inflation and exchange rates. 



Thee labour force participation of elderly people in the Netherlands is 
extremelyy low. In addition, the share of elderly people in the population 
willl increase substantially in coming decades. This leads to two major 
concerns:: the availability of sufficient and qualified labour, and the 
affordabilityy of (social) benefit programmes. This study provides insights 
inn the determinants of elderly labour force participation and factors that 
influencee early retirement decisions. It contains an empirical analysis of 
wages,, benefits and pensions, health conditions and retirement decisions 
off elderly individuals. The analysis of retirement decisions is performed 
byy means of dynamic programming models for the simultaneous choice 
off retirement age and retirement route (early retirement, disability and 
unemployment),, which include the structure of Social Insurance and 
privatee pension schemes, eligibility conditions for early retirement, life 
cyclee wage and health profiles, and layoff probabilities. Special attention 
iss given to (behavioural) factors that can be influenced by policy, and the 
effectivenesss of a number of policy measures. 
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