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Preface

This study has its origin in 1984, when I prepared a paper for the 1985 Conferenee of the International Union for the Scienufic Study of PopulaUon (IUSSP).
I hadjust finished a report on the effect ofdemographic changes on the demand

for social security benefits INelissen and Vossen (1985)1. From this study it
appeared that the demographic structure would aflect in particular the expenditures for the old age pensions and I wondered how the income distribuuon
would be changed by the increasing contribution rate. A simple simulation
model showed that the lifetime redistributive impact of the Dutch state pension
is considerably smaller than a period analysis suggests Isee Nelissen (1987b)1.
This conclusion puzzled me more and more and I began asking myself how one
could reach a realistic simulation of the lifetime income redistribution and how
one would Implement the other social security schemes in the Netherlands. I
soon found out that lifetime income redistribution by the social security system
is an unexploited field of research. The cause for this became also very soon
clear. Data is not available for this goal and analytical models are intractable.
Therefore I decided to "construct" my own database. to simulate a long-term
socio-economic panel, which resulted in the microsimulation model NEDYMAS.

In constructing that database I have been availed by the developments in computer hardware that took place in the second half of the 1980s. Without the
decentralization of computer facililies it would probably have been impossible
to develop and lo test such an extended model within a rather limited period.
The latter would also have not been possible without the aid of Paul Vermaseren. who takes pleasure in tackling problems that seem unsolvable at first
glance and for whom it is a challenge to make run computer programmes as
fast possible. Through his good offlces, the project got a strong impuls at the
right time.
I am also very grateful to Toon van den Aker (who passed away much too
Vii

early in 1992) for his advice with respect to the plan of the microsimulation
model and for his help in programming the ALGOL68 version of the model. The
size of the computer programme in combination with a cramping compiler made
it necessary to translate the programme into another language. A choice was
made for FORI'RAN. This translauon into FORTRAN was realized for the greater
part by Willem Spoeltman. who did the job with great accuracy. Other help has
been provided byRob Vossen. who created the figures in chapter 6. and by John
Schell, who verified chapter 5.
At various points I have benefitted greatly from discussions with collegues and
friends. Ad Vossen. Jan Bartlema. Frank van Tongeren and Otto Hellwig
provided me with constructlve comments and suggestions.
Another form of support has been provided by Gerard Frinking. He has
always allowed me freedom in my way of working. He was also always present
if facilities had to be created or the financing of the project incurred risks.
Thanks are especially due for his dedicauon in finding financial support for the
project within the research programmes The Redistributional Effects Of Social
Security. financed by the Department of Education (during the period 19851990) and the Research Programfor Population Studies. financed by the Dutch
Scientific Organization NWO (grant no. 18.051) from 1991 on.
I am also very grateful to Arie Kapteyn and Jos Berghman. who supervised this dissertation. Their efllcient way of working has always impressed me,
as has their stimulating support at the execution of the project.
Last, but not least, I would like to say a special thank you to Anne
McDonald for her invaluable help in correcting my English into perfect English.
Although it must have been a laborious - and probably often dull - job. she has
done it in a most pleasant way.
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DUTCH TERMINOLOGY AND ABBREVIATIONS (Dutch abbreviations are used
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Algemene Arbeidsongeschiktheidswet

/

General Disable-

ment Benefits Act

ABP
ABP-IP
ABP-OP
ABP-WP

Algemeen Burgerlijk Pensioenfonds / Civil Servants Pen-

sions Fund
Invaliditeitspensioen ingevolge het ABP / Disability Pension
under the ABP
Ouderdomspensioen ingevolge het ABP / Old Age Pension
under the ABP
Weduwen-, weduwnaars- en wezenpensioen ingevolge het
ABP / Widows. Widowers and Orphans Pension under the

ABP

ABW

Algemene Bijstandswet

AKW

Algemene Kinderbijslagwet / General FamilyAllowances Act
Algemene Ouderdomswet / General Old Age Pensions Act
Algemene Wet Bijzondere Ziektekosten / General Exceptional Medical Expenses Act
Algemene Weduwen- en Wezenwet / General Widows and
Orphans Pensions Act

AOW
AWBZ

AWW
DSO
IOAW

/ General Social Assistance Act

Doorbetaling Overheidspersoneel ingevalvan ziekte / Sick-

ness Payments for Civil Servants

Inkomensvoorziening voor Oudere en Gedeeltelijk Arbeidsongeschikte Werkloze Werknemers / Provision for Older and
Partly Disabled Unemployed Employees

TW

Inhoudingswet Ambtenaren / Civil Servants Deduction Act

IZA

Instituut Ziektekostenvoorziening Ambtenaren
Costs Provision for Civil Servants

KKZ

Kinderbijslagwel Kleine Zelfstandigen / Self-Employed Per-

KTO

/

Health

sons Family Allowances Act
Kindertoelage Overheidspersoneel / Civil Servants Family

Allowances Provision

KW
KWL
KWR
NWW

Kinderbijslagwet / Family Allowances Act
Kinderbijslagwel voor Loontrekkenden / Wage-Earners

Family Allowances Act
Kinderbijslagwet voor Rentetrekkers / Benefit Receiving Per-

sons Family Allowances Act
Nieuwe Werkloosheidswet / New Unemployment Insurance

TW

Act
Toeslagenwet / Supplementary Benefits Act

WAO

Wet Arbeidsongeschiktheidsverzekering

WP-PS

Insurance Act
Werknemerspensioenen in private sector / Private Pensions
for Employees
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/

Disablement

WRO

=

Wachtgeldregeling Overheidspersoneel /

Civil

Servants Un-

employment Benefit

WW
WWV

=

ZFB

=

Werkloosheidswet /

Unemployment Insurance Act
Unemployment Provisions

Wet Werkloosheidsvoorziening /

=

Acl

ZFW

ZW

Ziekenfondsbesluit / Decree Health Insurance Fund

Ziekenfondswet / Health Insurance Fund Act
-

Zieklewet / Sickness Benefit Act
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Chapter 1

Introduction.

1.1. Purpose and structure of the book.

The purpose of this book is to study the redistributive impact of social security
schemes on the income distribution for different birth generations in the Netherlands. In view of the role that income plays in the socio-economic behaviour of
individuals and households, the concern with income distribution has always
been an important element in public discussion. In the Netherlands, for example, wage policy and wage negotiations in the 1970s were dominated by the
demand for Income equalization by the trade unions Isee Windmuller, De Galan
and Van Zweeden (1983: chapter 7)1. At the end of the 1970s, the discussion
subsided somewhat. Emphasis shifted to cuts in expenditures. But the ongoing
retrenchments led to a renewed interest in (re)distributive issues. From 1983
on, the government paid special attention to income policy, income developments and income distribution through a yearly publication: An overview of
the development and results of the income distribuuon policy in the Netherlands
can be found in Van Wijngaarden (1986).
Treating income and income distribution in terms of income in apartlcularyear.
however, is too simplistic a view [see Pestieau (1989) and Atkinson (1983)1. In
this way, changes in. for example. the populaUon structure or changes in
educational attainment, are not taken into consideration. This does not matter
if one only wants to compare changes in two or three successive years, but it
can result in serious deviations if one is looking for developments during a

The series started with Mintsterle van Sociale Zaken en Werkgelegenheid (1983) as a result
of alucal remarks made in Parliament. Discussion on this thenie led to the anliual publication of
a report on income policy, see Ministerle vati Sociale Zaken en Werkgelegenheid (several years).
1

1

period of, say. five years [see e.g. Mookherjee and Shorrocks (1982}1. At the
individual level, demographic changes (e.g. marriage, childbirth or divorce), are
of greater importance to individual income development than socio-economic
changes (like becoming unemployed), see Klevmarken (1983). This implies that
one cannot limit oneselfto the situauon in a parucularyear but also has to take
account of system dynamics2. In section 1.6. we will deal in more detail with
the arguments for opUng for a lifetime approach.
When speaking of income and its distribution one cannot ignore social security
benefits and social security payments. This is also one of the roles of the state
in the income formation process. In Western society, the social security system
has a very large impact on the distribution of disposable income. Until World
War II. the social security system was an answer to the socio-economic insecurity of industrialisation. which started with the Industrial Revolution. Since then.
it has developed into a structural stabilizer in the Western economic system.
It is generally accepted as a task of the state to provide all residents with a
minimum income under all circumstances. by protecting them against the
financial consequences ofsickness, accident, disability, old age. unemployment
or death. and providing them with compensation for the costs of health, children
and physical or mental handicaps. So, it has become an integral part of the
economic process and is indissolubly linked to the process of income formation
and income redistribution [see Van Zweeden (1983: 21)1. As a result, we do not
only want to know the allocative consequences of government policy. but also
the redistributive consequences Isee Wolfson (1979b: 30-31)1.

The choice for a lifetime approach when speaking of income distribution and
the meaning of social security schernes in this respect. results in the aforementioned goal: to analyse the redistributive impact qf social security schemes. Our
analysts refers to the Netherlands and for pracUcal reasons, we shall limit
ourselves to the birth cohorts 1930-1960.

The book is divided into seven chapters. Chapter 1 is an introductory one.
Chapter 2 describes the technique of microsimulation and its pros and cons.
That chapter also describes the structure of our microsimulation model. called
NEDYMAS (NE therlands DY namic M icro- A nalytic S imulation model). This
model contains three main modules: the demographic module. the labour force
participauon and income formaUon module and the social security module.
These main modules are described in chapters 3.4 and 5. respectively. Then.
chapter 6 describes the results. The last chapter. chapter 7. concludes.

2 For this reason. the Netherlands Central Bureau of StaUstics started a pilot study on the
construction of statistics on income changes in September 1983. As a consequence, it now supplies
us not only with the traditional purchasing power figures. but also with dynamic ones. See Van de
Stadt (1988).

2

Besides formulating the purpose of the book. the present chapter will deal with
the following subjects: the deflnition of social security and the choice ofschemes
which are studied (section 1.2): the income concept (secUon 1.3): the income
unit (section 1.4}: the standardization of income (secUon 1.5); annual versus
lifetime income (section 1.6); the notion of (re}distributive effects (secUon 1.7};
how to measure lifetime inequality (section 1.8), other studies in this field
(section 1.9); and the way in which we tackle the problem. namely. through
mlcrosimulatlon (section 1.10). These elements will now be considered in successlon.

1.2. Social security: concept and schemes used in the model.

1.2.1. Definitions of social security.
The concept of social security can be deflned in various ways. The definitions
vary from a very limited scope to a very broad one. We here willlimit ourselves
to the definitions currently in use in the Netherlands.
In the broad definition, social security has been considered as an element
of the integral socio-economic policy. So, Veldkamp (1978: 4) defines social
security as the totality of institutions and provisions, which aim to guarantee
a certain level of subsistence. It does this by among others. substituting the
income as much as possible in the case ofa loss of income source; by compensating - directly or indirectly - the costs which can hardly be met; and by taking
away the causes of the insufflcient income or its disappearance. In this definition all measures which guarantee, substitute or are complementary to income,
are considered as social security arrangements. This means that. in addition
to the traditional social insurances and other social provisions (see below).
provisions such as housing grants, scholarships. full employment policy, and
so on, are also considered to be social security elements. The main point of
departure in this definition is the focus on the guarantee for a certain level of
existence. This also holds for other broad definitions of social security. For
example. Halberstadt (1978: 74) deflnes social security as the entirety of individual claims, which - automatically or otherwise - can be expressed in money.
Another important characteristic element is that no reference is made to the
corporate nature of the schemes. so that, as a consequence. all pension provistons. irrespective of the level of regulation. form part of it. Also. so-called tertiary
income (see section 1.3) is included under this definition.
The current definition of social security in its broad sense in the Netherlands
Isee Ministerie van Sociale Zaken en Werkgelegenheid (1982)1. considers social
security as the totality of legal measures which are aimed at guaranteeing
continuity in the spending opportuniues. On the basis of this definition, one can
divide social security into four components:
1) Social insurances:
2) Pension insurances;
3

3) Other social provisions:
4) Social benefits. directly paid by the employer.

Social insurances are all legal arrangements which are primarily aimed at
income redistribution between persons or social groups whereby the right to a
beneflt is based on the insurance concept. Voluntary insurances, for which
parUcipation depends on legalized entry requirements, are also considered social
insurances. Pension insurances include all arrangements, which primarily are
aimed at the redistribution of the income of persons over time. They are based
on a labour relation. Pension insurances are financed by a capital reserve
system. So, a relatlonship is created between the Insured person and the pension fund. The insured person has a personal claim to the pension fund, so to
speak. Other social provisions include all arrangements in the field of social
security. where the benefits are.ftnanced directly by the state. No specific premiums are le\led: these provisions are financed by public funds. Social benefits
paid directly by the employer. refer to payments to (former) employees on the
basis of a labour relation.
We willlimit ourselves to this definition of social security, because it is
also used by the Dutch government. Another important reason for this limitation
is that the use of a broader de finition of social security will need a substantial
extension of the model (e.g. housing grants) or will cover a field on which too
little Information is available (e.g. the impact of full employment policy).
In addition to the broad definiuon, the limited deflnition is also used very oflen.
In the limited one, social insurances and the corresponding complementary
provisions are included under social security. In some cases, primary social
provisions - such as the minimum wage and the legal obliged holiday allowances
- are also treated as being part of social security (in both the broad and the
limited definition).
1.2.2. The Dutch social security system.

The Dutch social security system was built up especially in the years after the
Second World War. Its development can be called ambiguous. No choice has
been made between the two types ofsocial security systems which are generally
distinguished, the Atlantic need-based minimum approach and the Continental
wage-related approach Isee Veldkamp (1984) and Muffels, Nelissen and Nuyens
(1988: 2-3)1. Thereby. one can distinguish two types of social insurances in the
Netherlands. namely general insurances and employee insurances respectively.
Both types of insurances are based on the pay-as-you-go system.
The general insurances are AUantic oriented: flat-rate benents, covering
all residents. premiums have to be paid by all residents, the premiums are
proportional to income and have to be paid up to a flxed maximum income. 7'he
solidarity principle is the starting-point, not the insurance principle. The follo-

4

wing schemes in the Netherlands are general insurances at the moment: AOW.
AWW, AKW. AWBZ and AAW.
The employee insurances only apply to employees in the private sector.
The insurance or equivalence principle is the point of departure. They are
compulsory insurances for these employees. The employee insurances are
genuine insurances: on the one hand, premiums are a flxed proportion of the
income (which can be seen as the insured riskl, whereas on the other hand.
beneflts are related to the (former) income: Both are limited by a fixed
maximum income. At the moment, the following employee insurances are in
operation: ZW, WAO, NWW and ZFW.

Social provisions in the Netherlands are mainly intended to support those who
cannot provide for themselves. The following schemes can be considered as
social provisions: IOAW, TW. ABW and KKZ.

Table 1.1. The size distribution of the Dutch social security system (total
108 Dutch guilders).

benefits in
type

1950 1960 1970 1980 1987

social insurances
53
*
(11)
general insurances
*
(42)
employee insurances
supplementary pensions 26
social provisions
11
direct payments
11
total as a % of NI

total benefits

11
1

63

72

(23)
(39)

(34)
(38)

20
9
9

14
8
7

14
5

21
24

75
(43)
(31)

68
(40)
(28)

12
12

15
13

5

4

32

34
132

101

Sources: Ministerie van Sociale Zaken en Werkgelegenheid
(1984: 95-101 and 1988: 136-140) and NCBS (30).

In the Netherlands a number of state arrangements exist for civil servants and
employees in public flrms. They are comparable to the employee insurances.
Besides their duration, these arrangements differ in particular in the way the

3

However' these insurances cannot be seen as actuarial insurances, because premiums are
not differentiated by the real risk of becoming unemployed or the real risk of becoming disabled.
4
This does not hold for the ZFW. This act regulates the provision of medical and surgical

treatment or its compensauon (see secUon 5.14).

5

premiums are paid: they are paid by the state in its capacity as employer and
employees are exempt from paying. l'he most important schemes are: WRO.
DSO. IZA, KTO.
A large number of pension provisions are available for both civil servants
and private employees. The largest pension fund is the ABP.
Table 1.1 gives information on the size ofthe Dutch social security system. This
table is based on the broad definition of the Department of Social Affairs. From
this table. the important role of the social security system in the income redistribution process is immediately clear. At the moment about one third of the
Dutch net national income is redistributed in the form of social security benefits. If we also take account of fund raising, the percentage even exceeds 40 per
cent of the national income. The main element is social insurances. These
constitute about two thirds of total benefits. Both social provisions and supplementary pensions account for about 15 per cent, whereas direct payments by
the employer consUtute no more than a few per cent of the total social security
beneflts.

1.2.3. The social security schemes studied.
As was said before. the starting-point for our analysis is the current definition
of social security in its broad sense. However. information on some schemes is
lacking. We deal with the following social security arrangementss in our analySis :

a) in the field of unemployment provisions:
WW (1952-1986) 5.8 / NWW (1987-) 5.10 / WWV (1965-1986) 5.9 / WRO
(1947-) 5.17
b) in the field of longlasting disability:
AAW (1976-) 5.5 / WAO (1967-) 5.6 / ABP-IP (1947-) 5.18
c) in the fleld of sickness and shortlasting disability:
ZW (1947-) 5.7 / DSO (1947-) 5.7
d) in the fleld of old age, widowhood and orphanhood:
AOW (1957-) 5.2 / AWW (1959-) 5.3 / ABP-OP (1947-) 5.18 / ABP-WP
(1947-) 5.18 / WP-PS (1947-)7 5.16
e) in the fleld of family allowances:
KW (1947-1962) 5.4 / KWR (1947-1962} 5.4 / KWL (1963-1979) 5.4 /
KKZ (1963-1979) 5.4 / AKW (1963-) 5.4 / KTO (1947-1979) 5.4
0 in the field of health costsr
ZFB (1947-1966) 5.14 / ZFW (1967-) 5.14 / AWBZ (1968-) 5.15

6

An extended descrlptton will be given in chapter 5.
The period considered is given in parentheses. -I'he secUon in which the arrangement is

described is given next.
7 Only premium payments.

6

other provisions:
ABW (1965-)85.13 / IOAW (1987-) 5.11 / TW (1987-) 5.12
h) other social security premiums:

g)

IW (1981-) 5.19

'Ihe extent to which the various social security schemes are treated in this book
can be derived from table 1.2.

Table 1.2 Coverage of the various social security schemes.

lype

1950 1960 1970 1980 1987

Benefit side
- social insurances
supplementary pensions
- social provisions
- direct
payments

39.5
34.3
82.7
74.9

69.2 72.4 72.2 68.9
33.1 38.8 40.4 41.5
70.8 66.8 68.7 78.1
94.3 97.5 95.6 97.4

-

47.1

64.2 68.9 69.2 67.0

total

Financing side
-social insurances
supplementary pensions

56.3

82.1

90.5 91.6 96.4

100

100

100

-

71.7 86.5 92.1

total

100

100

92.8 97.0

Sources: Ministerle van Sociale Zaken en Werkgelegenheld (1984:
95-101 and 1988: 136-140).
In terms of total beneflts, we cover 47.1 per cent in 1950 and about 70 per cent
from 1970 onwards: The beneflt side has not been covered for 100 per cent
as a consequence of the lack of data in the field of supplementary pensions and
the compensation for medical expenses. Less than half the supplementary
pensions are treated. The reason being, that we are not able to simulate the

8 For the greater part, see the description in chapter 5.
0 If we also take account of the tentative calculations for the heallh cosl ilisurances and private
pensions as Indicated in Nelissen (1991a and b and 1992b). 73 per CeIll of the social security
benellts in 1950 are included In our analysis. 86 per cmtin 1960.90 per cent in 1970 and 1980,
and almost 95 per cent in 1987.
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private pension benefits. The multiplicity of kinds of private pensions and the
absence of a module for intra-job mobility in ourmicrosimulation model makes
it impossible for us to simulate these pensions in a realistic way at the moment.
So. only pensions under the ABP are included. In a next version of NEDYMAS
Isee Nelissen (1992b)1, we will tentatively invesUgate the effect ofomitting private
pensions.
With the exception ofthe 1940s and 1950s, sociallnsurance beneflts have
been included in the model for about 70 per cenL The beneflts under the ZFW.
the AWBZ and some specific health insurances - such as for some groups of civil
servants - are not taken into consideration in the model. Here, data do not
enable us to study the distribution by income. These health cost insurances
accounted for 28 per cent of social insurances in 1950.21 percent in 1960 and
28 per cent in 1987. This means that apart from these health cost insurances.
almost all social insurances have been included in NEDYMAS from about 1957.
Up to 1967. the former Accident Insurance Act and the Dlsablement Act (in
combination with the Temporary Act for Disabled Pension Receivers) also account for a substanUal proportion of the social insurances beneflts, e.g. 16 per
cent in 1950 and 9 per cent in 1960. But. the Temporary Act Old Age Pensions.
which was operative until the introduction of the AOW in 1957, has not been
included. This law accounted for 16 per cent of the social insurances beneflts
in 1950. The remaining deviation between total beneflts and beneflts included
in the model may be attributed back to the Voluntary Advanced ReUrement
scheme and the insurance against the risk of unemployment due to weather
conditions. Both are only a few per cent maximum. In a next version of NEDYMAS [see Nelissen (1991 a and b)1, we will also be able to give an indication of
the effect of the ZFW and AWBZ beneflts.
The other social provisions are covered for 70 to 80 per cent. Not included
are arrangements for social work provision (WSW). arrangements for artists
(BKR), special pensions for groups of war victims, and home care. The WSW
formed 11 per cent of the other social provisions in 1987 (the minimum), and
23 per cent in 1970 (the maximum). Home care ranged from 2 to 9 per cent. the
special pensions from 4 to 9 per cent and the BKR was about 1 per cent, at
most.

Social benefits directly paid by the employer are almost completely covered. The only elements which are not included are the Voluntary Advanced
Retirement for Civil Servants (about 2 per cent in 1987) and the Breadwinner
and Income Compensation for Soldiers (25 per cent in 1950 to less than one
per cent In 1987).

On the financing side. we can limil ourselves to social insurances and supplementary pensions. The other social provisions and benefits paid directly by the
employer - i.e. the state - are both financed by public funds. The percentages
equal the percentages for these schemes at the benefits side, augmented by the
premiums for the compulsory ZFW. the AWBZ and private pensions. The Acctdent Insurance Act and the Disablement Act (in combination with the TemporaryAct for Disabled Pension Receivers) are not included. This explains the some8

what lower percentages in 1950 and 1960. From about 1965 onwards. the
financing side is covered for more than 90 per cent and even for 97 per cent in
1987.

1.3. The income concept.
The income concepts available differ in three respects:
a) The period to which the income refers;

b) The deflnition of the imputed unit and
c) The elements which form part of the income.
Besides. it is possible to distinguish between the way in which the income is
standardized. In this section emphasis is on point c). 7'he other points are
considered in the following secUons.
A general deflniUon of income in a fixed period - the Haig-Simons definition is Isee Hofstra (1980)1 the amount which equals the consumption in that period
plus the change in wealth during that period. In this definiuon income is consumed or saved. If it is saved, this results in an increase in wealth. However, this
definition is not unequivocal in all respects, e.g. the housing services of an
owner-occupied home. We must also bear in mind our goal, being the analysis
of the income redistributive effect of social security schemes. Therefore, we opt
for another point of departure.
Almost all income elements can be classed under three main components:
rewards from production factors, unbound income transfers and bound income
transfers. These three income components correspond to three types of income
sources: primary. secondary and tertiary sources. Primary income is created
in the production process and contains the entirety of wages. gains and other
income from wealth (such as rent and interest). Secondary income is derived
from primary income after deduction of contributions for social security (both
employees' and employers' premiums) and income taxes and augmented with
unbound income transfers. Tertiary income equals secondary income plus the
received transfers from state. bound to goods and services, minus the paid
transfers to state. bound to goods and services. A schemaUc overview is given
in table 1.3.
The main part of the redistribution process by social security takes place in the
transition from primary to secondary income. whereas tertiary Income also
contains some social security components (especially the ZFW and some provisions in the field of the AAW and AWBZ).
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Table 1.3. Primary, secondary and tertiary income.
+ 1

+2
+3
+4

gains from entrepeneurship or free profession, with the exclusion of acquisition costs and
depredauon
wages, salaries, bonuses, commissions, royalties, and so on Igross)
employers' premium payments for sodal security and pensions
other income from gains, dividend, interest. rent. and soon, with the exclusion ofacquisili-

on costs

Primary income

=

+5

- 6

+7
+8
+9
-

10

- 11

+ 12
- 13
=
+ 14

+ 15
+ 16
+ 17
- 18
19
-

- 20

=

received pension transfers
paid pension premiums

unbound income supplements from

social provisions (primary provisions under the ABW)
insurances and social provisions
family allowances for children up to the age of 16 years old

income transfers from

social

premiums social insurances, with the exdusion of the ZFW premium
direct taxes. in which the absence of tax expenditures - with the exclusion of acquisition
costs - is assumed
received alimony
paid alimony

Secondary income
money value of the advantage bound to the use of endowed or freely provided goods and
services. for which exclusion of use is possible and which are financed by material state
expenditures
money value of the "use" of pure public goods
tax advantages of the use of goods and services
money value bound to provisions as under 14, but financed by social insuranees
indirect taxes
money value of payments in kind
other payments to state, bound to goods and senices (school fees, premiums ZFW, charges
ZFW and AWBZ, and so on)

Tertiary income

Source: Social and Cultural Planning Agency 11981: 45).

However, the available data do not provide us with sumcient information to
analyse the distribution of deliveries by the ZFW, the AWBZ and provisions in
kind by the AAW. by e.g. income. This also holds for the charges included in the
AWBZ and ZFW. As a consequence, we are not able to determine the redistribuUve impact ofthe items, which specifically belong to the tertiary income component, with the exclusion of the ZFW premium payments for the compulsorily
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insured. Therefore, we take the secondary income as a starting-point for our

analysislo 11

Using the secondary income as the income unit creates some problems. Our
simulation model is not able to simulate non-labour income. because it contains
no module for private consumption. So, savings cannot be determined and as
a consequence neither can wealth or income from wealth. This means that our

model does not generate income components which belong to item 4 in table
1.1. With respect to the acquisition costs, we only take account of the so-called
4 % rule (see section 4.5}. Item 5, the received pension transfers can only be
inserted for civil servants. As we remarked, private pension benefits cannot be
treated in a satisfactory way. Also, no data on alimony are available, so that
Items 12 and 13 are not taken into consideration.
In conclusion, we opt for the secondary income, with the exclusion of
income from wealth. deductions above the 4% rule for acquisition costs. received
private pensions and alimony. as the income concept.
1.4. The income unit.

The income unit can be defined as the individual or group of persons to which
the Income is linked. This linkage can be made in two ways. One point of departure is the income-formation approach. in which persons receiving an income
(from labour or entrepeneurship or social security} constitute the income unit.
The other side is the spending of income. In that case. the group of persons who
share income, are treated as an income unit. Although the actual obtaining of
income also often depends on decisions (on division of labour inside and outside
the home) made within the household. the deftnition of the income unit along
the income formation side or along the spending side. largely corresponds to
the difference between individuals and households.
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An advantage of this choice is that the problems Involved in the treatment of so-called tax
expenditures can be avoided. For a discussion, see Vaii de Stadt (1988: ch. 3).
11
In the Netherlands. some other income concepts are also frequently used. The Netherlands
Central Bureau of Statistics employs original inconle ("gevor-md inkomal"), total income ("lotaalinkomen") and spendable income ("besteedbaar Inkonien"). The first one consists of income from primary
sources (profits, wages, salaries - benefits paid by Lhe eniployer for sickness. unemployment and
disabilityinduded - and income from properly) minus related fiscal deductions. This original income
plus the recelved unbound transfers minus the contribuuons lo social security and other paid
transfers Itaxes on wages. salaries, profits and property Income excluded) gives the total income.
Diminishing this with the taxes levied on this income gives us the spendable income. The taxation
authoriues again use other income concepts: gross Income, premium income, taxable income and
taxable sum. An overview of the relauonships between the different income concepts can be found
in Social and Cultural Planning Agency (1985: 87). Next. the Central Planning Agency uses disposable income. Its relauon with primary Income. original and total Income is given in Rilzen, et al.
(1977: 26-27) and NCBS (1983: 11-12).
11

Our study refers to the redistributional aspects of one specific income
component (social security) and in this, both the individual income characteristics and the income characteristics of possible other household members
influence claims for a social security benefit. So we have to know both the
individual income and the household income in our model. The individual has
been used as the point of departure to determine each income. In this income
formation process, his or her claims for a social security benefit (and also tax
payments) are affected by the income of other household members. This implies
that one's income posiUon cannot be treated independently of the total household income. In our analysts, we therefore take the household income - being
the sum of the income of all individuals in the household - as the relevant
income. This also means that we assume that the total received income in the
household is considered to be available for all members of the household. This
implies that we assume that each household member benefits from each of the
other household members' income.
In order to compare the income of individuals belonging to different
household types. we will standardize the income (see section 1.5). In this way
the effect of size and structure of households on income spending is extracted.
We now have to define the notion of household. The choice for the household
as the income unit, implicitly assumes that the welfare position of individual
household members does not differ, or is negligible, or not even relevant. The
most important criteria for the distincuon between households are Isee Social
and Cultural PlanningAgency (1981 : 29 and further) and Ritzen (1979: 85-90)1:
- The extent to which one jointly consumes the income;
- The extent to which one is able to decide independently;
- The extent to which one is dependent on anybody's income.

Each choice implies a choice for weights among these criteria of "spending
dependence" (or income pooling). "decision dependence" and income dependence". The choice especially affects:
1) Children living with their parents, being able to decide independently and
receiving an income of their own;
2) Children living with their parents. being able to decide independently and not
receiving an income of their own;
3} Children living by themselves, without an income of their own:
4) Persons in insututions and remaining there for a long period;
5) Partners with an income of their own;
6) Partners without an income of their own.

All these groups form a household of their own according to at least one of the
aforementloned criteria. Using spending dependency. partners with their own
income form a household with their wife or husband. This partly holds for the
flrst category, depending on the degree to which the children place their income
at the disposal ofjoint household expenditures. A partner who does not have
an income of his or her own, is considered not to add (imputed) Income - also
12

not via housekeeping - but is considered to (lointly) spend the income. Children
by themselves are assumed to manage a household of their own. Persons in
InstituUons cannot be treated unequivocally. Depending on the kind of instituUon. we have to do with one or with a number of households in the insutuuon.
If one opts for the second criterion. only minor children and people in
insutuuons cannot be considered as separate households.
The criterion of income dependency implies that only persons with no
income are not considered as separale households. But a partner with an
income of his or her own is treated as a separate household.
The opumal criterion appears to be the spending dependency. So. we deflne a
household as the group of two or more persons who live together, who jointly
consume the income and who jointly manage the household. as well as persons
who manage a household of their own (single persons). This definition is also
used by the Netherlands Central Bureau ofStaUsUcs [see e.g. NCBS (1983: 10)1.
The most important advantage of this definiuon is that the household is considered a consumpuon unit and the consumpUon possibillues are probably the
most important indicators of the welfare position of the household. The requirement that they share each income ensures that the welfare positions of the
individual household members do not differ too much and that an increase in
the income of one household member will increase the welfare of each household member.
As a consequence, individualsjointly managing a household but not sharing an income - e.g. students in a "student flat" or aged people living in an old
age home - are not considered to be only one household, but are considered
each as a separate household (together with their partner, if presenO.
1.5. Income standardization.

The purpose of this study implies that we want to gain more insight into the
welfare distribution. This means that we have to take into account the consumption possibilities of households and that we have to look at the welfare
comparison between households which differ in size and composition. Ifwe want
to make comparable the welfare positions of different types of households. we
have to standardize. Standardization can be defined as the transformaUon of
household incomes in such a way that equal standardized incomes reflect an
equal welfare posiuon, irrespective of household size and composition Isee
Ritzen (1979: 91)11: The result is called equivalent household income.
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In recent years it has been debated whether the number ofworking persons in a household
has also to be taken into account, see Hagenaars, et aL (1984}. In view of the ongoing character of
the discussion, we do not standardize according to this point. Another element is the limitation of
the free consumption possibillues of households which are hit by special circumstances, like
relauvely high housing costs, home care costs, sickness costs. and so on. These elements are also
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Standardization is executed by standardization factors (or standardization
amounts). also called equivalence factors. An equivalence or standardization
factor can be defined as the quotient of the income which a household requires
to reach a Axed level of welfare and the income which a chosen standard household needs to reach the same level ofwelfare Isee Berends-Ballast. et al. (1980:
292)1.

The chosen welfare concept determines the standardizauon method. The
welfare noUon can have as its point of departure the welfare which households
are considered to enjoy in view of fixed norms, or the welfare which households
enjoy in view of their actual consumption. or the welfare as experienced by the
household itself. The standardization methods corresponding with these three
notions Isee Berends-Ballast, et al. (1980) and Muellbauer (1980)1 are sometimes
called normaUve methods. empirical-objecUve methods and empirical-subjective
methods, respectively.
NormaUve methods are. among others. the expenditure unit scales and the fiscal
method. The expenditure unit scales express the nutrition of persons ofdifferent
ages in the nutrition of an adult. Disadvantages of these methods are that
account is taken only of nutrition needs and household size.
The fiscal method is based on general deductions in the income tax
system and on family allowances. The greatest advantage is that it is based on
norms which are more or less accepted in society. In this way, it partly meets
an important objecUon against standardization. namely that household formation is partly an expenditure decision, and as such forms part of the welfare
notion. Disadvantages are the relatively rough standardization and the presence
ofother considerations than household size and composition in determining tax
deducUons and family allowances.

Empirical-objecuve methods are the arithmetical method. the Barten method

and the Nicholson method. The arithmetical method divides the household
expenditures into flxed and variable costs. Expenditures which do not depend
on the household size and composiuon are treated as flxed costs. The variable
costs are those expenditures which - by unchanging welfare depend on the
household size and composition. Next. these variable costs are distributed
among parents and children using a (more or less) objective scheme ofproportions. The Barten method [see Barten (1964); an extensive treatment can also be
found in Deaton and Muellbauer (1980: ch.8)1 derives equivalence scales from
an estimated econometric model. which describes the household expenditures
-

on different categories of goods. The Nicholson method [see Nicholson (1949)1
assumes that households enjoy the same level of welfare if the typical parental
expenditures are the same.

not considered in our standardizauon. One reason for this is the fact that some of these kinds of
expenditures are - in whole or in part freely chosen. which means that we have to know to which
extent free choices are at work.
-
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Table 1.4. Equivalence factors for several household typess.
one adult

0.74

2A + 6

1.11

two adults

1

2A + 12

lA + 6
lA + 12

0.89
0.96
1.07
1.13
1.30
1.18
1.36
1.26
1.43
1.59

2A + 6.12
2A + 1.6,12
2A + 1.6.12,18
2A + 1,2.6,12
2A + 1,2,6,12.18
2A + 1.2.6.7.12
2A + 1.2.6.7.12.18
2A+6.7,12,13,17,18

1.16
1.26
1.30
1.45
1.36
1.50
1.43
1.56
1.70

lA + 6,12

lA+1.6.12
lA+
lA +
lA+
lA +
lA+
lA +

1.6.12.18
1.2.6.12
1.2.6.12.18
1.2.6.7.12
1.2.6.7.12.18
6.7,12,13,17,18

a) lA + 6,12 means: a family with one adult and two children with
ages 6 and 12.

Source: Kapteyn, et al. (1985: 45).

An important disadvantage is that it is not possible to derive equivalence scales
for all household types. while data are not available for all these types to a
sufficient extent. The chosen scheme of proportions or the chosen composition
of representative goods can always be discussed. None of these methods take
Into account the age composiUon of the household. Moreover, the method does
not take account of the question that welfare is not an absolute element. but
a relative one. Therefore, we prefer the empirical-subjective methods. These
methods ask people what income is sufficient to live on for themselves or for
others. The answer can be related to the household composiUon, the actual
household income, the average income of the household's reference group, and
so on. Examples are the Leyden Poverty Line (LPL) and the Subjective Poverty
Line (SPU Isee Goedhart, et at. (1976 and 1977)1. The method has been developed by Kapteyn and Van Praag (1976) and Van Henvaarden. Kapteyn and Van
Praag (1977). We will use the results from the SPL-method [see Kapteyn. et at.
(1985)1, in which households are asked which income they need, themselves,
to reach a minimum level of welfare13. The SPL is operationalized with the aid
of the regression result of the mimimum income - as answered by the group
with an income which more or less equals the benefit levels of the ABW - on the

13

The LPL-method asks people what income would be considered as bettigvery bad, which one
as bad, and so on to which income is valued as very good.
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family size 14, family size in the reference groupi5, family income and mean
income in the reference group. l'he effect of household size and composition is
estimated empirically in this way. It appears that the children's ages are hardly
important On the contrary. the parents' ages have a large impact A couple
without children is chosen as the standard household. The resulUng equivalence
factors for some households are given in table 1.4.
1.6. Annual or lifetime income.
To gain insight into the relative positions of persons or groups of persons, it
does not sufflce to look at Lhe order in a specincyear. The income level and its
composition in a certain year depends too much on chance. The transitory
income has a large impact on income over a limited period. According to Friedman (1957), 15 to 30 per cent of the variance in household incomes in urban
areas can be explained by transitory income elements. Since the 1950s. this
percentage has probably even grown. The income flow over a longer period is
subjected to this to a less extent.
In addition to past experiences, future expectations are also of importance. In particular if one analyses social security schemes, because '... the
social services typically involve payments by workers to support nonworkers
such as children, pensioners. the sick or the unemployed. Since individuals do
not remain in these dependent categories throughout their lives. current
beneficiaries will, at other times, be supporting people who are similar to
themselves but at a different stage of their life-cycle or of their fortunes...'
[Layard (1977: 46)1.
Here, we find another argument against the use ofa limited period in our
analysis: the impact of the social security system on the income distribution of
each individual also depends on the stage of the life cycle the individual is in
at that particular moment. Income differences between persons at one moment
in time can be compensated for in another period. So, both Deleeck (1974) and
Pestieau ( 1990) give an example of a society in which each income increases
with age by the same proportion. Suppose that the initial income, the age at
which the initial income is earned and the age of dying do not differ. All young
people in this society would be relatively poor. and all old people relatively rich.
The income distribution, as measured at any time, would be unequal. However,
the income distribution on a lifetime basis would be completely equal. Everyone
receives the same income during his or her life.

14
The variable fandly size Ifs) has been determined by log fs = Int. 4.fla,). Iii this, n is the
number of fanilly menibers, a, is the age of the 1-1-h family meniber. 14) is an age funcuon and 04

are weights. For persons of 19 years alid older. Ra,1 is one aiid for the you,iger ones flat) =1+6, .(418)2 + 6,·14- 1812.(a,+36). whereby 4 and 4 are esunialed. The weights 04 follow a decreasing loga-

rit.hnlic patterti: at.1. ot,=log 2. 04=log 3/2, 84.log 4/3, aiid so oxi.
15
Defined as Lhe group of persons with the saine education (5 levels} and age group (4 groups).
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Lillard (1977: 42) gives analogous reasons: '... among recententrants into
the labour force low earnings may reflect high levels of investment in training
which will be compensated by high earnings at later stages of the life cycle...'.
The reverse holds for those who can invest less in this area. Besides, income
differences can be caused by differences in earning capacity. which continue
to exist during one's enUre life. A cross-section analysis does not allow us to
distinguish these two sources of income differences.
Another point is that some forms of public expenditure - like education
and employment programmes - bear the character of an investment. through
which the complete gain is only partly measured. Generally. one can say that
income differences on an annual basis are partly the consequence of differences
in human capital investments [see Mincer (1972)1. A fourth objection against
the use of annual incomes is that the integral public income policy is not
exclusively focused on annual incomest: A practical rather than a methodological objection is that non-positive incomes are not considered.
Focusing on the redistribuUve impact of social security schemes another
important maybe even the most important argument is thata'... pure social
insurance system will significantly afTect the pattern in which income is received
over an indivldual's lifeume, but will have no impact on income distribution
across individuals ... it does not represent an increase in the well-being of some
individuals at the expense ofothers but merely a change in the timing of income
receipt across individual lifeumes...' [Burkhauser and Warlick (1981: 403)1. Of
course. the social security system does not merely consist of pure social insurances, but insurance elements are present in at least a part of almost all
schemes (not including the pure welfare programmes, like some social assistance schemes).
Ifwe focus on the redistributive impact of the social security system. we
find some other arguments Isee Aaron (1987) and Cohen and Friedman (1972)1.
Persons from high income classes generally start working at a later age and have
a higher life expectancy than persons in low income classes. Consequently, the
former pay contributions during a shorter period, but receive certain types of
benefits (e.g. old age pensions) during a longer period. Certain contributions are
tax deductable. which favours high incomes. This is strengthened by the progressive nature of the tax system.
-

-

Although the aforementioned arguments favour the use of the lifetime approach,
its application is very limited. This is the result of both practical and
methodological problems. The most important practical problem is the lack of
sufflcient data. Only the United States have longitudinal income data, covering
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E.g. Ministerte van Sociale Zaken en Werkgelegenheld (1983: especially 12-13) and the
discussion on the so-called "meegarige minima' during the 19805. But. also the introducuon of the
AOW can be considered as a policy directed to long term inconie policy: a redistribution of Income
during a persons life.
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a sumciently large sample over a long period17. Usually. a cross-secUon approach ts used to solve this problem. However. this approach gives a distorted
picture of lifetime income Isee e.g. Nelissen (1987a: 60 and 63) for the Netherlandsl. It does not take into account the career effect, technological developments. changes in the demand-supply proporUons of types of labour. and so
on.
It is also often menuoned that it would not be feasible to take account
of the changes in household size and composiuon during a person's lifeume.
Nowadays, standardization methods can solve this problem.
These practical problems are solved in this study. For the first problem.
Le. the absence of income data during a sufflciently long period, the reader is
referred to sectlon 4.4; standardization was the subjectofthe preceding secuon.

The two main methodological objections raised against the use of the lifetime
income concept are the uncertainty with respect to future income flows and the
valuation of the elements of the income flow in the course of Ume [see Ritzen
(1979: 94-98)1.
The first problem cannot be avoided if we want to use the lifetime income
approach for persons still alive. Uncertainty about their future incomes will
continue to exist, irrespecuve of the methods and models used. Factors which
cannot be predicted will always be at work.
The other problem, the valuauon of the income flows ideally measured
by the consumption streams - with respect to each other in the course of Ume,
is that people do not have the same risk aversion. In practice. we cannot use
different utility functions for the different people. The problem is all the more
serious since one cannot speak of a perfect capital market, because this implies
that persons with consumption streams having the same present value at some
discount rate can have different uUlity and different present value for their
discounted incomes. Layard (1977) shows that a low discount rate justifies the
resulting issue best. Another possibility is to get an idea of the problem by using
several alternative discount rates.
Other obJections against the use of lifeUme income are Isee Von
Weiszacker (1978), especially the discussion of the paperl:
- Transfers between different times in the life
cycle are not without costs. both
in a material and an immaterial sense;
- People are generally unable to value events up to the end of their lives. which
-

argues for a high discount rate;
- The expectation of a high income in the future does not remove the current
poverty.
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The Longitudinal Eniployer-Enil,loyee I)ata, which covers one per cent of all wage earners

since 1957 aiid the Michigan Panel Study of Iticome Dynaniks which is held fron, 1968 on Isee
Atkinson, et al. 11988: 622-623)1
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In spite of Lhese objections. we opted for the concept of lifetime income. One
reason for this choice is, as Pestieau (1989: 4) mentions, the fact that '... it
makes more sense than that of yearly income as it takes into account the
possibility of averaging consumpuon expenses from an income stream fluctuatlng over years...'. In other words, the transitory elements have to be filtered out
as much as possible. A second reason is a more pragmatic one. Knowledge of
tile income redistribution by social securily is available for annual income. On
the contrary, knowledge of the lifetime impact is very scanUly. almost always
limited to old age pensions. Studies on the impact of all or almost all social
security schemes do not exist. In view of the discussion on the redistributive
effects of social security, one cannot limit oneself to an annual approach.
Knowledge oflong term effects are necessary in our opinion. Therefore. we opted
for the concept of lifeurne income.
1.7. The notion of (re)distributive effects.

The redistribuuve impact of social security. or - more generally state interventlons. depends on the moment at which it is investigated Isee Wolfson (1979a)
and De Wulf (1979)1. If one opts for administrative entrance. one opts for the
effect at the moment of intervention on the person who has to pay e.g. taxes or
premiums, or who receives benefits. Its effect is called the impact incidence or
the statutory incidence. If we look at the purpose. then we get the legislative
incidence and ifwe look at the result, we are dealing with the effective incidence
or economic incidence.
The statury incidence can be compared with a cross-section approach.
which is beyond our scope. While we are interested in the result in the first
instance, and less so in the purpose of the system (which is mostly not very
clear). we prefer economic incidence. We would also prefer to involve the external effects of the social security system in the determination of its impact. It is
generally accepted that external effects are at work, but almost no information
is available on its total size. In this study, we will not go into this matter.
-

Another question which is raised is how the income transfers from and to the
state are valued by the receivers and payers. Purely collective goods will not be
valued against production costs by its users Isee Wilms (1984)1. However, this
study only looks at unbound transfers - for lack of data we are not able to
investigate the beneficial aspects of the AWBZ and the ZFW - so that the problem does not really exist for us.
The way in which the incidence is analysed. depends in turn on the purpose
of the research. Several types can be distlnguishedl: The only suitable one
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See Wolfson (1979b: 156-157), which is derived from Musgrave and Musgrave (1976: 379-

380).
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for our purpose is the net incidence. It is the only one which takes into account
payments and benefits. It would be ideal to make an integral comparison be-

tween the current system and a hypothetical state of nature without a social
security system, which serves as a benchmark. In other words, one has to flnd
an appropriate counterfactual, which gives a:.- full set of general equilibrium
changes in relative prices and incomes that would occur if transfer programs
were removed...' IDanziger, Haveman and Plotnick (1981: 1006)1. The largest
changes are expected to take place in savings and labour supply. and so. primary income formauon is influenced. Yet, no studies implementing these ideas are
available. Behrens and Smolensky (1973}, Meerman (1978). and Reynolds and
Smolensky (1977) even conclude that the true pretransfer income cannot be
measured.
Soderstrom (1984) tries :.. to gain some idea of the form and content of
social policy when it does not benefit certain individuals at the expenses of
others...' (p. 21). which he calls the Stoic Ideal. However. such an approach
requires several assumptions, which can all be debated at least to the same
extent as a comparison with the current system Isee e.g. Van Mierlo (1978)1.
Besides, the effect of the existence of a social security system on savings and
labour supply. is not clear from empirical studies. Danziger. et at.'s conclusion
with regard to the savings impact (in the United States) is that these are '...
depressed (...) by 0-20% relative to their value without these programs, with the
most likely estimate lying near the lower end of this range...' [Danziger, et at.
(1981: 1006)1. Their guessumate for the labour supply in the U.S. is a decrease
by about 4.5 per cent. In comparing the effect of the growth of the social security system in the Netherlands and the U.S. between 1974 and 1980. Haveman
(1985) concludes that"transfer generosity" implied a reduction in labour supply
by about 2.7 percentage points in the Netherlands and 0.7 points in the U.S.
His conclusions however are attacked by, among others, Pen (1985). Also.
research in the field of search behaviour among the unemployed does not
support the hypothesis. For the Netherlands. see e.g. Van den Berg (1988), and
Ten Have and Jehoel (1985).
So, we opt for a marginal net incidence approach. In this, the
redistribution is measured as the difference between posttmnsfer income and
pretransfer income, in which the latter is obtained from the former by
diminishing this by the benefits and increasing it by the premium payments.
This means that we look at the primary response to or incidence of the social
security system (in terms of its redistributive effecO. So. the emphasis is on
"target efficiency" IGolladay and Haveman (1977: 2)1. The indirect effects - via
changes in labour supply. consumpUon patterns, and as a consequence changes
in production structure and therefore labour demand - are not implied. If we
want to cover also these indirect effects, we would need a desaggregated general
disequilibrium model. At the moment such a model is not available and it will
take a great number of years to develop such a model. The current version of

NEDYMAS is the first step to its construction.
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The foregoing implies that disregarding those income elements we
cannot model - we compare the secondary lifeUme income and the primary
lifetime income. Danziger, et at. (1981: 1007) state that true pretransfer income
is probably more equally distributed than pretransfer income measured in this
way. Therefore. the net result has to be considered to be an upper limit of the
redistributive effects.
-

In this way. we will only look at who pays for, and who benefits from the
social security system and what each net gain or loss amounts to. We have to
realize that our benchmark is a very arbitrary one. However, if we assume that
social security is '... randomly put into place, that its net redistribuUon would
never have otherwise occurred, and that the private sector took no steps to selfinsure against the redistribution ...' [Kotlikoff(1985: 492)1, which is quite plausible for particular redistributive elements of the system, this approach is the
most reasonable.
1.8. Measuring lifetime income and its inequality.

The level of inequality in lifetime income also depends on the way income is
measured, that is to say. how income flows in past and future are determined
and how they are discounted.
In determining income we can start from two approaches. the historical
method and the hypothetical method; see Blomquist (1976). The first method
uses observed sequences ofannual incomes ofdifferent individuals. The advantage is that one compares really exisUng income histories. However. the disadvantages are great: a lot of data over a very long tlme are needed. We can only
work with the distribution for deceased persons. or with truncated lifetime
incomes.
The hypothetical method states an income generating function for the
individuals distinguished in the database and so simulates lifeUme income
histories. Here. no problems with truncated distributions arise and less data
is needed.
We have opted forthe last method (see section 4.4). The historical method
can not be applied to the Netherlands given the limited available data. Moreover,
we do not want to work with truncated income histories. This problem is absent
when using the hypothetical method.
The reasons for discounting are that the income development differs across
occupations and different types of education, it is affected by unemployment
spells, and so on. Persons are assumed to distribute earnings over Ume in such
a way that they maximize their lifetime uUlity. At first glance. we would be
inclined to choose the market interest rate as the optimal discount rate. People
have to borrow or lend money against this market rate. However. no single
market rate exists. Other objections can also be raised [see Hancock and Rlchardson (1985)1. So, the rate is not applicable to persons who have no opportunity to borrow or to lend. People can have problems determining the real interest
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rate from the nominal one. which implies other behaviour than in the case when
the true real rate is known. Also. individuals are not always inclined to borrow
and lend continously. even if this would be an optimal strategy. Because human
capital is rather illiquid. it is reasonable to assume that the required rate of
return on investments in human capital has to exceed the market Interest rate.
Besides, time preferences will differ between individuals.
For these reasons. several authors have examined subjective discount
rates. The esUmates vary from about 6 Imale graduate teachers in Zabalza
(1979)191 to more than 35 per cent Isee Holbrook (1967). whereby the concerning persons had a very short time horizonl.

In spite of the objections against the use of one "objecUve" discount rate. which
is the same for every individual. we will not use the subjecuve approach. We do
not have data on time preferences for the Netherlands at our disposal. As a
compromise, we will compare the results for different discount rates (see section
6.4). a method which is quite common Isee e.g. Blomquist (1976), Gobel (1983)
and Davies. et al. (1984)1.

The next question to be answered is: do we consider the redistributive impact
ofthe social security system for the population as a whole? Treating the income
distribution for the total population at a certain moment, e.g. the population
ofthe Netherlands on January 1st 1980, implies thatwe compare people belonging to different birth cohorts, who have experienced different - often even very
different - economic opportunities and therefore different economic growth
developments during different phases in their lives. Besides, the income distribuUon depends on the populaUon structure at the time of investigation. Therefore. we prefer to evaluate lifeUme income of different birth generations
separately.
The nextquestion which arises is which measures do we use in determining the
redistributive impact ofthe social security system. No measure exists which can
be applied generally. All measures concentrate on specific aspects of the distribution or cover mainly a limited segment of the distribution. We prefer to use
the Theil coefficient. which has the advantage of being very easy decomposable.
Besides, information will be given by means of the contribuUon of the various
social security benefits and contribuUons per decile and by means of the benefit-tax ratio per decile.
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For female teachers, Zabalm finds a subjecuve discount rate of 31 per cent.

1.9. Related studies.

Research into the fleld of the lifetime redistribuuve impact of social security
schemes is very scarce. In their survey arUcle on the effect of income transfer
programmes on among other things - the income distribution. Danziger, et al.
(1981: 1014) state'... no studies measure the redistribuUve effectofall transfers
using a lifetime or even a mulliyear accounung period...'. At the moment this
statement still holds true. This does not mean however that studies on the
lifetime redistribuuve impact of social security schemes are not available at all.
But, all these studies are limited to only one aspect of social security, vtz.
pensions provisions. In particular the redistributive impact of the Old Age
Insurance (OAI) in the United States has been the subJect of discussion. This
discussion has been conducted in view of the reform proposals to solve the long
run financing problems of the 0Al. The redistributive aspects of these studies
fill be discussed below.
Old age pension schemes have also been the subJect of discussion in
other countries, including West Germany and Canada. The most important
point in view of our study is the way in which the problem was tackled in these
countries, uiz. rather extended microsimulation models. whereas the studies
in the United States are heavily restricted by the assumptions made. For example, the latter studies generally do not have a longitudinal character. In contrast,
the microsimulaUon approach opens the possibility for longitudinal studies.
-

This overview starts with a discussion of the American studies. Most of these
studies use the so-called insurance model [see Thompson (1983) and Meyerand
Wolff (1987b)1, which considers the pooling among persons of the risk ofincome
losses as the essential element of social security, to analyse the redistribution.
In this model the expected value of insurance protection is compared with its
tax price. measured in terms of benefit-contribution ratios. net present values
or internal rates of return. The other approach to analysing lifetime redistributi
on is the so-called annuity-welfare model. which decomposes benefits into an
annuity component (the insurance part) and a transferoradequacy component.

First we look at studies that concentrate on a specific cohort without distinguishing different income levels within that cohort. A number of examples of
this approach applied to the Old Age Survivor's Insurance (OASI). can be found
in Aaron (1982: ch.6). Such an example is Momt (1982). From his study it is
clear that all U.S. cohorts who had already reUred have received benefits worth
more than the contributions they have paid. Aaron claims that the net beneflt
even rises the later the cohort is born. This is caused by the extension of the
social security system in the 1960s and 1970s. These generaUons only paid
social security contributions during a part of their working life or not at all.
whereas they generally can claim a benefit without limitations. Similar studies
forecast a net benefit from social security (in terms of a posiUve rate of return)
also in the future in the United States Isee e.g. Russell (1982) and Leimer and
Petri (1981)1. However, it is not reasonable to think that the increase in the net
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benefit will also hold forall future generations and everywhere; see e.g. Nellssen
(1987b) for the lifetime incidence of Dutch state pensions. For the United States
one also Ands results which contradict the foregoing reported findings. Boskin,
Avrin and Cone (1983) and Feldstein and Pellechlo (1978) And that future
retirees will have smaller net benefits than the current retirees and that young
workers will receive a negative net beneflt. ExplanaUons for Lhis contradiction
are the differences in the considered period and the use of different discount
rates.

Aaron (1977) studies the redistributive impact of OASI for 14 year old
persons in 1966, using the 1967 Survey of Economic Opportunity (SEO). adjusting for assumed growth rates in earnings. He disunguishes between factors
such as sex, race, level of educauon and married versus unmarried persons.
His most striking result is the negaUve correlation between level of education
and the beneflt-cost ratio for white households. This is caused by longevity and
a later year ofentrance in the labour markeL These factors more than offset the
progressivity in the contributions. For nonwhites the relauon between level of
educaUon and the benefit-cost ratio is somewhat irregular. His other findings
are consistent with expectations. One-earner couples have a higherbenefit-cost
ratio than two-earner couples. which in turn have a higher ratio than single
females and single males. Because Aaron normalises his results, weare notable
to compare the (absolute} results with other studies.
Okonkwo (1976) used longitudinal age-earnings profiles from four U.S.
censuses and life expectancies by sex. race and education to esUmate internal
rates of return. His results are analogous to those of Aaron (1977).
Next, we have studies that also look at different income groups within a cohort.
Chen and Chu (1974) calculated tax-benefit ratios and rates of return for representative workers who retired in 1974 and for workers entering the labour force
at age 18 and 22 in 1974, assuming that these entrants retire at age 65. They
show lower tax-benefit raUos and higher rates ofreturn for workers with average
earnings than for those wilh maximum taxable earnings. The same holds for
1974 retirees in comparison with 1974 entrants. Chen and Chu made their
calculations for various hypothetical groups. Their results show tliat the taxbenefit ratio for the 1974 reUrees (using constant 1973 prices} is between .09
and .46, whereas the rate of return varies between 6.1 and 13.1 per cent. For
1974 entrants of age 22 the tax-benefit raUo is between .53 and 1.57 and the
rate of return between 1.4 and 5.1 per cent. For the 18 year old entrants these
figures are .65 - 1.86 and 1.1- 4.3 per cent respectively.
Freiden, Leimer and Hoffman (1976) analysed a sample of case histories
of workers retiring between 1967 and 1970 in the United States. The rate of
return ofbenefits over taxes paid '... was very much higher for the low-Income
retirees than for the high. On a lifetime basis the sharply regressive feature of
the payroll tax was more than overcome by the highly progressive feature of the
benefit structure ... However, at this stage of the art oflifeume income analysis,
it is probably fair to say that the issue of long run equity of the Social Security
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system is still open to question ...' [Moss (1978: 136)1. Aaron (1977). for example, found the reverse for future reurees.

More extended are the Pellechio and Goodfellow (1983) results. They esUmate
the present value in 1983 (including the 1983 amendments) of future benefits
and past and future contributions for a set of representative workers aged 25,
40 and 55 in 1983. They consider the complete OASDI programme (thus including survival and disability beneflts) for six earnings levels. Net present value
increases by age under ceterts paribus conditions. The highest values are
reached for one-earner married couples (and within this subset the net present
value is highest for middle-income) and lowest for single males. With the exception of one-earner couples. the net present value is highest for the low earners.
The OASDI has alsobeen investigated by Ferrara and Lott Jr. (1985). who
calculate rates of return for twelve hypotheUcal family types. entering the labour
force in 1983. Higher income earners have been assumed to enter the labour
force at older ages than low-income earners. The resulUng rates of return are
given in table 1.5 [Ferrara and I.ott Jr. (1985: 22)1.
So, low-income, one-earner families receive the highest real internal rate
of return. Families with maximum earnings receive a zero or a negative rate of
return.
Table 1.5 Rates of return for twelve family types by Ferrara and Lott Jr.
(1985)

-1.5
Single maximum -income earner
Two maximum-income Spouses
-1.0
Maximum-income spouse. average-income spouse -0.5
Maximum-income spouse, low-income spouse
-0.5
Maximum-income spouse, nonworking spouse
0.0
0.0
Single average-income worker
'Itvo average-income spouses
0.5
low-income
1.0
Average-income spouse,
spouse
1.5
Average-income spouse. nonworking spouse
'Iko low-income spouses
1.5
1.5
Single-low income worker

Low-income spouse, nonworking spouse

2.75

Leimer and Petri (1981} use a long-run macrosimulation model of the U.S.
economy to analyse the intergenerational welfare consequences of the OASI
system. Their model tracks a series of cohorts through Ume and contains long
term demographic and economic changes. a detailed modelling of social security
and important linkages between social security and the economy. In this way,
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the authors are able to compare the welfare consequences of the current pay-asyou-go system with a hypothetical system, based on funding. From this comparison it appears that cohorts born between 1953 and 1984 will prefer the funding system, whereas for the other birth cohorts the pay-as-you-go system has
to be preferred.
A study comparable to Ferrara and Lott Jr. (1985) is that of Hurd and
Shoven (1985).'Illeir study does not include the 1983 amendments (the increased age of eligibility for future reUrees and the partial taxaUon ofbeneflts). The
most important point of the latter study is that it takes account ofcontributions
in the past by persons who were already deceased in the year that serves as the
starting-point. All the aforementioned studies neglect this issue. This affects the
results to a large degree for widows and widowers at all ages and the effect is
larger as the cohort is older. At the age of about 70, all categories are influenced
strongly by this aspect. At this age. only half of the actually paid taxes of nonwhites are considered when the taxes of deceased persons are not taken into
account. For whites the proportion amounts to about two-thirds. Hurd and
Shoven use the "Social Security Administration's Retirement History Survey",
referring to 11,000 households in 1969. whose head was between 58 and 64
years of age. These households were reinterviewed every two years until 1979.
They found that the median rate of return of couples in 1969 was 8.39. which
is very much greater than what is generally assumed to be offered by other
investments. In 1979 the rate of return is generally somewhat lower as a consequence of changes in the system (ag. double indexing). Looking at the rates of
return by wealth quarUle, most striking is that the rates of return hardly differ
in spite of the considerable progressivity of the social security benefit schedule.
This means that this is apparanUy neutralized by the taxes pald by the deceased. Simulations for future generauons show that the real rate of return declines
monotonically and substantially with cohort age. For example, the medianincome single female retiring in 1970 has an expected real rate of return of 9.1
per cent. for those retiring in 2000 the rate amounts to 3.8 per cent and in 2020
3.3 per cent.

It

appears that '...the intergenerational transfers are extremely

large and the intragenerational distribution of transfers is quite different (more
progressive) for the currently young than it is for the presently elderly...' 1Hurd
and Shoven (1985: 213)1.
Boskin. Kotlikoff. Puffert and Shoven (1987} compute the expected present value of Social Security retirement (OAI) benefits and taxes for households
of different marital circumstances, incomes and age cohorts using the 1985
social security and Income tax laws. Looking at the intergenerational transfers.
they find that the internal rate of return declines rapidly for the cohorts born
between 1915 and 1960. Thereafter the Internal rate of return is more or less
constant. For the younger cohorts it holds that the increased life expectancy
offsets the increased taxation of benefits. Using a real discount rate of 3 per
cent. the present value of transfers for single-earner couples is negative as early
as the 1945 cohort for the earnings levels above $10,000 (at the 1985 wage
index). Intragenerational analysis shows here also that one-earner couples have
a higher rate of return than singles with the same earnings history, whereas
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single females benefit more than single males from the system. These differences
are due to the receipt by couples of an inflauon-indexed joint survivor annuity
with the initial benefit level set at 150 per cent of the single person's beneflt and
to differences in life expectancy between males and females. A last important
result is their flnding that higher income households receive a lower real rate
of return than lower income households.
We menUoned MofIlt (1982) earlier. He esUmates net beneflts at time of
entry into labour force - covering the period 1942-77 - for eight cohorts. In this
way :ie also takes account of contributions and survivor's beneflts of persons
dying before reaching retirement age. He flnds that net beneflts increase for
successive cohorts, but that the rate of growth declines.

Burkhauser and Warlick (1981) analyse the old age survivor's insurance in the
United States. using the annuity-welfare model. Various authors looked at the
redistributive impact of the OASI, using only annual data le.g. Bridges (1974),
Danziger (1977) and Ozawa 1976)1. These authors all conclude that OASI redistributes income to a large extent. However. Burkhauser and Warlick show that
this does not hold if one uses a life cycle framework. They consider various
income brackets - within cohorts - to determine the value of lifeUme wealth
increment in 1972. All income categories show positive redistributive beneflts.
In terms of absolute dollars, high-income classes receive at least as much as
low-income classes. The middle-income classes profit most from the system. In
percentages oflhe OASI benefit the upper 70 per cent ofthe income distribution
receives about the same percentage (64-77 per cent). Itappeans that the netgain
from OASI was larger for older reUrees than for younger ones, and that it was
roughly proportional across earnings classes. The system favours very low
income recipients and persons who are only part of their life insured under the
OASI (like some groups of government employees, so-called double-dippers) by
the existence of minimum provisions. It also favours older cohorts, because the
older the cohort the lower the number of years during which one made OASI
payments.
Meyer and Wolff (1987b) use the same data and - with some minor adjustments - the same method to isolate the effect of household characteristics
and programme parameters on the redistributive impact ofold age insurance20.
'rhey find that earlier retirement cohorts receive a larger net benefit from OASI
than later retirement cohorts. that the system benefits women relative to men
due to differences in longevety, but that married women with significant earnings hardly have any posiUve net benefits. This is due to the existence of
dependent's beneflts, so that married women barely gain an increase In benefits
from labour force parucipation.

Boskin, Avrin and Cone (1983) also use the annuity-welfare model to analyse
the pre- 1983 amendment situation. They use social security longitudinal ear-

20

In contrast with Burkhauserand Warlick, Meyer and Wolffdonot indude survivors benefits.
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nings tapes, including covered earnings from 1937 to 1975. For those who had
not reached the age of 65. earnings were predicted separately for males and
females using an estimating equation based on posiuve 1972 earnings. These
predicted earnings were indexed over time using 7 per cent for inflationary
earnings and the assumption of a 1.5 per cent per year earnings increase due
to productivity. The discount rate amounts to 3 per cent net of inflation. Their
results show that families contribute more as time goes by. Families of persons
who were already retired in 1977 pay less than 10 per cent of those who were
between 25 and 34 years old in 1977. For the latter group the net result is a
negative one: they pay more than they will receive. The former group receives
about six Umes their contribuUon. Foryounger cohorls up to and including the
cohort aged 35 to 44 years old in 1977, the net result in terms of their contribuLion is postuve, but is getting smaller. They also give information for four income
brackets. From this it is clear that redistribuuon between income classes is
rather limited. The netbeneflts, in 1977 dollars, discounted to yearofreUrement
vary between $ 36,587 and $ 42,476 for the oldest cohort and between $ 5,972
and $ - 1,923 for the youngest cohort. The average lifetime benefit for these two
cohorts amounts to $ 49,400 and $ 73.577, respectively.
In the early 1970s some studies in tile United Kingdom were also published.
These concern the impact of the proposed National Superannuation. an old age
benefit in which both the beneflts and contribuuons are earnings-related. Prest
(1970) gives some results for persons retiring in 1969 under the assumption
that the proposed system would have been in operauon in the past. Prest finds
that single men have a lower benefit contribution raUo than married couples
and that redistribution from richer to poorer is very substantial. Atkinson (1970)
shows results for various birth generations. His flndings are in line with Prest's.
Atkinson also shows that the redistributive effect under the current system in which benefits are earnings-related - is more limited than under a system
in which beneflts are flat-rated. Another conclusion is that younger generations
are worse off than older generations.

Shimono and Tachibanakl (1985) compare the redistributive effect of the Japanese and British pension systems in the framework of a two-period analysis.
In both systems contributions are a percentage of income up to a contribuUon
limit. In the Japanese system. beneflts area fixed amount plus a percentage
of the income, again up to a certain income limit. The English system also has
a flxed amount. but if earnings were above this amount. the benent is increased
by a percentage of the difference between earnings and the flxed amount. Their
findings are not surprising: the flat element in the level of benefit has a positive
effect on redistribuUon; an increase of the proportional rate of contribuuon
reduces lifetime income inequality and the existence of a maximum limit of
income for the determination ofcontribution and benefit weakens the redistributive impact. However, the assumptions in the two-period model are very restricUve and the results cannot therefore be compared with those of the other studies reviewed here.
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The results of Nelissen (1987b) for the Netherlands are analogous to the conclusions for the United States. This is rather striking. because the Dutch pension
system consists of flat-rated benefits, whereas benefits are proportional to
income (up to the so-called maximum premium income). It appears that
redistribuuon between income groups is limited. The larger partof redistribuuon
takes place from unmarried men and women to married couples.

The disadvantage of the aforemenUoned studies is that life cycle income has
been based on a relatively short period. It would therefore be preferable to
include longitudinal pre-retirement economic status and earnings. This course
has been adopted by Wolfson (1988 and 1989a). He looks at. among other
things. the redistributional impact of a homemaker pensions proposal under
the public earnings-related "Canada and Quebec Pensions Plans" (C/QPP). In
his view, the analysis only makes sense in a life cycle context. since the proposal
ts related to both labour market and demographic behaviour in the past. Therefore. a suitable analysis requires longitudinal microdata on the dynamics of
marriage, fertility, divorce. labour force participauon and earnings. In the
absence of such data, the life cycle analysis is only possible using syntheUc or
simulated data. These data have been produced using a Monte Carlo life cycle
microsimulation model. The homemaker pension proposal treats homemakers
with actual earnings below half the average wage as if they had earnings equal
to half this average wage. Homemakers are defined as any adults caring for a
child under age 18, for a spouse, or for a dependent and infirm relative living
in the same house. In this way the proposal ensures a minimum flat-rated
pension for homemakers. Wolfson concludes that the proposal tends to be
mildly redistributive from higher to lower lifetime income groups, whereas it is
not as much benefit to women as might be expected (but almost equal in value
to men and women).
These results are criticized by Kennedy (1990). who uses the same microsimulation model. but adds financial consistency at the macrolevel. Under his
assumptions, the highest income groups benefit from the proposal and females
do have proflts from the homemaker pension proposal at the cost of men.

Another application of microsimulation in the field of old age pensions has been
executed by Wagner (1984) to derive among other things the intergenerauonal
distributional aspects of the German gesetzlichen Rentenverstcherung. His
conclusions do not strongly differ from the ones mentioned above. He also finds
that redistribution from the higher to the lower incomes is very limited. In spite
of some rules that benefit non-employed persons. the system benefits persons
with smooth carreer patterns.

Microsimulation models have been used before to study problems of pensions,

see e.g. Schulz (1982), but lifetime redistribution was not one of the subjects

studied. Research into the redistribuUonal aspects of the complete social securlty system are not availbale. The only approximation of a lifetime social security
incidence known to me is from Davies. St. Hilaire and Whalley (1984) and
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Harding (1992). Davies, et al. use a very limited and restrictive microsimulation
model of life cycle saving and bequest behaviour of Canadian households [see
Davies (1982)1. They do not distinguish between various social security schemes
(like old age pensions, unemployment schemes, disability schemes) but use an
average net benefit. So. it is not known to which extentdifferent schemes contribute to the lifeUme incidence. The lifetime paths of the income and tax streams
are based on the 1971 Statistics Canadian SurveyofConsumer Finances (SCF).
Their conclusion is that lifetime redistribuuon of social security is less than the
annual one, -... since transfers are less concentrated in the lower deciles in the
lifeume data...' IDavies. et al. (1984: 644)1. Harding uses a pseudo-cohort of
2000 males and 2000 females 'born' in 1986 in Australia. who live up for up
to 95 years in a world which does not change: a steady-state world has been
assumed. She distinguishes several types of social security income. Harding's
(1992) conclusion is in agreement with that of Davies, et al. (1984).

An importantelementin determining the redistributive impactofsocial security
schemes is the lifetime distribution of earnings. Research has been carried out
on this related subJect a number of times. Fase (1969) examined the lifetime
income for a number of specific professions in the Netherlands. However, the
method is only applicable to homogeneous groups. Also. some cohort studies
covering about 15 years are available; see Creedy, et at. (1980) and for an overview GObel (1983: 12-13). Neither method. however, is able to determine the
development in individual incomes.
GObel (1983). on the other hand. treats some cohorts who were born
around 1910. based on data from the German Pensions Insurance. He uses the
historical method. so that no lifetime incomes for persons sull in their active
period can be determined. Soltow (1965) also uses this method. The hypotheUcal
method has been applied by Summers (1956), Blinder (1974) and Blomquist
(1976). The earnings functions as derived by Klevmarken and Quigley (1976),
Weiss and Lillard (1978) and Abowd and Killingsworth (1983} belong to the same
category, although they do not focus on lifetime income. Hain and Helberger
(1986) use the microsimulation approach to derive lifetime income. A version
of this income function [see Wagner (1983}l was also used by Wagner (1984) in
his analysis of the gesetzliche Rentenuersicherung in West Germany.
Also related to the above is the research into the demand for social security
benefits. which has been inlensively analysed in the 1970s, especially in the
United States. The analyses were by means ofmicrosimulation models. Its main
purpose. however. was not primarily the analysis of distributional effects. but
the analysis of the extent to which the social welfare programmes met their
goals. how efllcient they were, which side effects the programmes had. and so
on. See Haveman (1987) for an overview.
Recapitulating, most studies concentrate on old age pensions. We first discussed
studies that compare complete cohorts, without looking at the income distribution within cohorts. Next, a number of studies report on the redistributive impact
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for different income groups within a specific cohort. From the survey it is clear
that workers :.- with low covered earnings receive more in beneflts per dollar
of earnings and taxes paid than do workers with high earnings...' 1Aaron (1982:
78)1. Couples receive more than singles with the same earnings. And lowincome. one-earner families receive Lhe highest real internal rate of return.
People who start working relatively late in life generally receive a higher net
benefit than those who enter working life relatively early. The older the generation. the larger the net beneflt generally amounts to. Also a higher life expectancy (which is positively correlated with income) leads to relatively higher net
beneflts: see Friedman and Cohen (1972). Okonkwo (1973). Freiden, Letmerand
Hoffman (1976). Aaron (1977), Leimer (1978) and Nellssen (1987b). Most studies
do not really use a life cycle framework. because they only consider the programme as existing at the moment the research was done and consequently do
not consider changes in the programme. This can have important impacts.
Moreover, life cycle income has been based on a relatively short period. The
latter problem has been solved by the use of microanalytic simulaUon models.
In conclusion. we can state that the research into the redistributive impact of
social security schemes on lifetime income has been limited to old age public
pensions and the significance of the greater part of these studies is limited by
the treatment oflife cycle income and changes in the programme under consideration. The latter does not hold for the studies in which an extended microsimulaUon model has been used (Canada and West Germany).

1.10. How the problem is tackled.
The most important problem in analysing the impact of social security on
lifetime income is the almost complete absence of data that could permit a
longitudinal approach. That is why we opted for the hypotheUcal method in
section 1.8. This implies that we have to construct our own database. Looking
at the conditions for receiving a social security beneflt (see chapter 5), we see
that a lot of characteristics at the micro level have to be known. e.g. age. marital
status, sex, household size and composition. income, (former) economic activity,
labour supply, income ofother household members. and so on. In constructing
our database. we therefore have to obtain a picture of the demographic and
economic structure of the population. Avery suitable method for this purpose and probably the only one - is microsimulation21. With the aid of microsimula-

21

Other ways used lo simulate fealures of the lifecycle are (11 the U tilizauO11 of cross-section
data for one year and thus creautig sy'tilhetic cohorts Isee e.g. Ghez and Becker (197511; (21 the
construction of pseudo-cohorts based on cross-sccuoti surveys iii differetit years. iii which riot the
same people are surveyed Isee e,g. Browtittig. Deatoti and Irish 1985)1. However, both methods '...
fail. to a greater or lesser extent. to caplure the aiornious degree of change iii people's drcumstances over Unie...' Illarding (1990: 611
C
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tion very complex systems with mutual dependencies can be described. We need
to operate at the micro level, because most of the processes we want to study like claims for a private pension. family allowances. a benefit from the General
Assistance Act and so on - are at work at that level, and the process context
cannot be formulated adequately at the macro level. This is especially true for
the redistributive aspects. Classical methods are inappropriate for that purpose.
Theoreucally, a microsimulation model can be formulated as a Markov process.
In practice. however, the size of '... such a process for even a simple model
overwhelms all existing resources for its soluUon...' [Sadowsky (1977: 3)1.
The method has been intensively applled in the research into the distributional effects of changes in the social security system. For an overview of its use
tn the United States see Haveman (1987). The notion of microsimulation is very
simple. Starting from a representaUve sample. the characteristics of the sample
population are adjusted each period. In this way a Active panel is created. As
a consequence, individual socio-economic life histories can also be simulated
and the method provides us with the '... capability of examining the entire
distribution ofeffects, notjust an aggregate or a mean..' [Haveman and Hollenbeck (1980: xxit)1, which is a requirement for ourpurpose. The simulated individual impacts can be aggregated, the total costs of schemes can be derived, the
number of households that are affected by an arrangement, the impact on the
income distribution and - in the case of the presence of sufflcient behavioural
responses in the model - the effects of policy (changes) on labour supply, employment. savings and so on can be evaluated [Haveman (1987: 216)1. In the
next chapter we will deal with the method in more detail.
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Chapter 2

Microsimulation.

2.1. Introduction.
The microsimulation approach was proposed byOrcutt(1957 and 1960), as was

the first - limited - application [see Orcutt, et al. (1961)1. Microsimulation is a
'... technique of computerised modelling within which the decision making
process is replicated for individual decision makers within the system...' 1Bonsall
(1979: 82}1. Microsimulation analyses the behaviour of a system using
characteristics ofthe micro-units distinguished in the system. whereby with the
aid of a model that reproduces the functioning of the system under study, the
individuals' characteristics are adjusted each period. So. a microsimulation
system acts on a microdata base, generally containing a number of thousands
of actors (ag. individuals, firms) and this microdata base is adapted - or aged from period to period. The process is shown in figure 2.1.
Figure 2.1. The principle of microsimulation.
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In our application, the system under study is the social security system in the
Netherlands. The micro-units in the microdata base are then individuals. living
in the Netherlands. and emigrants. These individuals are related to other
members in his or her household. if present The microdata base contains the
characterisucs ofall these micro-units. Characteristics which are recorded are
age. marital status, level of education. number of children. economic activity,
labour supply, wage income, various social security beneflts and payments, year
of immigration, year of emigraUon, and so on. A complete list can be found in
section 2.4. The model is implemented in a computer programme, containing
a set of relationships that describe (part 00 the economy. The programme
describes (preferably by applying behavioural assumpUons) the changes in the
individuals' characteristics and describes the conditions which, for example.
determine whether an individual has to pay social security premiums or receives
social security benefits; in both cases equaUons determine how much has to
be paid or received. Each characterisuc of the individuals has to have the
possibility of being fixed - like sex, year of birth - or changed with time by means
of a behavioural model which ages it. The behavioural hypotheses can be
formulated in various ways: tables. regression equations. probability
distribuuons, decision trees, transition probabilities, institutional rules. and so
on. The required parameters generally have to be esUmated from data. These
data are often derived from the microdata base or are obtained externally. By
applying the behavioural assumptions we can determine how the situation of
each of the micro-units changes as a consequence of internal and external
factors which influence the system in quesuon. We must realize that the model
is "solved" by simulation. No analytical soluUon is obtained. So, the result is not
unique. Other initial values for the random generator (see the next secUon) will
give other solutions. The reliability of the results therefore depends on the
number of micro-units distinguished in the microsimulation system and the
number of (repeated) runs.

In the next section we will deal with the method and its advantages and
drawbacks in more detail. Section 2.3 shows a number of applications of the
method and section 2.4 describes the general structure of the NEDYMAS model.
2.2. Microsimulation: pros and cons.
The essence of microsimulation lies in the programme which focusses on multiactor. multi-level and mulU-process synthesis ICaldwell (1987}1. For this. a
bottom-up strategy is applied. The state representation of the components of
the system of interest forms the basis of each modelling strategy. As the name
suggests. the micro-level representauon of individuals in terms of social.
economic and demographic characterisucs, togetherwith other possible relevant
spatial and acuvity attributes, forms the basis of microsimulation [Clarke
(1986)1. The information with respect to individuals. for example. is stored in
the form of lists which are updated (list processing). An example of such a list
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is given in figure 2.2.

Figuur 2.2. A list of individuals and some of their attributes.
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Source: Clarke (1986: 249).

This storage method forms the key to the application of microsimulation. The
advantage of list processing as compared with storage via an occupancy matrix,
for example - the method which is used for macrosimulation, among other
applications - is that the storage space needed is relatively very small. even if
we only use a limited number of characteristics. The number of records to be
stored via list processing in microsimulation which uses a discrete event model
- increases
linearly with the number of micro-units, whereas storage via an
occupancy matrix in macrosimulauon - which uses a discrete time model -is
multiplicatively related to the number of states. l'his is the consequence of
working with decision unit probabilities instead of with transition probabilities
-
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Isee also Hayes (1989)1. For example, if a population is broken down by sex
(male and female), age (20 five-years groups) and say Ave household types, we

have 2*2 0*5= 200 states, which implies that we have to store 200 * 200
groups. In the case of microsimulation we only need 3 -n elements. n being the
number of simulated persons. In both cases we must also store the transiUon
probabilities. Considering only the demographic part. and using 100.000
individuals, our model NEDYMAS requires 9,900,000 bytes or about 10
megabytes. To get the same information by macrosimulation would need about
1.6 x 1024 states, and consequently a matrix of about 2.5 x 1048 cells Isee
Nelissen (1989)1. And besides. the macrosimulation approach cannot tell us who
is whose partner or child or deal with contineous variables, whereas this is no
problem in the microsimulation approach. When using more than a very limited
number of variables - and certainly in the case of continuous variables, like
income - the micro/macro storage ratio will be close to zero Isee e.g. Keilman
(1987)1. So, we can state that microsimulation is able to provide information
which cannot be obtained from such a macro approach.
Figure 2.3 The principle of microsimulation.
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So. how is microsimulation applied in practice? As we said above, a
microsimulation model comprises a microdata base of micro-units and a
micromodel. With the aid of the micromodel a representative continuation of
the sample Is obtained at the end of each period. This process is called ageing
of the population. as given schematically in figure 2.3.
To illustrate this, we will take the modelling of mortality. The decision whether
an individual will or will not undergo a potential transition is simulated with
the aid of the Monte Carlo method. In view of this. the condiuonal probability
of an individual undergoing that event has to be given. For example. for a 77year-old divorced woman the probability ofdying was 6.75 per centin 1968. We
then randomly draw a number from the uniform [0.11 distribution. If this
number is smaller than or equal to the probability of dying of 0.0675. the
woman is expected to die. If the number is larger than 0.0675, the woman will
remain alive. If she dies. we then invesugate whether she had children (who
have become orphans). So. decisions (or events) at the level of an individual can
have implications for other individuals. Microsimulation creates a synthetic
database which reflects the (developments in the) demographic and economic
structure of the population. A stylised example is given in flgure 2.4. Hendricks.
Holden and Johnson (1977) used this possibility to produce a simulated set of
family and earning histories from 1960 to 2000. using the DYNASIM model (see
secuon 2.3),in order to assist the staff at the Office of the Secretary of Health,
Educauon and Welfare.
Figure 2.4. An example of microsimulation.
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The simulated population can be considered as Lhe realization of a stochastic
process. as a random sample from the real population. The simulated and
observed population will differ randomly for two reasons. The first one is the
variance related to the specification of the initial sample population. The second
reason is the variance associated with the sampling approach for selecUng the
parUcular members ofthe populaUon whose characterisUcs have changed each
year of the simulation; this is called Monte Carlo variability [see Orcult, et al.
(1976: ch. 11)1.

We can distinguish a numberoftypes of microsimulation models Isee Social and
Cultural Planning Agency (1985: 46-47} and Merz (1988: 4-9)1. First of all we
can distinguish standard and empirical simulatlon models.
SLandard

simulations refer to stylized calculations (e.g. for speciflc types of households
or persons). Empirical simulations use empirical data. so that we can better
determine the number of persons to which some calculations refer and how
relevant changes will be. In the following, we limit ourselves to empirical models.
A flrst differentiation is based on the question of whether the time aspect in the
population is ignored ornot. This results in static and dynamic microsimulation
models. respectively. The static ones measure only first order effects: it is
assumed that the sample structure of the micro-units does not change.
Weighing factors adjust the microdata base to the population in the future.
These models are only suitable for short and medium term simulations. In
dynamic models. the sample characteristics are aged each period and microunits are allowed to change their behaviour as a consequence of changes in the
system. Children and immigrants can be added to the sample and household
situations are allowed to change by e.g. niarriage or divorce. So. the number of
micro-units in dynamic models generally changes in time, whereas the number
remains constant in the static models. Dynamic models are as originally
proposed by Orcutt and they explicitly model the demographic processes. This
does not imply that static models do not contain behavioural relationships; only
the demographic part is assumed not to change.
Within the dynamic type, two subtypes can be distinguished: longitudinal
models and cross-secUonal models, respectively. In the longitudinal approach
the complete life history of each separate micro-unit is simulated in one run,
without interaction with other micro-units. In the cross-sectional approach all
micro-units are aged for the first year. and then all these micro-units pass
through the second year of the simulation, and so on. In this way interacuon
between micro-units is conUnuously possible. The life history of one individual
is only known if all micro-units have passed through the whole simulation
period. The absence of interaction in the longitudinal approach is a very great
drawback. The disadvantage of the cross-secuonal models is that they require
more information, and using this information. are also more expensive in terms
of computer programme development. computer time. and so on. But, its
advantage is clear. we geta more realisUc approximauon of reality. A discussion
can also be found in Hayes (1989). Because of their costs, the number of
applications of dynamic cross-sectional models is rather limited. Extensive
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models - covering not only household dynamics, but also socio-economic
characteristics - are only available in the United States, West Germany. and now
also in the Netherlands (see also the next section). An overview of these three
types of microsimulation is given in figure 2.5.
The most important advantages of microsimulation are as follows Isee Social
and Cultural Planning Agency (1985: 48-49); Orcutt, Glazer. Harris and
Wertheimer (1980: 86); Arrow (1980: 258-260): Orcutt and Glazer (1980: 124125) and Hellwig (1988a: 30-32):
1) Microsimulation takes place at the level at which most decisions are made,
namely that of micro-units. The micro-unit is the natural starting-point for
analysis. AggregaUon is therefore unnecessary and connected problems can be
avoided. So. there is no need to translate behavioural relaUons at the micro-level
to the macro-level. This is especially important in the field of social sciences
because aggregation of theories to the macro-level has not been carried out
except under very restrictive assumptions. See. for example, Kirman (1989).1'his
also implies that no information is ever lost through aggregation. Different types
of institutional rules - e.g. in the field of taxes and social security - can also be
modelled.
2) Modern social scientists break problems down into manageable parts. This
leads to problems when trying to put the parts together again. In many cases.
the quantitative revolution in social sciences has resulted in a strengthening
of the imbalance ofanalysts over synthesis. Microsimulation can contribute to
the reverse [see Caldwell (1990)1.
3} l'here is hardly any loss of data. In principle, all micro-data can be used. As
a result. there is a great deal of available information, and there is full
representation and treatment of the heterogeneity in household and individual
characteristics. It is possible, for example, to generate the income distribution
in a particular year; this is virtually impossible with macro-models. In this
manner we can also gain insight into the question of how many and which
households are affected by specific measures of, for example. the social security
system, and how this influences further behaviour Isee. forexample, Bekkering,

et al. (1986), for such processes in the field of tax legislationl.
4) The most complicated interrelauonships can be described: in such cases
paramount importance is attached to the explicit treatment of dynamics in
simulating the system. For example. the determination of eligibility for a social
welfare beneflt or for a rent rebate is relatively easy with the aid of the
microsimulation model, which can also determine its effect on, for example, the
labour supply of various household members.
5) It is relatively easy to maintain consistency. which is a general methodological
problem in, for example, modelling household and family dynamics [see Galler
(1988)1.
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Figure 2.5. Static, dynamic and longitudinal microsimulation.
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6) AssumpUons and hypotheses with respect to the micro-units can be
introduced or changed at any time. 'rhe model is very flexible in view of its use
of modules: each process is generally implemented in a separate module. These
modules can be developed independentlyofothermodules. Ina microsimulation
model alternauve policies can be modelled and calculated very quickly.
7) The method is intuitively appealing because it uses existing units (e.g.

individuals).
It goes without saying that microsimulation also has a number of drawbacks
Isee Social and Cultural Planning Agency (1985: 49-51); Klevmarken (1980);
Hoschka (1986) and Hellwig (1988a: 32-34}1. However, it is preferable to speak
of (practical) problems than of disadvantages.
1) The behavioural hypotheses are often based on insufflcient knowledge (such
as the behavioural hypotheses which form the basis of demographic decisions).
As a consequence all microsimulation models have only a limited number of
behavioural responses, particularly in the fleld of household formation.
2) I.arge databases are needed. or have to be simulated. In the Netherlands.
such databases are limited. One of the available databases is the SocioEconomic Panel. but in view of the costs involved. it could not be used for our
purpose.
3) The construction and maintenance ofmicrosimulation models requires largescale investments in manpower, computer capacity and computer time. In view
of the high costs of microsimulation in comparison with other methods (case
studies, mental models, regression models, demographic and social accounts)
it is amazing that the method has been applied at all. It is esUmated that the
development of the German SPES/Sfb3 models (see the next secUon) required
100 to 150 man-years, DYNASIM about 55 man-years and the Darmstad model
about 15 man-years Isee Hellwig (1988c: 6) and Social and Cultural Planning
Agency (1990: 16)1.
4) In addition to variance related to the specification of the initial sample
population. Monte Carlo variability results from the sampling approach to
selecting the members of the model population whose characteristics change.
By repeating the runs, we can gain deeper insight into the magnitude of this
phenomenon Isee Orcutt, et at. ( 1976) and Nelissen (1989)1. Microsimulation
does not give a unique soluUon.
Looking at the drawbacks, we can simply state Lhat they are also particularly
applicable to other methods. which try to give the same type of output (lacking
behavioural hypotheses and the required database). Microsimulation is certainly
expensive in terms of computer capacity. manpower in construcUon. and so on.
This is. however. inherent to its nature: using large input to give very detailed
results. The Monte Carlo variability problem can be reduced by using larger
microdata bases or by repeating the runs. so that a distribution for the desired
result can be derived. But this is a relative problem in a certain sense: the
solution to the problems treated with microsimulation models cannot be solved
analytically. So, the choice is between having no solution or a solution subjected
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to Monte Carlo variability. Moreover, '... models that don't have to be solved can
be changed or added to freely and easily...' IBergmann (1990: 101)1.

Micro models are the most appropriate instruments for an analysis of the
problem under investigation. With the aid of micromodels, we can incorporate
Arst order effects (direct effects as a consequence of changes in e.g. instituUonal
relations) and second order effects (behavioural effects as a consequence of the
reallocation of activities by the micro-units). This method also yields ideal
information on the distribution of the effects. However, this type of model cannot
directlybe used to process so-called third order effects (as a consequence of the
spill-over to other markets and the cyclical consequences). l'his can be solved
in pracUce by constructing a (limited) meso- or macromodel around the
micromodel Isee, for example. Golladay and Haveman (1977}; Orcutt. et al.
(1976) and Hansen. et at. (1987)1. although problems with regard to the
simultaneity and consistency of the model remain. The model dynamics are
also often limited because the structure is recursive. This problem can be
alleviated by restricting the period of analysts to a week or a month instead of
a year [see. for example. Bennett and Bergmann (1986)1.
Common meso- and macromodels cannot be disaggregated to provide the
information needed, in particular the distribu Uon of the effects, especially if
knowledge of the other household members is needed. A comparison between
the microsimulation approach and other models used for policy analyses can
be found in Greenberger, Crenson and Crissey (1976: ch. 4).

All in all, we can conclude that a micro approach has to be preferred for our
purpose and given the requirements to solve the problem. microsimulation is
the appropriate way.
2.3. Some other applications of microsimulation.

As we stated, the first applicauon of dynamic microsimulation in a socioeconomic context dates from 1961 lorcutt, et at. (1961)1. This application.
however, was rather limited. A first real proof of the applicability was given by
Orcutt. Caldwell and Wertheimer (1976), almost twenty years after the
introduction of the concept. Data and hardware limitations were important
problems. A second large microsimulation project started in 1972 in West
Germany [see Krupp (1973)1: the SPES-proJect and its successor, the Sfb3project. In this case. the first important result was published in 1981 [Krupp.
et at. 1981}1. Both projects only refer to the household sector. This holds for
almost all microsimulatlon models. Exceptions are the MOSES-project in
Sweden le.g. Eliasson ( 1985)1, a static microsimulaUon model of the Hungarian
industrial and agricultural sector Isee Hungarian Department of IndUStIy (1987)1
and some applicaUons which cannot be called real microsimulation models
[Bennettand Berghman (1986) and the Mic-Mac project at Erasmus University
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Rotterdam, see e.g. Cohen and van Tongeren (1988)1. During the last fifteen
years more and more - often partial - microsimulauon models were developed.
Especially during the Carter Administration. microsimulation models were
applied to analyse the distributional and financial effects of changes in state
programmes in the United States Isee Heike (198la and b)1. An overview of
microsimulaUon models can be found in Geurts (1976), Orcutt. et cd. (1976).
Krupp and Wagner (1982), Fallows (1982), Smith (1986). Haveman (1987:
ch. 11), Merz (1988) and Hellwig ( 19893 and b). Here we will only providearough
sketch and limit ourselves to microsimulation models for the household sector.
In the 1960s and early 1970s a number of purely demographic-oriented

microsimulation models were developed. Hyrenius and others developed a
reproducUon model at the University of Gothenburg: Their model has a
demographic-physiological framework. The well-known POPSIM model was
constructed at the University of North Carolina Isee Horvitz. Giesbrecht. Shah
and Lachenbruch (1972) and Shah (1973)1 and was used for the evaluation of
family planning campaigns. At the University of Toronto. Howell and Lehotay
(1978) constructed a microsimulation model for exploring small human
populaUons, AMBUSH. Emphasis was on kinship ties and simular kinds of
connectivity within small communities. Other contributions are from Ridley and
Sheps (1966), who developed REPSIM to study the effects of demographic and
biological efTects on natality. from Barrett (1967), from Foster and Yost (1968).
focussing on populaUon and rural development, from Dyke and McCluer (1973)
and from Crafts and Ireland (1975). Most of these models had only academic
applications and seem to have disappeared IHellwig (1989a: 5)1.

Microsimulators which also contain socio-economic variables were implemented
in particular in the 1970s. The flrst microsimulator, SUSSEX IOrcutt. et al.
(1961)1, was primarily developed to prove that this kind of model was possible.
It was limited to population simulations. The model was a dynamic one, but
modelling was too rough for real applications.
The first applied (static) microsimulauon model was TAX. developed at the
Treasury Department Isee Pechman (1965)1 and applied from 1963. This model
led to a number of more complex models in the United States and Canada Isee
Okner (1966): Pechman. Okner and Munnell (1969) and Bossons (1967)1.
Microsimulation became the'... dominant quantitative technique for forecasUng
the impacts ofpolicy changes in the social welfare policy area...' [Fallows (1982:
2)1 from about 1969 in the United States. Its startwas given by the development
in 1969 of the RIM (Reforms in Income Maintenance) model. RIM was also a
static model. It was aimed especially at calculaUng the eligibility for public assistance programmes Isee Wilensky (1969) and McClung (1969)1. RIM was

1 See Hyrenius and Adolfsen (1964), Ilyrenius. Adolfsen atid Holmburg (1968). Hyrenius and
Holmberg (1970) and Holniberg (1968 and 1972).
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developed under great time pressure at the President's Commission on Income
Maintenance Program. The dissolution of this Commission led to the transfer
of many researchers in the field of microsimulation - among them Nelson
McClung, Gail Wilensky and Robert Harris - from the federal government to The
Urban InsUtute. This institute has played a major role in the further
development of microsimulaUon since then (1970}. At The Urban InsUtute, RIM which was too costly to run, very difilcult to modify and which contained
programming errors as a consequence of continual reprogramming - was
significantly revised. This resulted in a new staUc microsimulauon model, called
TRIM (TRansfer Income Model; see McClung. Moeller and Sigual (1971); Beebout
and Bonina (1973) and Sulvetta (1976)1. TRIM had to be more efficient and
flexible than RIM, which resulted in very complicated software. As a
consequence. modiflcations were difilcult to programme. and flexibility was lost.
Therefore. the system was redesigned later on. This resulted in TRIM2. see
Webb. Michel and Bergsman (1987). TRIM has been used in many projects and
is still in operation. Two key individuals in developing TRIM, Jodie Allen and
Harold Beebout, left The Urban Institute after some problems and went to
Mathematica Policy Research. There. they developed a second generaUon model
of TRIM, called MATH (MicroAnalysis of 1¥ansfers to Households: see Beebout
(1977)1. This model was still in use in the 1980s. See Beebout (1986) for the
evaluation of two of the Reagan Administration Social Program Changes:
reductions in federal income support to low-income families (the Omnibus
Budget Reconciliauon Act) and a proposal for a private individual alternative
to institutional reUrement schemes (IncenUves for Private Household ReUrement
Savings).
On the basis ofTRIM and MATH. Betson. Greenberg and Kasten (1980)
built the KGB-model within one month. The KGB-model has been used to
analyse various versions of the Program for Better Jobs and Income. and to
evaluate negative income tax. credit income tax and wage subsidy plans Isee
Betson. Kasten and Greenberg (1980 and 1982) and Betson and Bishop (1982)1.
A special model to explore the use of energy was developed from TRIM:
CHRD [Comprehensive Human Resources Data: see King (1980)1. STATS is also
based on TRIM. STATS [see Wertheimer, Barnes and Michael (1980: 9)1 was
especially used for the simulation of the use of welfare programmes. Other
models from the Urban Institute are UI (Unemployment Insurance) model to
analyse the unemployment insurance Isee Vroman ( 1980)1 and the NHI (NaUonal
Health Insurance) model Isee Devine and Wertheimer (1981)1.

Independently of the foregoing models, the OTA 10fflce of Tax Analysis; see
Wyscarver (1978) and Cilke and Wyscarver (1987)1 model was developed in order
to simulate personal income taxes. Thousands of proposals for tax changes have
been simulated with this model. A summary of behavioural simulation methods
in tax policy analysis can be found in Feldstein (1983).

All these models are static and do not have a link to the naUonal economy. To
tackle the last problem, Golladay and Haveman (1976) and Haveman, Hollen44

beck, Betson and Holmer (1980) added a consumption funcuon, an input-

output model for the producuon sector and a model for the income distribution
to a version based on the TAX model. But the static nature continues to give
problems.

The first applicable dynamic microsimulation model which was beyond only
demographic simulations - was developed between 1969 and 1976 at The Urban
Institute and is called DYNASIM [DYNAmic Simulation of Income Model; see
Orcutt. Caldwell and Werthelmer (1976) and Haveman and Lacker (1984) for
an extensive descrlpUonl. The flrst implementation. MASH Isee Sadowsky
(1977)1. was a very user-friendly interacUve programme. but too slow for
pracUcal applications. Therefore. two other systems were implemented: MASS
IMicro Analylic SimulaUon System; see Orcult and Glazer (1980)1 and
MICROSIM IMICROanalytic SImulation Model; see McKay (1978)1. Both models
are quite flexible, but user comfort is almost absent. They are still in use.
Applications of DYNASIM have been taking place in the fleld of the effect of
expected changes in work behaviour of women and of divorce patterns on the
distribution of earnings and transfer income, in the fleld of forecasting the
future costs and caseloads of public transfer programmes and in the fleld of the
distributional impact of reforms in retirement income policy [see Wertheimer
and Zedlewski (1978) and Schieber and Goerge (1981)1.
For computational reasons a combined cross-secUonal and longitudinal
microsimulator, DYNASIM2. has been developed Isee Wertheimer, Zedlewski.
Anderon and Moore (1986)1. DYNASIM2 consists of two connected models: the
Family and Earnings History model (FEH) and the Jobs and Beneflt History
model (JBH). DYNASIM2 has been used for very difTerent applications, such as
the creation ofalternative demographic and economic scenarios through 2030,
the simulaUon of public sector costs of teenage childbearing and - in
combination with the ICF Macroeconomic Demographic Model - the analysts of
issues concerning the elderly population.
Based on DYNASIM2, Caldwell (1990) designed a model specifically for
the PC: suitable microsimulator at Cornell University: CORSIM. Modelling is not
very differentiated or comprehensive. The Cornell model was originally a linked
micro-macro simulaUon model and developed to forecast the long term demand
for electricily in New York State Isee Caldwell. Greene. Mount and Saltzman
(1978 and 1979) and Considine (1981}.1
Another related model is called PRISM. which has been developed by the
private research firm ICF Inc. A descripUon can be found in Haveman and
Lacker (1984).
-

The RESIND (Regional. Employment. and Secloral INcome Distribution} model
was developed at the Institute for Research on Poverty. This model contains
consumption expenditure responses of individuals to income changes caused
by reforms in tax and transfer policy. RESIND also yields induced Industrial
impacts, occupational impacts and regional impacts of policy change.
Applications are found in Danziger and Haveman (1977). Golladay and Haveman
45

(1977) and Haveman, Hollenbeck. Betson and Holmer (1980).

A more limited (longitudinal) microsimulation model, but incorporating a
number of dynamic elements, was developed by Schulz in 1968 Isee Schulz. et
at. (1974)1. It was aimed at simulating some alternative pension systems.
However, no interactions were possible between individuals, even in the same
household.
As we remarked. a second large microsimulation development project started
in the early 1970s in West Germany. It was initiated by the Social Policy
Research Group Frankfurt - Mannheim (Sozialpolitisches Entscheidungs- und
Indikatorensystem - SPES} and later on adopted by the Special Collaborative
Program 3 [Sondedorschungsberetch 3 - Sfb3. see Galler and Wagner (1986: 229)
for an overview of the development of the Sfb3 micromodelsl. Both a dynamic
and a static model were initiated at the SPES. The static model Isee Klanberg
(1975)lwas developed to analyse proposals for tax reforms and changes in the
old age pension system. A variant of this model was used to study the
distributional implications of the contributions for the Sickness Act Isee
Hamacher (1978)1. At the $83, the model was developed further and used. for
example. for the simulation of medical services IBrennecke (1981)1.
The dynamic model was first developed by Hecheltjen (1974}. This model
did not contain links between household members. which limited its
possibilities. The household mobility was improved by Steger (1980); see also
Galler and Steger (1978). The socio-economic aspects were improved first at the
SPES and later at the Sfb3 [see Krupp. et al. (1981) and Galler and Wagner
(1981)1. In addition to the cross-secuonal model, a longitudinal model was
developed [see Helberger (1982) and Helberger and Wagner (1981)1 to study the
distributional aspects of the pension insurance and the financing of the
educational system. The dynamic version has only one major application Isee
Krupp. et al. (1981) and Muller and Steeger (1981)1. Recently, a PC-version of
the static microsimulation model (called MICSIM) is available Isee Merz and
Buxmann (1990)1.

To study the methodological aspects of micro modelling and microsimulation
software. DPMS (Darmstadt Pseudo-MlcroSimulator) was developed at
Darmstadt University, see e.g. Appendino (1986). Heike. Hellwig and Kaufmann
(1987) and Hellwig (1988a and 1989c). The model has not been used for

applicauons in West Germany. It has been transferred to the Hungarian Central
Statistical Office (HCSO) which uses the model as a basis for developlng the
HCSO model, a dynamic microsimulauon model for Hungary [see Zafir (1987}
and Cicsman and Papp (1987)1. The HCSO model will serve various purposes:
policy exploration and forecasting. substitution of surveys. correction and
merging of survey data. The same model concept will also be used to construct
a microsimulation model for the Australian household sector [see Hellwig
(1988b)1.
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At Leeds University a comprehensive microsimulauon model has been developed
to update the characteristics of households and individuals who reside in small
geographical areas. Its main purpose is to provide information for intercensal
years. The model. called UPDATE, has been used for many applicauons in the
pilot studyarea (the Leeds Metropolitan District). The methodology is described
in Clarke and Holm (1987) and an application can be found in Clarke. Duley
and Rees (1989).
Statistics Canada is also developing a dynamic cross-sectional microsimulation
model [Wolfson (1989b)1 which is based on a static one Isee StatisUcs Canada
(without date)1. A longitudinal demographic simulation model is sUll present Isee
Wolfson (1988 and 1989a) and Kennedy (1990)1.

Many partly microsimulation models also exist. We here mention:
- ln the fleld of policy analysis in the monetary and fiscal area: Bryan and
Carleton (1967} and Carleton and Bryan (1971).
- A combined static microsimulaUon approach with macro time series to study
the effect of inflation and unemployment on well-being: Mirer (1971).
- A combined macro-microsimulauon fertility model to analyse kinship relauons
in the Netherlands was developed by Bartlema (1987). The model has also been
used to simulate the effect of a mating system of serial monogamy on kinship
networks: Bartlema (1987 and 1988). Kinship relations in small communities
were analysed by microsimulation in the SOCSIM project Isee Hammel, et al.
(1976)1. whereas Galler (1990) analyses the future kinship relations in West
Germany. SOCSIM has also been used to calculate expected frequencies of kin
for the elderly in the United States Isee Hammel, Wachter and McDaniel (1981)
and Reeves (1987)1. A comprehensive model for kin counts is developed by the
Cambridge Group. The model is called CAMSIM [see Smith (1987)1. Krishnaji
and MukheEjee (1989) developed a microsimulation model to reconstruct and
to analyse household size variations in rural India.
- A partial microsimulationmodel has been developed by Antonissen (1990) to
calculate the income effects ofchanges in the Belgium child allowances system.
- Various labour market elements can be found in
Bergman (1973). A combined
micro-macroeconomic simulation model for the labour market is ARIE MIS
[Activith. Revenus du D-avail Et MIcro-Simulation: see Ballot (1982}1. Kapteyn
adopts a micro-macro strategy to model social security. He replaces parts ofan
existing Dutch macromodel by microsimulation blocks. In Ten Hacken, et al.
(1989) the aggregate labour supply equation is changed into a micromodel of
household labour supply.
- In developing theory in the field of firms and markets: Nelson and Winter
(1973).
- In the field of housing (cost}: the static Housing Cost Model (Wohiweldmode10
in West Germany, which was developed for the German Ministry ofHousing Isee
Cichon (1981); Herzfeld (1982) and Dick (1986)1. Smith (1977 and 1980) used
a microsimulation approach to study the effect of alternative mortgage
instruments. An early urban housing market model was developed by Little
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(1966) and later on at The Urban Institute [see DeLeeuw and Struyk (1975);
Ozanne and Vanski (1980) and Struyk and Turner (1983)1 to simulate among
other things the effects of federal policies to restore central-city housing. Other
applications are from Wegener (1981, 1982, 1983 and 1985), Behring and
Goldrian (1985), Kain and Apgar (1985). De Graaf (1986) and Clarke. Longley
and Williams (1988). Anoverview of the models in this fleld can be found in Kain
(1987), whereas Stahl (1985) goes into the conceptual framework of housing
market models. Clarke. Keys and Williams (1981) discuss the potentlal for the
application of microsimulation in urban and regional planning.
- The effect of demographic factors on household composition has been
InvesUgated by Wachter, Hammell and Laslett (1978) and Ruggles (1987). See
also Nakamura and Nakamura (1978) for Alberta (Canada). Egidi and
Tomassetti (1988) for Italy and Vano (1988) for Czechoslovakia for applications
in the field of household dynamics. These models are dynamic cross-sectional
models. which contain only demographic processes. The NEDYMAS model has
also been applied in this fleld Isee Nelissen (1989 and 1990a) and Nelissen and
Vossen (1989)1. See also Giesbrecht and Field (1969) and Clarke (1986). At
Blelefeld University the dynamic microsimulation model DAISI is developed to
analyse family formation processes Isee Kaufman. Quitman. Schulz. Simm and
Strohmeter (1984)1.
- PopulaUon
activity systems which treat the mutual interdependence between
household mobility and labour mobility can be found in Holm (1984), Holm and
Oberg (1984) and Holm, Makila and Oberg (1985). The model expliciUy treats
spaUal relations. However, no calibration has taken place until now. Activity
analysts has also been carried out by Wilson and Pownall (1976).
- Microsimulation of individual choice in transport systems: Bonsall(1979) and
Kreibich (1979).
- In the field of tax and social security reforms in the Netherlands (\la a static
model): Social and Cultural Planning Agency (1985). In almostallindustrialized
countries, static tax models are used at the tax ministries, see e.g. Lietmeyer
(1986) and Huther, Muller. Petersen and Schafer (1989) for West Germany.
Habib (1986) for Israel. and the applications with the MERGE model by Okner
(1972 and 1975), Pechman and Okner (1974), Break and Pechman (1975), Watts
and Peck (1975) and Pechman (1985). A rathergeneral tax-beneflt model, which
also uses estimates of behavioural change was developed by Sutherland (1989)
at the Suntory-Toyota International Centre for Economics and Related
Disciplines (STICERD) ofthe London School ofEconomics. At the STICERD also
a dynamic cohort model was developed Isee Harding (1990)1. Comparable models
in the United Kingdom are SPIT (Simulation Program for Indirect TaxaUon) and
SPAIN (Simulation Program to Analyse the effects of direct taxation on
INcentives to work); see Symons (1991). See also Ministry of Economic Affairs
(1987} forDenmark and Wahlstrom (1988) and Schwarz and Gustafsson (1991).
- In the field of the forecasting of population for small regions and large towns
SIMIKROS Isee Breu (1981)1 was developed in West Germany. Although the
simulation results were satisfactory, the model has hardlybeen applied because
of its high cost in comparison with simpler models.
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- To analyse the German Federal Training Assistance Act (BundesausbildungsfOrderungsgesetz} the static BAFPLAN model was developed at the Corporauon
for Mathematics and Compuung (GMD}. See Bungers (198la and b) and
Bungers and Quinke (1986). Later on. a dynamic version was developed, which
was also used to forecast numbers of pupils and students in West Germany in
the year 2000 Isee Helberger and Palamidis (1986)1 and in West Berlin [see
Palamidis (1989)1.
- Analysis of family allowances in West Germany is executed using the static
APF model. See Gyarfas and Quinke (1985). The distribuuve effects of reductions in child allowances in West Germany are analysed by Heldman (1985).
Some mutual interrelationships between child upbringing and old age pensions
claims are studied by Engel and Rolf (1985).
- To estimate the impact of birth control on poverty. Smith (1972) used a staUc
microsimulation model.
- In the fleld of the dynamics of wealth accumulation: see Smith, Franklin and
Orcutt (1977}. Smith and Orcutt (1980) and Orcutt and Smith (1979).
- To extend the current purchasing power pictures and to analyse various
labour market responses, the Dutch Central Planning Agency developed a
limited dynamic microsimulation model. called MICROPOLIS [see Bet(kering.
van SchaaiJk, Verkade and Waaijers (1989)1.
- In Hungary a project started to analyse invisible income [Elteto and Vita
(1986)1. The Sfb3 also intends to study shadow market acuvities in West
Germany Isee Wolff (1990)1.
- To evaluate the sectoral impacts of public spending programmes, Dresch and
Updegrove (1980) developed a model, IDIOM, that also contains interindustrial

relationships.
- To evaluate the impact of proposals in the field of health care. the Health Care
Sector Simulation model was developed by Yett and associates Isee Yett (1979)
and Yett, Drabek, Intrilligator and Kimbell (1980)1. Other application can be
found in Clarke and Spowage (1985) and Rivlin and Wiener (1988). Their model
is based on PRISM; see also Rivlin (1990). The German health service sector is
analysed by the BASYS model Isee Dennerlein and Schneider (1982) and
Vetterle (1985)1.
- To evaluate residential energie use. ORNL 10ak Ridge National Laboratory
Residential Energy Consumption model; see MeFadden (1982)1 and REEPS
1Electric Power Research Insulute Residentials End-Use Energy Planning System
model; see Cowing and McFadden (1984)l have been developed.

From this overview it is clear that most microsimulation models for the
household sector are developed for specific applications. Nation-wide models
are only present in limited numbers. And most of these are staUc ones. The only
dynamic models in use are DYNASIM (and its derivation PRISM), the S83
model, DPMS and NEDYMAS, whereas the HCSO model and the model at
Canadian StaUsUcs are still being developed. However. in these models too the
number of applied behavioural assumptions is limited. They are mainly used
in the determination of labour supply. income and consumption and much less
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sophisticated or even absent in the field of demographic transiuons and
educaUonal decisions (e.g. migrauon and unmarried cohabitaUon in most
models}. Long term income developments are difficult to model and therefore
most microsimulation models are actually short term models.

2.4. The general structure of NEDYMAS.
Our model NEDYMAS is a dynamic cross-sectional model. Demographic
processes are explicitly simulated. which implies that the size of the microdata
base changes during the simulation period. The sample passes through time
year by year. For each person in the micro database we investigated which
personal characteristics changed. and to what extent. each year. In secUon 2.1
we stated that the heart of microsimulauon modelling is formed by its state
representaUon of the components of Lhe system of interest. This is executed by
drawing up a list of attributes for each individual in the sample. The attributes
for each individual, used by NEDYMAS, are given in table 2.1.
The storage of this list ofattributes requires 512 bytes per individual. Each time
one of the attributes is changed, the attribute in question is overwritten. If one
wants to keep some data for furlher analysts, they have to be transferred to
tape.

Table 2.1. Attributes used in NEDYMAS.

001

002
003

004
005
006
007

008
009

010
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idenuncation no.
sex
marital status

year of birth
year of death
id. no.

mother

id. no. father

year of leaving
his parental home
degree of urbanization

level of

education

sequence number of individual generated
male. female

0 = unmarried and non-cohabiUng. 1 =

married, 2 - divorced and non-cohablung, 3 widowed and non-cohabiting, 4 = unmarried
and cohabiting, 5 = divorced and cohabiting.
6 = widowed and cohabiting

of birth of the individual
year in which the individual died

year

pointer to the mother
pointer to the father

year in which the individual left parental home
or both parents have died
0 = unknown. 1 = place of residence has less
than 50,000 inhabitants (in 1982). 2 = 50.000
up to 400.000 inhabitants, 3 = 400,000
inhabitants or more
see chapter 4. table 4.1.

Table 2.1. Attributes used in NEDYMAS (continued).

012
013

level of partner's
educaUon
end of educauon
part-time education

014

year of emigraUon

011

see chapter 4, table 4.1.
year in which the education process is left

boolean for being in part-time (true) or fullUme (false) education
year in which the individual emigrates
year in which the individual immigrates
boolean indicating whether a married or
cohabiUng man emigrates with (false) or
without (true) his partner

015

016

year of immigrauon
empartner

017

siblings

number of siblings

018

no. of children

number

of

children,

including

partner's

children born before the current marriage or
cohabitation and excluding children of whom
a former partner has been granted custody

019

020
021

022

no. of children at

former partner
year of cohabitauon
year of marriage
year of divorce

year of widowhood
025 id. no. partner
026 id. no. former partner
027 old people's home
023

028- id. nos. children
047

048- id. nos. children
067 at former partner(s)

number of children of whom a former partner
has been granted custody
year in which the cohabitation started
year in which the marriage was contracted
year in which both partners divorced or
dehabitated
year in which the partner died
pointer for the partner

pointer for the former partner
boolean that is true if one lives in an old
people's home, otherwise false
pointers to the children. with the exclusion of
children of whom a former partner has been

granted custody
pointers to the children of whom a former
partner has been granted custody (up to the
age of 22); the last two pointers are used as
pointers to the mother and father. respecuvely,
if the mother or father has died and could
claim beneflts from the ABP
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Table 2.1. Attributes used in NEDYMAS (continued).
068

economic activity

1 = employee. 2 = self-employed. 3 = retired. 4
= unemployed, but before not an employee or
civil servant, 5 = civil servant. 6 = unemployed

employee. 7 = unemployed civil servant. 8 =
conscript. 9 = disabled employee. 10 =
disabled civil servant, 1 1= disabled. not being
9 or 10. 12 = student. 13 = housewife or
houseman. 14 = unemployed. before disabled
employee, 15 = unemployed, before disabled
civil servant. 16 = unemployed, before
disabled, not being 14 or 15

069

percentile

the percenule of the income distribuuon to
which the individual belongs

070

labour force

the proportion of the current labour time: 0 =

participation

unemployed or not available for the labour
market; 1 = full-Ume; between 0 and 1 partUme
last year in which one became unemployed

073

year of unemployment
month of
unemployment
year of employment

074

month of employment

075

no. of

076
077

aow years
aow voluntary

078

abw

boolean, true if one receives an

079
080

rww

the current year
boolean, true if one can claim an RWW benefit
boolean, true ifone can claim an IOAW beneflt

081

082

aaw
prinkvv

083

prinkwv

071
072
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count children

ioaw

month

in

which one became unemployed

year in which one entered economic activity
working for the last time
month in which one entered economic activity
working for the last time
number of children counting for the child
allowance acts
number of years one is insured for the AOW
boolean, which is true if one is insured
voluntarily for the AOW (emigrants only)

1 = high basis, 2 =

low basis

ABW benefltin

(see secUon 5.5.)

income concept. on the basis of which the
premiums for the AOW, AWW, AKW, AWBZ
and AAW are determined
income concept, on the basis of which the
premiums for ZFW. ZW, WAO, WW and NWW
are calculated

Table 2.1. Attributes used in NEDYMAS (continued).

084

prinkwvl

085

benefit basis

income concept. on the basis of which the
premiums for ZFW are calculated. when one
is retired

the salary on the basis of which the WW,

WWV, NWW and WAO benefits are determined
086
087
088

taxable income

taxable income

wealth
wealth

personal wealth
household wealth in accordance with ABW

abw

definiuon

089
090

benefit

091

lai)our[61

092

labour[51

093

labour[41

child allowance

abw

the amount of child allowances one receives
the amount of ABW benefits one receives
the number of months one was employed this
year

the number of months one was employed last

year

094

labour[31

095

labour[21

096

the number of months one was employed two

years ago

the number of months one was employed three

years ago

the number of months one was employed four

years ago

lai)ourlll

the number of months one was employed flve

years ago
097

upcs

unemployment pay

for civil servants: 0 = no

rights,-1= claim for a short benefit, +1 claim for other type
098

upcsl

099 duraUon upcs
100 type upcs

boolean, which is true ifone can claim a upcs

in the current year
number of months one can claim
unemployment pay for civil servants
type of upcs one can claim: 1 = Rgkswachtgeldbesluit 1959, 2 = Uitkeringsregeling 1966.
3 = other
amount received from unemployment pay for
civil servants

101

upcs amount

102

midsum121

103

midsum[ll

income in the last

term of office abp

relevant to ABP beneflts
the term of office built up for the ABP pensions

income in the last but one year as civil
servant. relevant to ABP beneflts

104

year as civil servant,
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Table 2.1. Attributes used in NEDYMAS (continued).
105

term of office abp 1

106 old age abp
107 disability abp
108 widowhood abp
109
110
111

112

the after tax labour income per hour
wage plus benefits

net wage rate

gross income
net income

the after tax income in the current year

scholarship

114
115

non-wage income
payment aow
benefit aow
extra allowance aow

118

payment aww

119

beneflt

aww

boolean, which is true if one receives a
scholarship
the amount of non-wage income one receives

lhe amount one pays for the AOW
lhe amount one receives from the AOW
the amount one receives from the AOW as an

extra allowance, if one's partner is younger
than 65 years and has a limited income
the amount one pays for the AWW
the amount one receives from the AWW

120 payment akwl
121

pensions, relating to the change on October
1st. 1986
amount received from ABP old age pension
amount received from ABP disablement bene fit
amount received from ABP widowhood and
orphan benefit
the before tax labour incoine

wage

113

116
117

the term of office built up for the ABP

payment akw2

the amount one pays for child allowances (selfemployed only)
the amount

one's employer pays for child

122

payment akw3

123

benefit

124
125

year of disablement
percentage disabled

allowances (employees only)
the amount the state. as employer. implicitly
pays for child allowances (civil servants only)
the amountone receives from child allowances
year in which one became disabled
the percentage of being disabled

126
127

disabled

boolean, which is true if one

beneftt

aaw

128

benefit

aawl

akw

is

disabled

the amount one receives from the AAW
(lifetime)
the amount one receives from the AAW in the

current year
payment aaw 1

the amount one pays for the AAW (self-

130 payment aaw2

employed only)
the amount one's employer pays for the AAW
(employees only)

129

wao

131

benefit

132

payment wao
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1

the amount one receives from the WAO
the amount one pays for the WAO

Table 2.1. Attributes used in NEDYMAS (continued).
133

payment wa02

134
135

basis

136

payment dso

137
138
139

benefit

140
141

months
ww

142

benefit

143
144

payment wwl
payment ww2

145

wwv

146
147

benefit

year rww

148

month rww

wao

beneflt dso

zw

payment zwl
payment zw2

ww

ww

the amount one's employer pays for the WAO
(employees only)
the amount on which the WAO beneflt is based
the amount one receives as sickness benefits

from the state (civil servants only)
the amount the state. as employer. pays for
sickness insurance (civil servants only)
the amount one receives from the ZW
the amount one pays for the ZW
the amount one's employer pays for the ZW

(employees only)
number of months one received a WW benefit
boolean. which is true if one can claim a
(N)WW beneflt
the amount one receives from the (N}WW

the amount one pays for the (N}WW
the amount one's employer pays for the (N)WW

(employees only)
the number of months one receives a WWV
benefit

wwv

the amount one receives from the WWV
year in which one starts receiving a new RWW
benefit

149 year loaw

month in which one starts receiving a new
RW\V benefit
year in which one starts receiving a new IOAW
benent

150

month ioaw

month in which one
IOAW benefit

151

benefit ioaw

152

tw

the amount one receives from the IOAW
boolean. which is true if one can claim a TW

153

duration tw

starts receiving a new

benefit

the number of months in the current year. for

which one can claim a TW benefit
154

basis tw

the

income which serves as a starting-point

for

the 'IW claim
155

benefit tw

156 nww high

the amount one receives from the TW

boolean, which is true for individuals that can
claim a benefit, that exceeds 70 per cent of the
last salary. as a consequence of the temporary

provisions at the time of introduction of the

NWW
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Table 2.1. Attributes used in NEDYMAS (continued).
157

nww

the number of months one can claim an NWW
benefit

158

nww

159

zfw

continued

the number of months one can claim an NWW

Vervolguitkering benefit
160 payment zfwl

boolean. which is true if one is compulsorily

insured for the ZFW
the amount one pays for the ZFW

161

payment zfw2

the amount one's employer pays for the ZFW

162

payment awbzl

the amount one pays for the ABWZ (self-

163

payment awbz2

164
165

tax
tax group

employed only)
the amount one's employer pays for the AWBZ
(employees only}
the tax amount paid in the current year
the tax group one belongs to (see section 4.5}

166

tax transfer

the income free of tax. which is not earned by

(employees only)

167

social group

168

epsilon

169

aowt

170

lifeUme wages

the individual in question and which is added
to the partner's income free of tax
the social group one belongs to; thls group is
derived from the parents' level of education
(see secuon 4.2)
the draw out of the normal distribution to
generate income mobility (see section 4.4.4)
the aow amount received in the current year
the sum of wages. received during life

171

lifetime taxes

the sum of

taxes. paid during life

The next step. after the adaptalion of a micro-representauon, is the speciflcation
of an initial population. We prefer to use a real sample of individuals and
households along with thetrattributes. However. such a sample is not available.
A flrst useable sample can be derived from the 1947 Census data. see e.g. NCBS
(195lb. 1951£, 1952 and 1954). The construction of this iniUal population is
described in sections 3.12, 4.2 and 4.3.7. As a consequence. the first birth
generation which can be followed over time is the generation born in 1930.
Once the initial population has been determined. our analysis can be carried
outby updating the characterisucs of the individuals (and thus the households)
during the period under investigation. Here, the Monte Carlo sampling
procedure is applied. NEDYMAS has been organized modularly. So, we do not
have a massive programme. but rather a set of subprogrammes. which can be
used - partly or completely - at will. For example. the demographic modules can
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be used to generate the household structure.
'I'he modules which are used in the current version
sequence of treatment are given in table 2.2.

of NEDYMAS and the

This means that - like all microsimulation models NEDYMAS is a recursive
model. First. alldemographic transiuons are made in the model. Nexteducation
-

is considered. and thereafter changes in economic activity, with the resulting

labour income. Lastly, the income transfers and taxes are modelled. As a
consequence, changes in for example current year labour income do not affect
theeducauon process or the demographic block. There is one (partial) excepUon:
labour income in the currentyear partlyaffects the possible change in economic
activitf. This is graphically shown in figure 2.6.
Table 2.2. Programmemodulesequencing foreachindividualin NEDYMAS.

Order Programme module

Eligibility

A. Demographic module
2.

Incrementation
Immigration

3.

Family reunification

4.

EmigraUon
Return immigration

1.

5.

6.
7.
8.
9.
10.

Old people's home
Death

Each person

Adding persons who have not lived
before in the Netherlands to the datafile
Adding persons whose partner or
parents immigrated earlier to the
datafile
Each family and each person over 16
Each family and each person over 16
who had emigrated before
Each couple and each person over 60
Each person

First marriage selection
Remarriage selection

Each unmarried person over 14
Each previously married person

Divorce

Each married couple

2 The dedsion which refers to labour supply uses the expected labour liiconie for the current
year. The changes in economic growth (see section 4.4.3) are taken inlo account in this exception.
However. the changes in the working pol)ulation 1,1 proportioi, to the total poulation are not
considered.

57

Table 2.2. Programme module sequencing for each individual in NEDYMAS
(continued).
Order Programme module

Eligibility
Each couple living together without
being married

11.

Dehabltauon3

12.

Cohabitation selecUon

Each

person

over

14

who

is

not living

with someone. married or unmarried
13.

Fertility

Women aged 15-49

14.

Splitting-off of children

Persons younger than 40 years of age

years old

B. Labour and income module (first parO
15.

Education

16.

Scholarship

17.

19.

Income percentile
Transitions from school
Transitions from

20.

TransiUons from

Each conscript

21.

military service
Transiuons from being
employed

Each employed person

22.

Transitions from being

Each unemployed person

23.

TransiUons from the

Each person over 5
Each person in vocational colleges or at

university
18.

Each employed person
Each person

who

leaves school

Each disabled person

disablement

unemployed
Each houseman

/ housewife

state houseman /
housewife
24.

ReUrement

25.

Labour income

Each person aged 65

Each person employed for part of the
year

C.

Social security module

26.

Privale pension premiums

27.

Pension premiums for

Each employee
Each civil servant

civil servants
28.

Deduction

civil

servants

Each

civil

servant

3 In this book we use the lerni "cohabilauoti only for people livliig together without being
married. If they decide to dissolve their cotisetisual unioti. we slleak of "dehabilatioli".
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Table 2.2. Programme module sequencing for each individual in NEDYMAS
(continued).

Order Programme module
29.

AOW benefits

30.

AWW benefits

31.

Widow, widower and
orphan pensions under the
ABP
Family allowances

32.
33.

AAW benefits

34.

ZW/DSO

35.

WAO benefits

36.

Disablement pensions
under the ABP
Old age pensions under

37.

benefits

39.

the ABP
Unemployment benefits
for civil servants
WW/NWW benefits

40.

WWV benefits

41.

'IW benefits

42.

IOAW benefits

43.

ABW benefits

44.

ZFW premiums

38.

Eligibility

Each person over 64. with the exception
of most married women up to 1987 (see
section 5.2)
Widows and widowers and their
children a)
Each person, whose partneror fatheror
mother has been insured under the ABP
a)
Each family with children a)
Each disabled person a)
Each employee and civil servant
Each disabled former employee
Each disabled former civil servant
Each person who has ever been insured

under the ABP
Each person who was a civil servant
before becoming unemployed a)
Each person who was an employee
before becoming unemployed a)
Each person who was an employee
before becoming unemployed and who
can not (no longer) claim a WW benefit
a)

45.

ZW premiums

46.

WAO premiums
WW/NWW premiums

47.

48.
49.

50.

AOW premiums
AWW premiums
Family allowances premiums

Each person who receives an NWW. a
WAO, an AAW or a ZW benefit a)
Older and partly disabled unemployed
employees a)
Each family a)
Each employee and some groups of
benefit receivers
Each employee
Each employee
Each employee

Each person aged 15 lo 65
Each

person

aged

15

to 65

Each person aged 15 to 65 (up to July
1st, 1988)

59

Table 2.2. Programme module sequencing for each individual in NEDYMAS
(continued).
Order Programme module
51.
52.

Eligibility

AAW premiums
AWBZ premiums

Each person aged 15 to 65
Each person aged 15 to 65

B. Labour and income module (second part)
53.

a)

Taxes

Each person

under certain conditions

Figure 2.6. The recursive structure of NEDYMAS.
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I
X-*
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I
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'
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X
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Another problem in programming the model is the simultaneity ofthe processes.
Generally, the periodicity of the data is one year, whereas the periodicity of the
processes in the real world is much less. The processes can take place at every
time within the year. also within one block, e.g. the demographic module.
Therefore, more processes can take place simultaneously within one year. This
simultaneity influences the calculation of the transition probablliUes, when
opting for a sequential ordering of events. In NEDYMAS the problem is solved
by using the appropriate occurrence-exposure rates. so that the sequence in
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which the processes are simulated has been taken into account. In this way,
a random determination of the sequence in which the processes and the
individuals to be simulated are executed - as proposed by Hellwig (1988c: 11- 12)
- is not necessary.

Table 2.3. The six/nine pass system of NEDYMAS.
Slart

Initializations - new immigrants

-

calculating various

demographic transiuon rates
PASS

1

Family reuniflcauon new immigrants - new emigration return emigrauon

Break

-

return immigration

Adding any remaining immigrants (married women and

children}
PASS 2

Break

Old people's home - mortality
dehabitaUon - cohabitation
Matching

persons

for

-

marriage

marriage
and

-

divorce -

cohabitation -

calculating birth rates and leaving parental home rates calculating inflow, outflow and throughflow probabilities for
the education submodule
PASS 3

Break

Fertility - splitung-off of children - entering school repeating, removing and outflow from school
Initializations for the

labour market and income formation

module
PASS 4

Income percenlile - scholarship - transitions between the
various socio-economic positions - determination term of
office

Break

Comparison between numbers of simulated employed and
unemployed persons and the observed (or forecasted)

numbers. respectively and possible adaptaUons

PASS 5

Labour income - private pension premiums - pension
premiums for civil servants deduction civil servants determinaUon of labour Ill up to and including labour 161
-

(see table 2.2)
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Table 2.3. The six/nine pass system of NEDYMAS (continued).
Break
PASS 6/5

Break

Determination of level of benefits (only from 1991 on) and
the new division in percentiles
Benefits AOW, AWW, ABP pensions, child allowances. AAW.
ZW. WAO, WW. WWV and NWW

(necessary because the following beneflts can only be
calculated ifall household members have gone through pass
6/5)

PASS 7/6

Break

Benefits'IW, IOAW and ABW

Determination of premium percentages of the employee
insurances (from 1991 on)

PASS 8/6

Break
PASS 9/6

Premiums for the employee insurances (froni 1991 on) and
determination of the transfer of tax allowances between
partners (from 1990 on)
Determination of premium percentages of the general
insurances

Premiums for the general insurances and determination of
taxes

Carrying outan analysis with the aid ofNEDYMAS asks for some simple control
modules. 'rhe specification of a simulation requires the wriUng of a number of
these control modules (to determine the simulation process and the desired
output}. compiling them (translauon of the programme into machine code) and
linking them with the other modules needed. Unlike macroeconomic models.
no comfortable computer software for microsimulation exist. The existing models
are implemented in an ad hoc manner. This is understandable. since
microsimulation programming requires more efforts than the management of
the structure of time series data. We also opted for an ad hoc approach. The
computer programme gas been written in FORTRAN and its source code
amounts to about 40.000 lines.
Analyses with NEDYMAS can only be run under batch, not interactively.
However. testing and debugging the programme can be executed in an
interacuve way. The disadvantage of this method of organizauon is that the
programme is not really user-friendly. An experienced programmer. who knows
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the programme. is needed to carry out modifications. The advantage. on the
other hand, is that programme development is rather simple. Moreover,
flexibility is greater, and the user can write his own routines.
NEDYMAS needs a six pass4 per year system until 1990. a seven pass per year
system in 1990 and a nine pass per year system from 1991. This large number
of passes is needed because various probabillues can only be computed after
the execution ofcertaln modules (this holds for example for leaving the parental
home). or because some checks and - if required - some corrections have been
made (like the number of immigrants) and so on. The way in which the model
runs through the various modules is shown in table 2.3.

The external data required - e.g. for the calculation of transiUon probabiliues are stored sequentially. whereas the list of attributes of the sample population
members is stored using random access capability. This random access
capability makes It very easy to execute intemcitions. If the receipt of a beneflt
depends on the characteristics of other household members. it is almost
impossible to determine the eligibility for a beneflt when applying sequential
storage5. Its price. however. is that the process is relatively expensive in inputoutput operation in comparison with sequential storage, and that disks have
to be used instead of tapes. which is also more expensive. To save computer
time. the input-output operaUons for the list ofattributes is written in machine
code.

4 A pass is defined as a sequence of Isub)niodules through whlch each Iiidividual goes. before
the next individual is treated.
5 For that reason benefit eligibility can only be treated in the first operaUng version of DYNASIM
- DYNASIM/MASH - which uses a ratidoni-access method in the right way and is less sophisUcated
in the second version DYNASIM/MASS which uses a sequential nielhod Isee Devine and
Werthetmer (1981: 55)1
-

-
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Chapter 3

The demographic module.1

3.1. Introduction.
The demographic module contains the following submodules: immigration,
emigration, mortality, marriage. cohabitauon, divorce, dehabitation, flows into
and out of old people's homes. splitting off of children and fertility. The way in
which the demographic module is passed through is indicated in figure 3.1.
Each year starts with the determination of the number of "new"
immigrants. By new immigrants, we mean people who have never before lived
in the Netherlands. New immigrants lead to an increase in the number of
personal records. Next, the individuals in our database who are still alive
successively go through the following processes: family reuniflcation of
immigrants, emigration and return immigration. Then, a check on immigration
takes place to ensure that all new immigrants have been dealt with.
Thereafter the people of our database are subjected to the possibility of
moving into or out of an old people's home, of death, of being a candidate for
marriage, of divorce. of dehabitation and of being a candidate for cohabitation.
When all persons are dealt with. the matching of persons takes place to
complete the simulation of marriage and cohabitation.
'Ille last steps in each year are the simulation of splitung off of children

and fertility.

1 For a performance test of the demographic module, see Nelissen 119912).
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Figure 3.1. The demographic module.
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During the passage through the demographic module. different occurrenceexposure rates are calculated. First. the family reunion rates and return
immigrauon rates are determined. After the addiUon of new immigrants the
return emigration rates and the first-emigration rates are calculated. After the
check on immigration. the rates for the flows into and out of the old people's
homes. the death rates, marriage rates. divorce rates, dehabitauon rates and
cohabitaUon rates are calculated. The rates for leaving the parental home and
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fertility are determined after the matching of persons in consensual unions has
taken place. In calculating these rates. we used. among other, data as generated
by the simulation model, NCBS-data on the population by age, sex and marital
status for the years 1947- 19852 and the same forecast data from the NCBS
1984-forecast Ialso available from tables from NCBS. see also NCBS (1985a)1.
From 2035, the rates are held constant at the 2034-level.
The size of a number of simulated subpopulations is determined to calculate
some of the above mentioned rates. This concerns the number ofnew male and
female immigrants and emigrants by year of immigraUon and emigration,
respectively; the female population. aged 15 up to 50 years. by parity. marital
status and cohabiting or not the number of dehabitations plus the number of
cohabitations that ended through the death of one of the partners plus the
number of cohabiting men emigrating without their family; the number of
married men living abroad without their family: the number of immigrated
married men living in the Netherlands without their family and the number of
male and female persons, aged 15 up to 40, still living with their parents.

All demographic events are assumed to take place on 1 July each year. Divorce
and dehabitation do not occur in the year of marriage or cohabitation. And after
a divorce or dehabitation, the possibility of remarrying or recohabiting does not
exist until the next year. If a person dies, (s)he is, in spite of this. subjected to
the other possible demographic events. However. the probability that these
events will occur is halved. In the case of emigration, the person's record is
maintained. In the year of emigration other possible demographic events also
occur with a 50 per cent chance. In the following years, no demographic
changes are allowed until (s)he decides to return to the Netherlands, with the
excepuon of mortality. This means that. in spite of the recursive nature of the
model. competing risks are dealt with to a large extent. Only the occurrence of
marriage, cohabitation, dehabitation and divorce in the same yearare excluded.
The resulting error, however. is very small.
Technically, the problem could be solved by introducing the possibility
of remarrlage or recohabitation in the year of divorce or dehabitation. Its
disadvantage is thate.g. the remarriage rates are not specified byduration since
divorce. Were we only to use an age specific rate then the remarriage probability
would be strongly overestimated. The same holds for a divorce in the year of
marriage. Therefore. the chosen option seems to be the opumal one in view of
the absence of the required rates by duration.

In sections 3.2 up to and including 3.11 we will describe these elements of the
demographic module. The last section in this chapter. section 3.12, describes
the construction of a representative initial population.

2 Thesedatawere provided in the form of tablesby the Netherlands Central Bureau ofStatistics
(NCBS). See also NCBS (1953b and 1970).
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3.2. Immigration.

Immigration is simulated in four steps. 7'he first step is the determination of the
number ofnew immigrants and the number ofreturn immigrants. l'he startingpoint is the total number of immigrants. For 1947 we know the total number
of male and female Immigrants: Using the 1949-distribution of immigrants by
age group and the distinction between married and unmarried persons and
using the distribution by sex. age and marital status in 1960. these flgures are
transformed into age, sex and marital status specific numbers. For 1948, we
know the numberof immigrants by sex, by six age groups and by the distinction
between being married and being unmarried Isee NCBS (1950)1. These are
transformed into sex. age and marital status specific numbers in the same way
as those for 1947. For the years 1949 up to and including 1959 we know the
total number of male and female immigrants for the age groups 0-14. 15-19.
20-24,25-29.30-34,35-39,40-49,50-64,65 and older, all- with the excepUon
of the flrst age group - for married and unmarried people Isee NCBS (2)1. These
numbers are transformed to age, sex and marital status specific numbers, using
the distribution of immigrants by marital status and sex for the distinguished
age groups in 1960 and the localization coefficients within these groups in the
sarne year.
For the period 1960-1985 we obtained age. sex and marital status specific

number of immigrants from the NCBS4. and from 1986 to 2010 we use the

NCBS 1984-forecast. After 2010 the number of immigrants has been set equal
to zero, in accordance with the aforementioned NCBS 1984-forecast.
'I'he number of return immigrants has been calculated on the basis ofthe
return immigration rates by number ofyears passed since the year ofemigration
and the number of emigrants in those years who are still living alive abroad.
We used the return immigration rates for the years 1950 (covering the period
1947-1952). 1955 (1953-1957). 1960 (1958-1962). 1965 (1963-1972). 1975
(1973- 1977) and 1980 (covering the period from 1978); these rates can be
derived from NCBS (1953a. 1958a, 1962, 1968b. 1977a and 1982b). In this, we
limited ourselves to people who emigrated between the current year and six
years earlier. However. we do not know the people who emigrated before 1947,
in the sense that we do not know their personal attributes. They are not in our
sample. because our intual population only contains people who were living in
the Netherlands on 31 May 1947. For that reason. in 1947 we first determined
only the number of return immigrants. who had emigrated from the
Netherlands. in the same year between 1 June and 31 December. Later a
proportion (based on the return immigration rates) of the new immigrants were
called return immigrants and supposed to have emigrated between 1 January
1942 and 31 May 1947. In 1948 this procedure was applled for the
determination of return immigrants who had emigrated between 1 January 1943
and 31 May 1947 and so on. This procedure is necessary to know the real

3
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Source: tables NCBS.

number of new Immigrants. because return emigration only holds for new

immigrants and does not apply to re-immigrated persons.
SubtracUng the resulUng number of return immigrants from the total
number of immigrants. we get the number of new immigrants (by age. sex and
marital status).

The second step is the addition of new immigrants to our sample. For that
purpose the number of new immigrants is muluplied by the proportion of the
sample population in the real population (the sampling ratio), in which rounding
occurs by lot u sing th e u niform 10,11 di s tribu tion . Thi s resulting number of new
immigrants is added to our sample. In this process. we distinguish six
subgroups:
a. Married women with or without children, who immigrate without a partner.
We assume that these are cases of family reuniflcation. The proportion of these
women in the total number of immigrating married women is calculated using
the probability that family reuniflcation takes place with immigrated married
men. living in the Netherlands without their family. These probabilities are

derived [see NCBS (1953a, 19588,1962, 1968b, 1974, 1977a and 1982b)1 by
asstiming that married females, immigrating without their husbands are cases
of family reuniflcation. For the future, we assume that the proportion of married
women involved in family reunification as a proportion of the total number of
married women will equal the proporUon in 1980 [being about 65 per cent, see
NCBS (1982b)1. The numberofwomen in this subgroup is related tothe number
of immigrated married men living in the Netherlands without a partner (see e.).
'This gives us the probability of family reunification. Using a Monte Carlo
process, we determined foreach married man, withoutapartnerwhether ornot
family reuniflcation takes place. If this occurs, one female person is added to
the sample. 'rhe number of persons in the database is raised by one and she
gets this number as her personal identification number. The sex of this person
is of course female, the marital status married. l'he pointer to her husband
equals the identiflcation number of the man in question and conversely. the
pointer of the man for his wife is set equal to the identification number of the
female in question. Her year of immigration is the current year. The age of the
wife is set equal to the male's one minus three, unless such a woman is not
available in the set of immigrating married women. In the latter case the age
difference between man and woman is minimallzed. The age at which she is
assumed to have left her parental home is put at the year in which she became
eighteen years old. Ifshe isyounger than eighteen. she leaves the parental home
in the current year. It is also assumed that she marries in the year in which she
left the parental home. The number of new immigrating married women of this
age is decreased by one. If family reunification did take place. the number of
minor children involved in the reunion is simulated. For that purpose we use
the distribution of immigraung family heads by number of minor children. We
assume that immigrating women aged 64 years and older do not have minor
children in their households. The number of minor children is determined by
a Monte Carlo process. The age of the children is dependent on the age of the
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woman and on the number of children by age in our population of new
immigrants, if available. If a child is added to the immigrating female. the
number of persons in the database grows by one and this number becomes the
child's personal identiflcation number. The sex of each child is assigned by lot.
his or her marital status is unmarried, not cohablung. The child gets a pointer
for his father and mother, and vice versa Also, the number of siblings is added
to the child's attributes. The number of children of the father and mother is
increased by one and the number of siblings of the other children is also
increased by one. Everytime a child is allocated to a woman. the number of
children of that age and sex in the population of new immigrants is diminished
by one. If no more children are available, no children are attached in the case
of family reunification.
b. Unmarried people older than seventeen years. We assume that these persons
immlgrate as single persons, without children. The number of this kind of persons in the population of new immigrants is added toour sample. These persons
get their personal attributes in the same way as the immigrating married
women.
c. The same applies for the group of widowed and divorced men.
d. Widowed and divorced women: these groups are also added to our sample.
In this case. children may be presenL The presence of children is determined
in the same way as under a.. on the understanding that now the number of
children is determined byarandom draw from the distribution offemale-headed
immigrating households by number of children.
e. Married men who immigrate without their family and consequently leave
behind their wives and children, if present. in the country of origin. The
probability that a married man will immigrate without his family is derived from
NCIlS (2). A Monte Carlo process determines whether this will happen. If this
is the case. the man is added to the sample. otherwise we have to do with a
person of category f.
f. Married men, immigrating with their family. The probability that this will
occur has been determined above. A wife is attached to him, analogously to
women in category a., if present. Children are attached in a similar manner.

When this has happened all unmarried men and women older than seventeen
years. all widowed and divorced persons, and all married men out of our
population of new immigrants are added to our sample. However. we are not
sure that this also holds for married women and for minor children. Now. the
third step, if necessary. contains the addition of the remaining married women
and mlnor children to the sample.
When the population of newly immigrated married women does not equal
zero. then flrst the remaining women are added to the sample and a husband
is drawn from the set of married men living in the Netherlands without a
partner. Both wife and husband get a pointer to their partner.
Analogously, if minor children are present in our set of new immigrants,
a father and / ormother are drawn for each child outofthe immigrated married
people in the current year and the child is added to his father and / or mother.
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Pointers are added and so on.

Now all new immigrants are inserted in our sample. The fourth and last step
is the simulation of return immigration. Earlier, we flxed the number of return
immigrants by year of emigration up to and including six years ago. Dividing
these numbers by our sampling ratio and the number of emigrants (who have
not yet re-immigrated or died) in the last seven years in our sample, gives us
the probability of return migration. These probabilities are used to determine
whether a person who emlgrated during the last six years or the current year
will return to the Netherlands. In this. we assume that married women
immigrate with their husbands and that minor children immigrate with their
mothers. or in case of divorce or widowhood. with their fathers. Adult children
are assumed to decide independently whether they will immigrate or noL If
parents decide to immigrate, whereas their chlldren (older than seventeen and
11*ing with their parents) do not, the consequence is that these children will
decide to leave their parental home and form a one-person household.
Analogously, if these children decide to immigrate, whereas their parents stay
in the Netherlands, they will also decide to leave the parental home. Their
personal attributes are then adjusted.
3.3. Emigration.

Emigration is largely simulated analogously to immigration. However. no
persons are added to our sample population. Now also, the first step is the
determination of return emigrants and "new" emigrants. 7'he starting-point is
the total number ofemigrants. For 1947 we know the total number ofmale and
female emigrants. Using the 1949-distribution of emigrants by age group and
the distinction between married and unmarried persons. and using the
distribution by sex, age and marital status in 1960. these figures are
transformed into age, sex and marital status speciflc numbers. For 1948, we
know the number of emigrants by sex. by six age groups and whether they are
married or unmarried. These are transformed into sex, age and marital status
speciflc numbers in the same way as those for 1947. For the years 1949 up to
and including 1959 we know the total number of male and female emigrants
for the age groups 0-14,15-19,20-24,25-29, 30-34,35-39,40-49, 50-64.65

and older, all - with the exception of the flrst age group - for married and
unmarried people Isee NCBS (2)1. These numbers are transformed into age. sex
and marital status speciflc numbers, using the distribution of emigrants by
marital status and sex for the distinguished age groups in 1960 and the
localization coefficients within these groups in the same year. For the period
1960-1985 we have age, sex and marital status specific numbers of emigrants
and from 1986 to 2010 we use the NCBS 1984-forecast. After 2010 the number
of emigrants has been set equal to zero. in accordance with the NCBS 1984forecast.
The number of return emigrants is calculated on the basis of the return
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emigmtion rates by number of years passed since the year of immigration and
the number of immigrants in those years. still living in the Netherlands. We
used the return emigration rates for the years 1955 (covering the period 19471957), 1960 (1958-1962), 1965(1963-1967) and 1970 (covering the period from
1968 on); see NCBS (1958a, 1962, 1968b, and 1974). We limited ourselves to
people who had immigrated between the current year and five years earlier.
However, we do not know the people who immigrated before 31 May 1947, in
the sense that we do not know their personal attributes. They are in our sample.
but our initial population does not contain information on this subject For that
reason, we determine - for 1947 (between 1 June and 31 December) - only the
number of return emigrants, who had immigrated in the same year. Then, a
proporUon (based on the return emigration rates) of the new emigrants were
called return emigrants. who are assumed to have immigrated between 1
January 1943 and 31 May 1947. In 1948 this procedure was applied for the
determination ofreturn emigrants whohadimmigrated between 1 January 1944
and 31 May 1947, and so on.'I'his procedure must be applied to determine the
true number of new emigrants, while return immigration only holds for new
emigrants and does not apply to re-emigrated persons.

Subtracting the resulting number of return emigrants from the total number
of emigrants, we get the number of new emigrants (by age, sex and marital
status). On the basis of the populations at risk. the probability of return
ernigration and the new emigration rates are determined. Again it is assumed
that the probability is independent of age and household composition. Return
emigration takes place as a family. with the exception of children older than
seventeenyears. The latter decide for themselves whether they want to emigrate
or not. Given the limited data, it is also assumed that return emigration differs
from the emigration pattern of new emigrants only during the first five years of
their residence in the Netherlands.1'he new emigration probability is dependent
on age, sex and marital status. Cohabiting people are treated in the same way
as married people. The whole emigration process is regulated by Monte Carlo
decisions.
The process for new emigraung persons can be divided into four subprocesses:
a. Married and cohabiting men, who emigrate on their own, Le. without their
family. The probability is derived from NCBS (1953a, 1958a, 1962, 1968b. 1974,
1977a and 1982b). For the years 1981 and later. we assume that this
probability does not change. If it is decided (using a Monte Carlo process) that
a married man emigrates without his family, a boolean variable assigned to the
wife (called "empartner"), which stands for the quesUon ofwhether her partner
has emigrated alone, is put true. The variable year of emigration is put equal
to the current year.
b. Married and cohabiung men, who emigrate with their family. Again, it is
assumed that children older than seventeen years decide whether or not they
want to emlgrate, independentof their parents' choice. If a child, still living with
his or her parent(s), decides not to emigrate. the consequence is that the child
72

decides to live alone. So the year of leaving the parental home becomes the
current year.
c. Not cohabiting men and women older than seventeen years. Minor children,
if present, emigrate together with their father or mother.
d. Cohabiting women, whose husbands have already emigrated in the past (the
variable empartner is true, see under a.) and who emigrate for reasons of family
reunification [see NCBS (1953a, 1958a. 1962. 1968b. 1974. 1977aand 1982b)1.
If minor children are present. these will accompany their mother.

If a person has emigrated (and (s)he had not immigrated before) (s)he is only
subjected to return immigration and mortality. All other (demographic)
transitions are ignored.

3.4. Old people's homes.
From the NCBS we know the probability of staying in an old people's home for
the years 1950 and 1965 for the age groups younger than 65.65-69.70-74.7579.80-84 and 85 years and older for both males and females. From 1965 we
have yearly data on the number of people staying in an old people's home. the
number of people who died in an old people's home, the number of discharges
and the number of admissions for the same age groups with the exception of
the oldest one. which has been split up into the age groups 85-89 and older
than 89 years. Using these data, occurrence exposure rates were calculated for
entering and leaving old people's homes for the years 1965. 1970, 1977 and
1984 Isee NCBS (195la, 1968a, 1973, 198Ob and 1987a)1. Between these years
the rates were interpolated. From 1984 the rates were held constant, Just as the
departure rate before 1965 is held constant at the 1965-level. Between 1950
and 1965 we interpolated between the probability of remaining in an old
people's home in 1950 and the entrance rate in 1965. For the years 1949 and
earlier. the figures for the year 1950 were used. In all these rates and
probabilities, a disUnctlon was made between married and unmarried males and
females.

Each year, a Monte Carlo process decides whether a married woman or a
unmarried person enters an old people's home or not. if the person in quesUon
is 60 years or older and still living outside such a home. If the person decides
to enter an old people's home. the person's attribute "living in an old people's
home" becomes true Instead of false. If this person is a married woman, her
partner - if he has not emigrated alone - also enters the old people's home and
his attribute "living in an old people's home" also becomes true. Analogously,
it is determined whether people living in an old people's home will leave this
home. If this occurs their attribute "living in an old people's home" becomes
false.

73

3.5. Mortality.

Mortality is simulated by subjecting the individuals in the sample to age. sex
and marital status specific death occurrence-exposure rates. These rates are
derived from NCBS data and forecasts. The number ofdeceased people by age.
sex and marital status for the period 1947-1985 are known from NCBS. The
numbers for the period 1986-2035 are derived from the NCBS 1984-forecasL
The death rates were calculated using the population at risk. In this process.
we distinguish between persons remaining in an old people's home and persons
living on their own. The death rates for people living in an old people's home and
not living there respectively by age as a proportion of the death rate for the
whole populauon by age, are derived from NCBS (1968a, 1973. 198Ob and
1987a) and the death rates as calculated before.
Each year, a Monte Carlo process decides foreach person whether (s)he will die.
If this occurs. the individual's year of death is put equal to the current year. If
the person in question is married. his or her partner becomes widowed and the
year of widowhood is put equal to the current year. I f the individual cohabits,
the partner's marital status changes back into the status (s}he had before the
start of the cohabitation with the deceased person. Also in this case, the
attribute'year of widowhood" is put equal to the current year. I f a married man.
who has emlgrated without his family has died, then the attribute "empartner"
is set to false.
If the deceased person has children, then the pointer to the father or
mother (depending on who died) of these children becomes zero. whereas for
each child the last (last but one) child's pointer of the identification numbers
of children at the former partner is put equal to the pointer to the child's father
(mother). If the other parent had already died before. the child has become an
orphan.

3.6. Marriage.

From 1948 to 1985 we have the number of marrying persons by age, sex and
(former) marital status for each year. The same (forecasted) data are available
from the NCBS 1984-forecast for the period 1986-2035. For the year 1947 we
have the total number of marrying persons by sex and (former) marital status
for eight age groups. Using the localization coefficients in the year 1948, these
numbers are transformed to age, sex and (former) marital status specific
numbers. Marriage rates were calculated by dividing these numbers by the
appropriate populatton at risk.
For each person in our database who is older than 14 years and younger
than 85 years and not married. a Monte Carlo process decides each year
whether or not (s)he will marry. If the decision is to marry, the person is stored
in a file of potential marriage candidates. When all persons have passed through
the marriage submodule. the matching process takes place (see figure 3.1).
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Flrst. the number of marriages to be contracted is determined. It is put at half
the sum of the number of male and female candidates. in which a Monte Carlo
process decides in case of rounding off. The resulung number is indicated by
N. The next step in the matching process is contracting the marriages of
cohabiang persons. The female is the starting point In this. Therefore. we take
all women in our stock of candidates who live in a consensual union. They are
said to marry their partner (even if this partner is not included in our stock of
male candidates). These people get the marital status married and their year
of marriage becomes the current year. It is possible that the wife or husband
has died in the current year. In that case the marital status of the person still
alive becomes widowed. If both partners have died during the current year.
nothing has changed.

If all women in our stock of candidates who lived in a consensual union. have
married their partners, then all men and women in this stock who cohabit are
deleted. To get the intended total number ofN marriages, we determine whether
we have to draw extra candidates (not married, not cohabiting. aged 15 to 84
years old), or delete candidates from the stock. In both cases, the localization
coefficients for marriages are used as weights. In this way, we get an equal
number of men and women who have to be coupled to each other.
Using the distribution of man-lages by ages of both partners, the number of
marriages still to be contracted after the aforemenuoned marriage process of
cohabiting persons. and the RAS-method Isee Steger (1980: 147 and further)1,
we determined the number of marriages in our sample by age of the partners.
This matrix is called M. The distribution of marriages by partners' age is
available for the year 1960 and 1976 from unpublished data of the NCBS. We
used eight age groups: 19 years and younger, 20-21 years. 22-23 years. 24-25
years. 26-29 years. 30-34 years. 35-44 years and 45 years and older. For the
years 1960 and before we used the 1960-distribution, whereas for the years
1976 and later the 1976-distribution was the starting-point for the RASprocedure. Between 1960 and 1976 interpolations were used.
The matching process of the males and females. now left in our stock of
candidates. is carried out in two steps. Again. the woman is the starting-point.
In the flrst step. a female candidate is taken from the stock and we look at
whether the number of male candidates is still more than ten. If so, we draw
ten male candidates using the distribution by age of the male partner. given the
female's age. and under the condition that the concerning cell in the matrix M

is positive.
In the second step the most suitable candidate out of these ten is
determined on the basis of the female's level of education and the distribution
ofhusbands bylevel ofeducation conditional onthe woman's level ofeducation.
'Ihis last distribuuon is known for the marriages existing on 28 February 1971
by period of contraction Isee NCBS (1981: 58 and 166-169}1. In this. the
following periods are distinguished: 1949 and before. 1950- 1954. 1955-1959,
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1960- 1964. 1965-1969 and 1970. For the years 1971 and after. we use the
1970-distribution.

Ifthe remaining number ofwomen is ten or less, then these women are coupled
to a husband on the basis of the distribution by age only. When a wife has
chosen her husband, the corresponding cell in the matrix M is diminished by
one. Both the male's and female's year of marriage becomes the current year,
their year of divorce (lf positive) becomes zero. their marital status is now
married. Each gets a pointer to his or her partner. which equals the partner's
identification number. If one of the partners was still living with his or her
parents. the year of leaving the parental home of this partner becomes the
current year. Ifone of the partners already had children. these children are also
assigned to the other partner. This means that the number of children of this
lastpartner becomes positive, that (s)he gets pointers to these children and that
the children concerned get a pointer to their new parenL If both partners
already had children, these children are mutually assigned to both parents.
Also, it is possible that the wife or husband has died in the current year.
In that case the marital status of the person still alive becomes widowed. Ifboth
partners died during the current year. nothing has changed.
3.7. Divorce.

Divorce is carried out by subjecting the married women in our sample
population to an age specific divorce occurrence-exposure rate. These rates are
calculated from NCBS data and forecasts. For theyears 1948- 1985 we have the
numbers of dtvorces by age of the women Itables from the NCBS; see also NCBS
(1958b and 1976)1 at our disposal, whereas for the years 1986 and later. we use
the numbers of divorces by age of the women as forecasted by the NCBS. For
the year 1947 we know the number of divorces for seven age groups. Using the
localization coefficients within these age groups in 1948, the numberofdivorces
by age groups is transformed into the number of divorces by Individual ages.
A Monte Carlo process decides whether or not a wife's marriage ends in
divorce in the current year. If divorce occurs, the marital status of the woman
and her husband are changed to divorced. The pointer to the partner becomes
zero, whereas the pointer referring to tile former partner is set equal to the
corresponding personal identification numbers. For both individuals the year
of divorce becomes positive (and equals the current year). If the husband has
emigrated, the number of emigrated people without a partner is diminished by
one. If children live with their parents. we determined for each child whether
the woman or her husband is granted custody of the child. Up to 1975 we
assumed that the father had a Ave per cent chance of being granted custody.
For the years 1980 and 2000 the probability amounts to 10 and 20 percent.
respectlvely. Between these years an interpolation is made for the probability.
If a child is allocated to the father (mother), the number of children allocated
to the partner is increased byone for the mother (father) and the corresponding
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pointer of children allocated to the partner is set equal to the child's
idenufication number.
3.8. Dehabitation.

Dehabitation is carried out by subjecting the cohabiting women in our sample
population to an age specific dehabitation occurrence-exposure rate. These rates
are derived from the age speciflc divorce rates. while data for the dehabitation
process hardly exist. Here, we have to fall back on the scarce information from
surveys held in the 1980s, especially as reported by the NCBS (1985c). From
this source we have drawn Information on the dehabitation of persons who
cohabit for the first Ume between 1974 and 1979 and who were younger than
30 years old when theystarted cohabiting. The data refer to the duratlon oftheir
cohabitation. If we compare the resulUng rates with the divorce rates by
duraUon of marriage in the early 1980s. we can deduce that the dehabitatton
probability in the first six years of cohabitaUon is 3.13 times higher, on average,
than the divorce probability of married people in the same period of six years.
After about six years, however. the dehabitation rate approximates the divorce
rate. Moreover, the older the persons in question are. the smaller the difference
between both rates. Therefore. we take thedehabitation rate asbeing 3.13 times
the divorce rate, corresponding to the wife's age. if the duration of the
cohabitation amounts to six years or less, and the wife is 35 years old or
younger. In all the other cases. the dehabitation rate is assumed to be equal to
the divorce probability.
A Monte Carlo process decides whether or not a wife's cohabitation ends
in a dehabitation in the current year. If dehabitation occurs. the marital status
of the woman and her husband are changed into their marital status prior lo
the last cohabitation. The pointer to the partner becomes zero, whereas the
pointer referring to the formerpartner is setequal to the corresponding personal
identification numbers. For both Individuals the year of dehabitation becomes
positive (and equals the current year). If the husband has emigrated. the
number of emigrated people without a partner is diminished by one. If children
lived with their parents, we determined for each child whether the woman or
her husband was granted custody of the child. This was exactly the same as
in the case of divorce.

3.9. Cohabitation.
The process of (unmarried) cohabitation is largely analogous to the marriage
process. The most important difference is the way in which we determine the
transition rate for a flrst cohabitation. We assume that no cohabitations took
place before 1965. From Van 't Klooster - van Wingerden (1979: 35-37) we flnd
18,291 male headed non-family households with female non-relatives, 16.671
female headed non-family households with male non-relatives, 3,126 male
headed one-parent family households with other female non-relatives and 8.294
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female headed one-parent family households with other male non-relatives for
the year 1971. This makes 46.382 unmarried cohabitations in 1971. It is
assumed that 5000 cohabitations existed in 1965 and that there was an

exponential growth between 1965 and 1971.
For the year 1982, we find about 205.000 cohabitations on the basis of
the Netherlands Fertility Survey (Onderzoek Gezinsvorming)4 and additional
estimates for the persons older than 37 years. Between 1971 and 1982 we also
interpolated exponentially. For the years 1983 and later, we assume that the
percentage of people living together, married or unmarried, at every age. does
not change.
Given the (expected) number of married people byage and sex. we can calculate
the number of people cohabiting by age and sex. Using this number of
cohabiting people. the number of people by age and sex cohabiting in the model
population at the beginning of the year, the expected number of non-flrst
cohabitations started in the current year and the expected number of
dehabitations in the current year yields us the number of first cohabitations in
the current year. Coupllng these numbers to the population at risk gives the
first cohabitation rate. On the basis of the Netherlands Fertility Survey it is also
assumed that the non-flrst cohabitation rate equals the remarriage rate for
divorced people for those 33 years or older and it equals twice this remarriage
rate for those under 25 years of age. Between the two ages the mulaplication
rate is interpolated.

Using these cohabitation rates, a Monte Carlo process, decides whether or not
a non-cohabiting person will be a cohabitation candidate. If so. (s)he is
temporarily stored. After all persons have gone through the cohabitauon
submodule, the candidates are matched. This process is analogous to the
marriage process for non-cohabiting marriage candidates. Therefore we can refer
to the marriage process.

3.10. Splitting off.
The next submodule in the demographic part of our model is the splitting off
of children for other reasons than marriage or cohabitation. Only limited
information is available on this subject. We use results from the 1971 Census
and the 1977 and 1981 Housing Surveys (Wortingbehoeftenonderzoek); see van
Leeuwen (1980), Ploegmakers and van Leeuwen (1983) and Heida and Gordijn
(1985). From these data we know the percentages ofunmarried men and women
by age, living with their parents in the years in question. Between 1971 and
1977 and between 1977 and 1981 we interpolated these percentages. For the

4 Personal communicauon with van der Giessen of the NCBS and own calculations.
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yeans 1982 and later. we assume that these percentages do not change, whereas

for the years before 1971 we take those of 1971, corrected for the relative
participation rate in university education by persons between 18 and 25 years
(1971= 100) squared [derived from NCBS (1984a)1. This last factor is considered
as a proxy for the developments in splitting offofchildren for reasons other than
marriage or cohabitation in the 1950s and 1960s.

When marriage and cohabltation take place in our model. we can count the
number of unmarried persons still living with their parents. Decreasing these
numbers with the numbers resulting when applying the calculated percentages
and dividing these differences by the counted numbers (being the population
at risk), gives us the desired probability for splitting off for reasons other than
marriage or cohabitation. Via a Monte Carlo procedure we determined whether
an unmarried, non-cohabiting person living with his or her parents. will leave
the parental home. If so, (s)he starts a one-person household. This procedure
is only executed for persons younger than 40 years. If someone reaches the age
of 40 and is still living with his or her parents. we decided that the person in
question leaves the parental home in the current year.
3.11. Fertility.

Births are based on marital status speclfic parity progression rates for the ages
15 to 50 years. In this parity, one, two, three and four and over. are
distinguished. The flrststep is tile determination of the numberofbirths within
and outside marriage by the mother's age and parity.
The total number of births by the mother's age is known for the years 19471949 for Lhe five-year age groups 15-19 up to and including 45-49 years Isee
NCBS (1955: 47)1. Using the localization coefflcients by individual age and parity
for the year 1950, these numbers are transformed into number of births by
mother's age and parity. The total number of births by mother's age and parity
are available for the period 1950-1985 from NCBS: For the period 1986-2035.
we use the resulting numbers from Lhe NCBS 1984-forecast.
The number ofextramarital births in 1947 and 1948 is known forflve age
groups: 15-19.20-24.25-29. 30-34 and 35-49 [see NCBS (1975: 22)11. Using
the distribution by parity 1 and 2+ in 1950. the distribution of parity 2+ by parity
2, 3 and 4+ in 1968 and the localization coefllcients by age in 1968, these
numbers are transformed into numbers of extramarital births by mother's age
and parity. For the period 1950-1967 the total number of extramarital births
is known for the same age groups as for 1948 and 1949. but also by parity (1
and 2*). see NCBS (1975: 23). Using the distribution of parity 2+ by parity 2,3
and 4+ in 1968 and the localization coefflcients by age in 1968. these numbers

6 Tables provided by the NCBS.
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are transformed into numbers of extramarital births by mother's age and parity.
The period 1968-1979 readily furnishes us the desired informauon: the number
ofextramarital births bymother's ageand parity. For the period 1980-1984 we
have the number ofextramarital births for the age groups 15-24.25-29,30-34
and 35-49 Isee NCBS (1986: 13)1. Using the localizauon coefficients for 1979
and the distribution by parity in the same year, these numbers are also
transformed into numbers of extramarital births by mother's age and parity.
For the period 1985-2026 we use the total number of extramarital births from
the low variant of the NCBS 1980-forecast [see NCBS (1982a: 48)1 and
extrapolate this number for the period 2027-2035. Using the localization
coefficients for 1979 and the distribution by parity in the same year, these
numbers are again transformed into numbers ofextramarital births by mother's
age and parity.

With the aid of the distribution ofextramarital births by mother's marital
status (unmarried, widowed and divorced) for the age groups 15-19, 20-24.2529.30-34,35-39 and 40+ in the years 1975 up to 1985 Isee NCBS (1986)1. these
numbers are transformed into numbers of extramarital births by mother's age.
marital status and parity. For the years before 1975 we use the 1975distribution and for the years 1985 and later. we use the 1984-distribution.
Subtracting these numbers of extramarital births from the total number of
births, we get the number of births by mother's age, marital status and parity.
The next step is to transpose these numbers into age, parity and marital status
specific birth rates. l'he population at risk is not known from vital statistics.
Therefore. we use the simulated female population by age. marital status and
parity, as population at risk. For females with four or more children, it is
assumed that the parity progression rate for a fifth, a sixth and so on child
equals the parity progression rate for a fourth child.

Within the category of unmarried persons, we distinguish between cohabiting
and non-cohabiting women. It appears that the flrst group's probability of
having an additional child is about twice the second group's probability Isee
NCBS (1984c: 71)1. We assume that this also holds in the past and the future.
Therefore. we adJust the parity progression rates for unmarried women in the
following way.
For non-cohabiting unmarried women (with k children) the calculated
parity progression rate (of age a) is multiplied by the quoUent of the number of
unmarried women of age a with k children on the one hand, and the sum ofthe
number of non-cohabiting unmarried women of age a with k children and twice
the number of cohabiUng unmarried women of the same age and the same
number of children on the other hand.
For cohabiting unmarried women the multiplicauon factor is twice that
for non-cohabiting ones. The parity progression rates for cohabiting widowed
and cohabiting divorced women are not adjusted for cohabitation, because too
little information is available for this group.
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Using these parity progression rates we determine foreach year for every female
aged 15 to 49 years old. whether a child is born or not. If this occurs. the
number of children of the woman is raised by one, the number of personal
records is also increased by one and this number becomes the child's
identification number. The same number is used as the pointer of the mother
for her newly born child. The child's pointer for its mother is set equal to the
mother's identification number. The child's sex is assigned by lot and its year
of birth becomes the current year. The number of children minus one is
assigned to the newly born child as its number ofbrothers and sisters. and the
same is done with its brothers and sisters. The same adjustments have been
made for, and with reference to the partner, if presenL
It is possible that the mother died in the remainder of the year. In that
case. the pointer to the mother becomes zero and if no father was present. this
means that the child becomes an orphan. Next, the child is subjected to the
probability of death during the rest of the year. This procedure is analogous to
the one reported in sectlon 3.5.

3.12. The construction of a representative initial population.
To start the simulation process we need a representative sample in the starting
year 1947. The available data of the 1947 Census are, in part. suitable for the
construction of our initial population [see NCBS (195lb, 1951£ and 1954)1.
However, the data are not available at the microlevel. Consequently, we must
derive our microdata set from some macro tables. We have, among others the
next tables at our disposal:
1) The distribution of all marriages, still existing on 31 May 1947 by eight age
groups for both partners.
2) T'he distribution of all marriages still existing on 31 May 1947 by year of
contraction of the marriage.
3) The distribution of all marriages, still existing on 31 May 1947 by eight age
groups for both partners at the moment of contractlon of the marriage.
4) The population by age. sex and marital status on 31 May 1947.
5) The number of marriages by year of contraction of the marriage and the
number of live born children in these marriages.
6) The number of marriages with and without children by year of contraction
of the marriage and woman's age at marriage.
7) The number of households with children present at composition and number
of children.
8) The number of children born out of existing marriages by year of marriage
and woman's age at marriage.

'I'he simulation of the initial population starts with the simulation of married
persons. It appears that the distribution of all marriages, existing on 31 May
1947, by age group of both partners. fits in very well with the marriages
contracted in the period 1935-1940. This implies that this distribution has
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remained rather constant during the 1930s and 1940s and that in the period
between about 1900 and 1930 the number of marriages at higher ages (509
must have decreased. This decrease must be comparable with the loss of
marriages as a consequence of death. which have occurred between the year
of contraction and 31 May 1947. If this was not the case, the correspondence
between all existing marriages and those contracted in the late 1930s should
almost be impossible. Assuming this, we can state that the distribution of
marriages by age of both partners on 31 May 1947 can be used for all existing
marriages. independent of the year of contractlon of the marriage.

Table 3.1. Family parity progression rates for the marriage generations
1914-1946 (parity 1, ao, up to and including parity 10, ag).
madage
generation

'44-'46
'39-'43
'34-'38
'29-'33
'24-'28
19-'23
'14-'18

a2

4

4

ao

al

.47

.17.050000000

.86

.68

.42

.34

.27

.89

.82

.64

.57

.54

.89

.84

.71

.67

.89

.84

.72

.70

.90

.85

.74

.72

.92

.89

.78

.74

a3

;16

4

4

4

.21

.18

.16

.33

0

.50

.45

.38

.32

.26

.66

.65

.64

.61

.57

.52

.70

.71

.70

.69

.67

.72

.72

.72

.72

.70

.67

.74

.74

.74

.73

.71

.68

.64

Put the sampling ratio in our initial populaUon at 1 /n. We now draw 1 /n part

of the number of married men and women out of the table as mentioned under
4). Rounding off is executed by a Monte Carlo process. We look for an equal
numberofmales and females, as described in section 3.6. Suppose, that m men
and m women result. For each of the m women, for whom we have the exact
age, we continue as follows:
a) With the aid of the distribution ofall marriages, still existing on 31 May 1947
by age groups for both partners at the moment of contraction of the marriage,
see under 3), we determine the probability for the age group in the year of her
marriage. Thereafter the age group is assigned by lot.
b) The man's age group at marriage can also be determined using the
distribution under 3). The exact man's age at marriage within this age group
is fixed by lot.
c) The woman's age in 1947 and the age group at marriage gives us the marriage
period. Using the distribution under 2) the exact year of marriage has been
determined. Now, also the man's age in 1947 is known. It is assumed that both
partners left their parental home at the moment of marriage.
d) We now control whether a married man of that age is available in the group
ofm drawn married men. If a man with that age is available, the man is coupled
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to the woman. If not. a man is looked for in the nearest age (one year younger
or older). and so on.
e) Next. we determine the number of children born into this marriage. The family
parity progression rates for the different marriage generations can be derived
from the data under 8). These are given in table 3.1.
The family parity progression rates forthe marriage generations 1913 and
before are set equal to these for the generation 1914- 1918. Of course. the
woman's age at marriage is also an important determinant for the number of
children born into that marriage. Correction factors for the age at marriage can
also be deduced from the data under 8). We assume that these are independent
of the year ofmarriage. We only disunguish between the parity progression rate
for families with no children and that for families with at least one child. These
correction factors are to be found in table 3.2.
'rhe number of children born into the marriage is assigned by lot. using
a Monte Carlo procedure. We assume that ten children at maximum are born.
We also do not disunguish between flrst and non-first marriages. Mortality has
been neglected. In their totality. these three factors keep each other in
equilibrium. 1"he limitation to ten children at maximum underestlmates the
number of children by about two to three per cent. the neglect of the difference
between flrst and non-flrst marriage overestlmates the number of children by
about one per cent and the neglect of mortality results in an overesUmation of
the number of children by about two per cent.
0 Hereafter. the woman's age at which the children are born is determined. The
age is flxed by a Monte Carlo procedure. The localization coeflicients for births
by duration of the marriage in the year 1937 is our starting-point. So the
duration since the contraction of the marriage is assigned by lot for the year of
birth ofeach of the children. 1"he year of marriage is known and thus we know
the year of birth of each of the children. In this, we limit ourselves to children
who are younger than 26 years old in 1947. If the child is between 15 and 26
years old, it is assigned by lot whether the child has ever been married. These
children are considered as not living with their parents and are also not
matched to their parents. All other children who are younger than 26 years old
are assumed to live with their parents. Next. the child's sex is assigned by lot.
Nowwe control whether a boyor girl is available from our set under 4}, adjusted
for the sample ratio. If no child of the appropriate age is available. a child is
looked for in the nearest ages. If no children are present at all, the procedure
for children is stopped.
W All characteristics of the family are now assigned to the attributes of the
family members: year of birth, year of marriage (which equals year of leaving
parental home), number of children. identiflcation numbers, pointers from
parents to children and vice versa. And these are put into our flle of personal
reconds.
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Table 3.2. Correction factors for themother's age at marriage for the parity
progression rates for families with no children (ao) and at least one child
(a.).

age at marriage

ao

<20
20-24
25-29
30-34
35-39
40-44
>44

1.09

a.

.33

1.35
1.12
.92
.69
.35
.09

.11

.01

1.05
.99
.88
.68

Now the households headed by divorced and widowed women are simulated.
Given our limited data, it is impossible to find the former husband of divorced
women. For this reason step a) up to and including step d) for married women
are not executed. We know the number of children younger than 21 years old
and living in female headed one-parent households. The number of divorced
women with at least one child is also known, and the same holds for widowed
women. We assume that only women younger than 65 years old have children
below the age of 21 years old in their household. Dividing the number of
widowed women (divorced women) younger than 65 years old by the number
ofwidowed women (divorced women) with at least one child in her household,
we then get the probability of having at least one child in a household headed
by a widowed (divorced) woman. We also assume that only one or two children
are present in such households. Now it is possible to determine the probability
that two children are present in the household. The procedure is analogous to
that for married people. Instead of the localization coefficients for births by
duratlon of the marriage, we use the localization coemcients by age. Because
we cannot determine the father. the children do not get a pointer to their father.

The same process is used for divorced and widowed men. Also. the same
localization coefIlcients by age are used. However. it is assumed that the father
is two years older than the mother. which is about the mean age difference
between husbands and wives.

We assume that unmarried people do not have children. Our data are too
limited to reconstruct this element. As a consequence. children born out of
wedlock and whose mother did not marry between the child's birth and 31 May
1947. have got the "wrong" mother in the simulauon model. It is unknown how
many children are involved.
84

Table 3.3. The average probability that the mother and father. respectively.
are still alive for some ages of a child, based on the life table for the period
1931-1940.

age

child
15

20
25
30
35
40
45
50
55
60
65
70
75
80
85+

probability

probability

mother lives

father lives

.9598
.9327
.8917
.8301
.7407
.6193
.4718
.3167
.1796
.0819
.0283
.0068

.9560
.9247
.8817
.8005
.6920
.5516
.3851
.2248
.0994
.0311
.0071
.0005

.0010
.0001

0
0

0

0

If after all these assignments. some children have not got a mother or father.
these children are assigned by lot to a mother. We implicitly assumed that the
mother or father is alive for all persons under 26 years of age. So, we have no
orphans under 26 years of age in our Initial population. Another interpretation
could be that if a child becomes an orphan, the child is adopted by another
family as a foster child. Using the model of Goodman, et at. (1974), we can
calculate the probability ofbeing an orphan Isee Bartlema (1987)1. Fora person
aged 15 years. the probability amounts to 0.17 per cent. for a twenty-year-old
0.46 per cent and for a person aged 25 years 1.18 per cent. So, the error
involved is rather limited.
Of course. we also want to know who are whose parents, for those who
are not living with their parents. These are unmarried persons older than 26
years, and all persons ever married. We use Bartlema's model Isee Bartlema
(1987)1 to determine whether no parent, or at least one parent is alive. The
average probability of having a mother and a father still alive, respectively, is
given in table 3.3.
Now, for each ofthe persons concerned, we assign by lot the mother's age
at the birth of the person in question (using the localization coefficients for
births in 1937 by mother's age}. The person's age and the mother's age at the
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birth of that person gives the mother's age in 1947. Using Bartlema's data it is
determined bychance whether the mother is still alive or not. If she is still alive,
her marital status is assigned by lot. So, we have determined the mother, and
a woman with these characteristics is drawn from our database. The woman's
partner, if present. is considered to be the father of the person in question. Next.
pointers are interchanged. Ifthe mother was dead, it is determined whether the
father is still alive. This father then has to be either divorced or widowed. If the
father is still alive. we apply an analogous procedure to flnd the father. If it is
decided that he has also died. the person in question is an orphan and does not
have pointers to his parents.
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Chapter 4

The labour market and income formation module.1

4.1. Introduction.
The labour marketand income formation module contains the following submodules: education, scholarship, the determination of the income percentile,
labour income, taxes and the transitions between the several possible economic
activities (employed, unemployed, disabled, houseman / housewife, conscript,
retired).

The way in which the labour market and income formation module is passed
through is shown in figure 4.1. When all persons have gone through the demographic module, the labour market and income formation module is entered.
At flrst. educational decisions are made (section 4.2). Ifan individual is sixyears
old, it is decided whether (s)he enters school at that age or at the age of seven.
If (s)he is already at school. it is decided whether (s)he repeats. moves up, goes
to another type of school or ends education. When all six- or seven-year-old
children and all students have gone through this part of the model. the reentering of school is simulated (part-time or full-time).
Next, scholarship is simulated if the individual is at a vocational college
or at university (see also section 4.2). The income percentile of people who have
already finished the education process and are not yet 65 years old or who are
part-time students, is adapted (section 4.4.4} and it is investigated whether
changes in his or her economic activity take place (section 4.3). If the year under
consideration is 1988 or before, the number ofsimulated employed and unemployed men and women is compared with the numbers in reality and adjust-

1

For a performance test of this module. see Nelissen (199la and 1992a).

87

ments, if any, are executed (see section 4.3.7).
Now, the exogeneous variables in the equation forthe mean and variance
of labour income for the various cohorts are known. and wage income can be
determined for each employed person (section 4.4). The last element in the
module under consideration is the determination of taxes (section 4.5). This is
executed after the beneflts from and contributions to social security have taken
place.

4.2. Education.
When an individual has passed through the demographic module and is six
years or older, (s)he enters the educatlon submodule. This submodule aims to
simulate each individual's passage through the grades (year by year) and
through the different flelds ofeducation. The inputof the required data and the
determination of the enrolment probabillues occur at the same moment as the
demographic module (see flgure 4.1). If the person is six years old, a decision
is made whether or not (s)he will enter primary (from 1986 the third group of
the so-called basic education) or special education. If the decision is negative,
the person will enter the education process when (s)he reaches the age ofseven.
Then. (s)he gets the economic activity student. The choice between special and
primary education is also subject to chance. If one enters primary education,
one's level of education becomes 1 and ifone enters special education this level
of education becomes 11.

For each year the person is in the education process, it is assigned by lot
whether the individual is moved up (the level of education is increased by one),
has to repeat (the level of education does not change) or has left the type of
school in question (with or without a certificate, in which case the level of
education ends at 8 and 7, respectively). When (s)he leaves a particular type of
school. a decision is made whether the pupil leaves education entirely or not,
and if not. then it is decided which type ofeducation the person will enter. After
a pupil has left school (s)he gets another economic activity (see secuon 4.3.1)
and (s}he may return to school after some time. and thus re-enter the education
submodule. In that case, the probability of part-tlme education is also considered. If a student returns to school full-time, that person again gets the
economic activity student. If part-time education is entered, the economic
activity does not change, but the attribute part-time education is set equal to
true. Theenrolmentand flow probabilities areassumed tobe equal forpart-time
and full-time students. The process is sketched in flgure 4.2.
The education submodule contains the following routines:
a) Entering school at age six or seven (primary or special educaUon);
b) Repeaung. moving up and outflow from primary and special education:
c) Repeating. moving up and outflow from secondary general educauon;
d) Repeating. moving up and outflow from junior vocational training;
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Repeating. moving up and outflow from senior vocational training;
moving up and outtlow vocational colleges:
g) Repeating, moving up and outflow university education and
h) Re-entering of the education module (part-time or full-time).
e)

0 Repeating.

Figure 4.1. The labour market and income formation module.
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Figure 4.2. Enrolment through the education submodule.
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Within the aforementioned fields of educaUon different types of schools are
distinguished. These are given in table 4.1. The possible transluons between
the different flelds of educaUon are given in figure 4.3.
Figure 4.3. The fields of education and possible transitions.
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Children in primary education may only move up. leave the education process.
repeat or switch to special educalion in the first four classes. The following
possibilities exist in the fifth class (wilh between parentheses the level of

education): to repeat (5}, to move up into class six (6), to leave the educaoon
process (7) or to go over to special education (15), to class one ofjunior technical
training (21), to Junior agricultural training (31), to junior domesUc science
training (41). to elementary secondary education (51), to junior economic and
administrative training (also 51) or to Junior secondary school (121).
In class sixofprimaryeducauon, one can repeat (6). leave the educaUonal
process (7) or go over to special education (16) or to class one of the continued
primary education (111), junior secondary school (121), pre-university education
(161 or 131}, senior secondary school (151), first form of secondary school (61),
junior technical training (21). junior agricultural training (31). junior domestic
science training (41), elementary secondaryeducation (51), junior economic and
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administrative training (51), junior nautical training (71) or junior training for
the retail trade (81). The transition probabillities are derived from NCBS (1.2.
3 and 4).
Table 4.1. The types of education distinguished in the education submodule
and the corresponding levels of education.2
type of education

level of education

*

primary education
continued primary education (uglo)
- special education
-

1-6

111-112
11-16

*

secondary general education (auo)
elementary secondary education (lauo)
- first form of secondary school (brugklas)
junior secondary schools (mavo/mulo)
- senior
secondary schools (hauo)
pre-university education
hbs/gymnasium/lyceum (uhmo, old style)
-VWO
* junior vocational training (lbo)
junior technical training (lto)
junior agricultural training (lao)
junior domestic science training (thno)
- junior economic and administrative
-

training (leao)
- junior nautical training (lno)
- junior training for the retail trade (lmo)
- senior vocational
training (mbo)
-senior general / vocational
training (hauo/mbo)
- senior technical training (mto)
- senior agricultural training (mao)
- senior service and health care training (mdgo)
-senior domesUc science training (mhno)
- senior economic and administrative
training (meao)
nursery school teachers' training (;dos)
-

2 Between parentheses are the Dutch abbreviations.
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51-53

61-63
141-144
151-155
131-136
161-166

21-24
31-34
41-44
51-54
71-74
81-84

151-155

221-224
231-233
241-242
241-242
251-253

261-263

Table 4.1. The types ofeducationdistinguished in the education submodule
and the corresponding levels of education (continued).
type of education
- senior nauUcal
training (mno)

level of educauon

- senior training for the retail trade (mmo)
short senior vocational training (kmbo)
* vocational colleges
- technical and nautical colleges (htno)
agricultural colleges (hao)
- health care colleges (hgzo)
- economic
colleges (heo)
socio-agogic colleges (hsao)
- fine arts colleges (hko}
- teachers
training colleges (hpo)
- domestic science
colleges (hhno)
* university education
-

271-272
281-283
291-292

321-324
331-334
341-344

351-354
361-364
371-374
381-384
391-394

401-406

Special education has the following possibilities during the first five classes: to
repeat the same class. to move up to the next class. to go up to primary education and to leave full-time education. In class six of this school type the pupil
may repeat. leave full-time education or go to primary education. continued
primary education, junior secondary school. Junior technical training (21), junior
agricultural training (31), junior domestic science training (41), elementary
secondary education (51), junior economic and administrative training (51) or
junior training for the retail trade (81}. The data and the transition probabilities
are derived from NCBS (1,2,5 and 6).

A pupilinjunior vocational training is allowed to repeat the same class, to move
up to the next class (with the exception of the last class). to leave full-time
education or to choose another school type. If another school type is selected,
the possibilities and transition probabilities differ for people with and without
a certificate from the school left. l'he choices are between special education.
another type ofjunior vocational training. sentorvocational training and secondary general education. Whether or not a certlficate of the junior vocational
training has been obtained determines the class into which one moves. lhe type
ofjunior or senior vocational training entered, depends on the type of junior
vocatlonal training left The transition probabilities are based on NCBS (1.2.
12. 13. 17. 18. 21. 22 and 23).
Analogously. a student in secondary vocational training is allowed to
repeat the same class, to move up to the next class (with the excepUon of the
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last class). to leave full-ttme education or to choose another schc ' ;.yL.. If
another school type is selected, the possibilities and transiuon proba.,itities
differ for people with and without a certificate from the school type left. A student can enter junior vocational training, another type of senior vocational
training and vocauonal colleges. The class into which a student goes is determined by whether a certificate of senior vocational training has been obtained.
'rhe type of juntor or senior vocational training or vocauonal colleges entered
depends on the type ofjunlorvocational training lefL The transition probabiliUes
are based on NCBS (1, 2, 12, 13, 14, 15, 16, 17, 18, 21, 22 and 23).
In vocational colleges the process is analogous to that in sentorvocational
training, on the understanding that in case of leaving a vocational college, the
possibilities are: senior vocational training, another type of vocational college
and university education, whereas the transition probabiliues are derived from
NCBS (1. 2. 10, 11, 12. 13, 17, 18. 20, 21, 22, 23 and 25).

In secondary general education it is again determined whether the student
repeats the class in question, moves up to the next class or leaves (with or
without a certificate) the type of school. After this type of school, a student may
go into junior and senior vocational training, vocational colleges. university and
other types ofgeneral secondary education. The enrolment and flow probabilities
are derived from NCBS (1,2,7,8 and 9).
Ifa studententers university education. then itisassignedbylot whether
a degree is obtained, and according to this decision it is determined how many
years a student remains at the university. A student obtaining a degree is
assumed to leave full-time education or else to go to new university study or to
a vocational college. The transition probabilities are from NCBS (1,2, 24 and
25).

The enrolment and outflow probabilities in the model differ between classes in
primary and special education since 1950 and for secondary general education
since 1968. In other cases we do not distinguish between classes. The same
holds for the outllow probabiliUes and the distribution of people leaving a type
of school without a ceruficate. The class in which a student goes is dependent
on the class left.

The transition probabilities are influenced by social class. Children of low-class
birth enter higher education to a much less extent than those of high-birth. In
the Netherlands several studies have investigated the relaUonship between
social class and school career [see ag. Boon van Ostade (1972); Faasse, et al.
(1986): Peschar (1979) and Tesser (1986)1. Especially at the moment a choice
has to be made in view of the next field of education after leaving primary
education. the effect is in force. We therefore adJusted these "general" transition
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probabilities for social class with respect to this choice: Before the Law on
Secondary General Education (MammoetweO became operative in 1967. a pupit
in class 6 of primary education choose a certain type of school (uglo, mulo, uhmo
or one of the types in tbo). Since then. a pupil generally chooses in flrst instance
between a type of tboand the"brugklas" (first form ofsecondary school). If (s)he
has entered the brugklas the pupil later (after one. two or three years) chooses
for mavo. hauo or uwo. This implies a correction on the transtuon probabilities
for:

a) The transition from the last class of primary education to ugto and the flrst
class of secondary general education (mutol, hbsl and gymnasiuml) and the

first class ofjunior vocational training (ttol. laol. 1hnol. tnol and tmol) up to
1968, the year in which the Law on Secondary General Education became
operative:
b) The transition from the last class of primary education to brugktasl or the
fast class ofJuntor vocational training and the transition from brugktasl or
brugklas:2 or brugklas3 to the mavo, havo and vwo after 1967.

Social class has been deflned as the level of education of the father and in the
absence of a father. the mother's level of education. If both are deceased. then
social class is put equal to the lowest leve14. We distinguish seven social
classes, which correspond with seven levels of education:
1. The parent has at best finished primary education.
2. First stage of secondary general education: the parent has entered secondary
general education and has reached at minimum a mulo certiflcate or a mavo
certificate or grade 3 of vhmo, havo or vwo.
3. Junior vocational training: the parent has left the education process with a
certificate for this type of school.
4. Second stage of secondary general education: the parent has left vhmo or
havo or vwo with a certificate;
5. Senior vocational training: the parent has left the education process with a
certificate for this type of school.
6. Vocational colleges or B.A. examination: the parent has left the educaUon
process with a certificate for a vocational college or the B.A examination at a
university.
7. University: the parent has flnished university.

'I'he adaptation of the transition rates for social class is based on the effect of
the level of the father's education, also in those cases in which no father is
present. The adaptation is based on three cohort surveys which refer to pupils

3 This part of the research was executed in collaborauon with Jan-Bart Waterman: see Waterman (1989).

4 In other studies. social class has often been made operaUve as a function of pareng income
or occupaUon or both. Recent research. however, concludes that the parental level of eduntion is
the explanatory factor.
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leaving primaryschool in 1967,1977 and 1983. respecUvely Isee NCBS (1982d.
1982e and 1988)1. For the years 1947 up to 1967 we use the 1967 cohort, for
the years 1967 ('68)5 up to 1977 ('79) we interpolate between the 1967 and
1977 cohort and for the years 1977 ('79) up to 1983 ('85) we interpolate
between the 1977 and 1983 cohort. whereas from 1983 ('85) on, the figures for
the 1983 cohort are used. It is assumed that in 1968 the distribution between
mavo, hauo and vwo corresponded with the distribution between muto, hi)sand
gymnasium / lycewn in 1967. Tile resulting transition probabilites are called
"first round social class transition probabiliues".
To show the impact of social class on the school choice ofpupils. tables 4.2 and
4.3 give the first round social class speciflc transition probabilities by sex and
social class for the years 1967 ('68) and 1983 ('85).

The procedure for the transition from the last class of primary education to the
brugklas and tbo is as follows. In the first step it is decided whether a pupil
repeats this class or not. If this is not the case, the level ofeducation is adjusted
and a teller. which depends on the pupil's sex and social class, is raised by one.
If all potential leavers of the primary school have gone through this process. it
is known how many pupils (by sex and social class) will enter tbo or the bmgklas.
The social class specific transition probabilities. used in our calculations. are
calculated in the second step. From the general transiUon probabiliUes we can
derive how many pupils - distinguished by sex - will enter tbo and how many
pupils will enter the brug;das. The concerning ratio has to be maintained. The
flrst round social class specific transitlon probabilities can be used to calculate
the expected ratio between numbers of pupils entering tbo and the brugklas,
respectively. which will generally differ from that previously mentioned. The first
round social class specinc transition probabilities are now adJusted In such a
way that the concerning ratio equals the one which is based on the general
probabilities. This process is executed by means of the RAS-method [see Bulmer-Thomas (1982)1.
The third step contains the use of the resulting social class specific
transiUon probabilities for the pupils who left primary school. The transition
from primary school to the next type of school before 1968 and the transition
from the brugklas to mauo, havo and vwo is carried out in the same way.

Educational attributes are adjusted for each year in schooling (part-time or fulltime), unless a class is repeated. The level of education is adjusted and if a
student leaves school, the boolean for part-time education is set equal to false
and end of education is set equal to the current year.

5 The first year refers to the transiuon from primary school to auo and lbo. whereas the year
in parentheses refers to the transition from brugklas to mavo, havo and uwo.
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Table 4.2. The first round social class specific transition probabilities by
sex and social class for the year 1967 ('68).

social

from 6 -->

class

U)0

1

brugklas

from brugktas --> 2
nlauo hauo uwo

boys

1
2
3
4

.586
.250
.457
.135

.414
.750
.543
.865

.163

.837

5

6
7

.114 .886
.050 .950

.718
.444
.655
.407
.407
.388
.211

.162
.278
.220
.187
.254
.225
.316

.120
.278
.125
.406
.339
.387
.473

girls

1

.611

.389

.855 .113 .032

2

.200 .800

.583

.301

.116

3
4
5

.409
.001
.190

.764
.260
.559
.464
.217

.140
.318
.206
.143
.174

.096
.422
.235
.393
.609

6
7

.591

.999

.810
.067 .933
.041 .959

Source: Waterman (1989: 34).

If the individual has left the education process (s)he enters the module of
changes in economic activity, which is the subject of section 4.3 (especially
section 4.3.1 for school leavers) and (s)he can be considered a candidate for a
re-entrance in education. full-time or part-time. Using the observed numbers
of re-entrances in the past [see NCBS ( 1 up to and including 25)1, and assuming
that the re-entrance probabilities do not change in the future, it is assigned by
lot who re-enters the education process. The probability of being drawn is
dependent of the level of education, age and sex. If a person is assigned by lot
to re-enter full-time education. the attribute "end of education" is set equal to
zero. the level of education becomes the new type of school entered and the
attribute "economic activity" becomes student If a school is re-entered parttime, the last attribute is not adjusted, but the boolean standing for part-time
education becomes true.
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Table 4.3. The first round social class specific transition probabilities by
sex and social class for the year 1983 ('85).
social

from 6 -->

class

tbo

1

brugklas

from brugklas --> 2
mauo hauo uwo

boys

1
2
3
4
5
6
7

.519
.177
.435
.083
.229
.091
.026

.481
.823

.565
.917

.661

.161

.178

.548 .230 .222
.613 .215 .172

.380 .225 .395

.771

.532

.909

.337 .233 .430

.974

.221

.231

.237

.148 .631

girls

1
2
3
4
5
6
7

.390 .610
.108 .892
.283
.061

.717
.939

.164 .836
.066 .934
.011

.989

.695 .170
.521 .220
.665 .187
.322 .270
.521 .229
.350 .286
.202 .202

.135
.259
.148
.408
.250
.364
.596

Source: Waterman (1989: 36).

Unfortunately, we do not know the level of education at the start of our
simulation in 1947.1'he first available information on the level of education of
the Dutch populaUon was provided by the 1971 Census Isee NCBS (1980d) 1.
The transition and enrolment probabilities are generally known from about
1967. For the period 1947-1966 we have some information from speciflc publications of the Netherlands Central Bureau of Statistlcs. The required transition
and enrolment probabilities for the otheryears are determined by interpolation
and extrapolatlon. In that way it was possible to derive the level of education
of the initial population in 1947 by means of simulation. For the period 19852000 we here use the probabillues for the year 1984. The flow probabilities (out
of education) are calculated taking account of mortality and emigration.
Up to and including 1985. the level of a grant influenced claims for family
allowances. Therefore. we also have to simulate grants. That has been done in
a rather crude way. It is assumed that one can receive a grant for at most six
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years. It is also assumed that for 60 per cent of the students who can claim a
grant. the amount of the grant is such that these students count for one child
for the family allowances. whereas the other 40 per cent receive a limited
amount, such that these students can claim family allowances for two children
(under the condition that they are not living with their parents). The probability
ofgettinga scholarship is determined using NCBS (29 and 1965}, the inflow into
vocational colleges and university education, parental income and the number
of persons in the model population who already receive a grant.
4.3. Changes in economic activity.
As we saw in chapter 2, sixteen positions are distinguished as economic activity.

namely: employee, self-employed, civil servant, retired. unemployed employee,
unemployed civil servant, unemployed others, Conscript, disabled employee,
disabled civil servant, disabled others, student. housewlfe orhouseman. unemployed ex-disabled employee, unemployed ex-disabled civil servant and unemployed ex-disabled others.
The Labour Force Survey 1977 (Arbekiskrachtentelling). see NCBS ( 1980c),
is the starting-point for the determination of the transition probabilities between
the different states of economic activity. This survey contains information on
the economic activity in 1976 and 1977 for men and women of all ages between
14 and 66 years. We have transformed the states used in the Labour Force
Survey into six states: disabled, employed, unemployed, conscript, student and
reured or working in own household (housemen and housewives). Using these
data, it is determined for each year for each individual whether his or her
economic activity changes. In this process, additional data are used, e.g. data
that refer to unemployment.

In this process. the determination of the labour supply is an important element.
Labour supply is determined with a labour supply equation, modelled by Van
Soest. Woittlez and Kapteyn (1990), which explicitly takes account of demand
side restrictions. The labour supply of individual household members is considered in a neo-classical framework, in which after-tax wages. unearned
income. the social security and tax system and the household composiuon are
taken into account.
The starting-point is a modifled version of the model introduced by Hausman (1981),in which the random preferences are included in theconstant term
rather than in the income coefficient. Instead of the error term that represents
among other things the deviations from preferred number of hours due to
demand-side restrictions, the demand-side restrictions are modelled via distributional assumpUons aboutjob offers. Moreover, the number of hours ofwork
is not a continuous variable, but a discrete one. The authors use four-hour
intervals (0.4,8 and so on). It is assumed that employers offer jobs with fixed
numbers of hours and workers face the market distribution of these employment opportunities. This market distribution of job offers does not differ
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between workers. 'rhe number of job offers for an individual (called N) is a
drawing from a binomial distribution B(10,I)0(93. So. the labour supply decision
is a discrete choice between those N job offers and the decision not to work. '...
'rhe main idea of the model is that an individual is only observed to work hk (>0)
hours if (s)he received at least one Job offer hk and prefers this job offer to all
different job offers which were received and to unemploymenL The individual
is unemployed if (s)he prefers zero hours ofwork to all job offers received or if
(s)he received zero offers...' [Van Soest, Woittiez and Kapteyn (1990: 533)1. For
an extended description and the estimation results, see Van Soest. et al. (1990:
532-537). Here. we only indicate in which way we used these results in

NEDYMAS.
For each individual whose labour supply has to be determined. we calculate for
which labour supply the uUllty was highest. For that purpose. utility is calculated when an individual does not work, and the N numbers of hours belonging
to the job offers. For each of these numbers, we have to calculate his or her
after-tax wage rate. Therefore. pre-taxwage is determined as indicated in section
4.4. Then. we investigate which benefits (s)he receives from social security (see
chapter 5) taking into account the partner's income, if presenL Lastly, the
resulting tax (see section 4.5) and social security payments (see also chapter
5) are calculated. Now the after-tax wage rate is known and the individual's
utility can be calculated using the estimated coefllcients6. In this. we keep in
mind the stochastic nature of the process.

We will now deal with the possible transitions in the various states of economic
activity. Transitions to the state of student are not considered here. These
transitions take place in the education submodule and are described in section
4.2. Transitions are only considered up to the age of 65 years old. From that
age on, we assume that people are retired, do not work and consequently do not
receive labour income.

4.3.1. Transitions from the state student.
If an individual leaves full-time educaUon. his or her new state is assigned by
lot. In the first step one becomes disabled, unemployed, houseman / housewife
or a conscript. In this process. we use the transition probabilities, given one's
age and sex, from the Labour Force Survey 1977. This means that we assume
that the transition probabilities into the states conscript. houseman housewife
and disabled are constant during the period under consideration.
If one becomes disabled (which implies state 11, "disabled others") the
degree of disability is determined. For that goal the distribution of WAO- or

/

6 Thecoeffidents that refer to prices (e.g wages) are deflated by the price index number for the
gross national income. See NCBS (26).
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AAW-receiving persons by degree of disability has been used [see Social and
Cultural Planning Agency (1984b: 48)1. The attribute disabled becomes true and
the year of disablement becomes the current year.
I f one becomes a conscript or houseman / housewlfe. we have to 11x the
date at which that happens. If one leaves the educatlon process without a
certificate. a randomly chosen date in the current year has been taken. In the
other case, we limit ourselves to a randomly chosen date in the second half of
the year.

Ifthe individual is unemployed (s)he becomes "unemployed others" (state 4) and
labour supply has been determined. It is assumed that (s)he has been looking
for a Job since May 1st of the current year and that (s)he starts working not

before August 1. So, the month of unemployment becomes 5 (May) and the year
of unemployment is the current year. If and when the individual finds a job. is
determined in section 4.3.5.

For people leaving part-tlme education, the state (which had not changed as a
consequence ofentrance of part-time education) remains the same. Only their
percentile is again determined (see section 4.4).
4.3.2. Transitions from the state disabled.

Using the transiUon probabilities derived from the Labour Force Survey 1977
for one's age and sex, we determine for disabled persons, whether they stay
disabled or not. If we determine that the individual is no longer disabled. we
have to determine whether (s)he becomes unemployed (state 14.15 or 16) or
becomes a houseman / housewife (state 13).
If the individual becomes a houseman or housewife then (s)he becomes
state 13 or labour supply has been determined and (s)he becomes state 14 if
(s)he was an employee, before one became disabled, (s)he becomes state 15 if
Civil servant was the socio-economic state before becoming disabled and (s)he
becomes state 16 in the other cases. It is also assigned by lot when disability
ends and unemployment or working in the own household starts. In the case
of becoming unemployed, the month drawn becomes the month of unemployment, whereas the year of unemployment becomes the current year. The
attribute "disabled" is now false and the "percentage disabled" becomes zero.
Ifthe individual could claim an AAW or a WAO benefit (see section 3.5 and 3.6).
these benefits are paid until the moment of leaving the disablement state.
4.3.3. Transitions from the state conscript.
First the duration of being a liable military servant is nxed. For the period up
to 1964. it is assumed that conscription lasts 18 months. Between 1964 and
1975 a duration of 16 months is assumed. and from 1976 on 14 months.
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Persons who become an officer stay three more months and non-commissioned
officers two months longer. The probability of becoming an officer is about 0.5
per cent and the probability of becoming a non-commissioned offlcer is 5 per
cenL

If the period of conscription ends in the current year, we determine
whether the individual becomes disabled, houseman or unemployed. We again
use the transition probabilities derived from the Labour Force Survey 1977.
Ifone becomes disabled state 11 (disabled others) - the percentage ofdisability
is assigned by lot, the year of disability becomes the current year and the
attribute "disabled" becomes true. 'I'he month of disability has been drawn
randomly.
If one becomes a houseman. the date at which that happens equals the
month in which conscription ends.
-

If an individual becomes unemployed, (s)he becomes the state "unemployed
others" (state 4) and labour supply has been determined. The month of unemployment is set equal to the month in which conscription ends. It is also
assumed that he is already looking for a Job during the last three months of his
conscription, but the job does not start before the end of the conscription
period. If and when he finds a job is again determined in section 4.3.5.
Finally, we state that the conscript's salary ts not considered to be a source of
income in determining lifetime income.
4.3.4. Transitions from the state employed.
Firstly, we decide, using the transition probabilities from the Labour Force
Survey 1977. whether one becomes disabled (self-employed persons only).
housewife / houseman or conscript. The transition rates for the state housewife
/ houseman for the years 1977 and after are adjusted using Theeuwes, et at.
(1988: 45).
If an individual becomes disabled, he becomes state 11, disabled others.
Employees and civil servants only flow into the state disabled via the Sickness
Beneflt Law (ZW)7. It is assumed that (s)he becomes disabled on July 1 of the
current year. This means that (s)he receives (labour) income during halfa year.
The attribute "disabled" becomes true, the percentage of disablement is assigned
by lot and the year of disablement becomes the current year.
If he is conscripted. then the date of conscription is assigned by lot.
Economic activity becomes conscript (state 8) and the wage is paid zip to the
date of conscriptlon.
If the individual becomes a houseman or housewife then (s)he becomes

7
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When sickness lasts one year (see section 5.71.

state 13. Until the date of which (s)he becomes this economic activity. which
is assigned by lot, labour income has been paid.

If labour supply remains positive we investigate whether one becomes unemployed or noL For that purpose we have to determine the unemployment probability from the state employed. Starting-point is the corresponding probability
by age and sex in 1977, which can be determined from the Labour Force Survey
1977. In view of the probability of becoming employed again by duraUon of
unemployment (see the next section) in 1977 and the number of persons at
work in 1976. but unemployed in 1977 [51,000 men and 21.000 according to
the Labour Force Survey, see Corpeleijn (1979: 651)]we calculated that 220.000
men and 74.000 women lost theirjobs. The number of persons who are laid off
in the current year, is determined up to 1988 by the 1977-number, the change
in the unemployment rate. the change in the probability of flnding a job and a
cbrrection factor for the size of the labour force. For the period 1988-2020 we
assume that unemployment declines by an annual growth in employment ofO.5
per cent [see Departementale Werkgroep SZW (1984)1. After 2020, the number
of lost Jobs is assumed not to change: 130.000 men and 130,000 women.
So, the probability of becoming unemployed for wo(men} by age in the
current yearis determined as the probability in 1977, multiplied by the number
of wo(men) who lost their jobs in the current year and the size of the fe(male)
labour force in 1977 (3,478.000 men and 1,191,000 women. respectively) and
divided bythe numberofwo(men) dismissed in 1977 (220,000 men and 74.000.
women respectively) and the size of the fe(male) labour force in the currentyear.
This probability is adjusted for being a civil servant or not. Civil servants
have a lower probability of being laid off. The correction factor is derived from
Meesters (1983). Until 1956. a female civil servant is also dismissed if she
marries.
It is also corrected for the level of education. The effect of the level of
education on the probability of losing one's job is derived from Spannenburg
(1981). On both last adjustments, a correctlon is executed for changes in the
structure of the level of education of the labour force and the proportion of
persons working as a civil servant, respectively, to guarantee consistency.
Next, we decide by lot whether a person is laid offor not. If (s)he becomes
unemployed, (s}he becomes the economic activity"unemployed employee" (state
6). "unemployed civil servant" (state 7) or "unemployed others" (state 4). depending on the former state. We again assigned by lot at which date (s)he is dismissed. That date becomes the "month of unemployment" and up to that date
labour income has been paid. The'year of unemployment" becomes the current
year.

4.3.5. Transitions from the state unemployed.

If a person is unemployed, we first decide whether (s}he remains unemployed
or not. For that goal the exit probabilities out of the state unemployed are
103

calculated for both men and women. For the period 1953-1986 we know the
number of new registrations at the labour exchange [see for the period 19531977 Hartog (1980) and for later years NCBS (27)1. From NCBS (27). we have
the number of registered unemployed persons. unemployed for less than three
months, on February lst, on May lst, on August 1st and on November lst, of
each year. Using these figures, we can calculate the exit probability out of the
state unemployed during the first three months ofbeing unemployed. Namely,
these two sources give us the proportion of people who became unemployed
between twoofthe aforementioned dates and were no longer unemployed atthe
end of that period. Suppose that this is x per cent Let 100*exp(q) be the probability ofbeing still unemployed after one day and assume that this probability
does not change during the flrst three months and that the inflow is distributed
uniformly over time. Let d be the number of days between two dates. Then we
see that:
x = d i.

P exp(d-t)*q.dt

=

[exp(d-q}- 11/(q-d)

(4.3.1.)

0

From (4.3.1.) we can determine q numerically. The monthly exit probability
during the first three months of being unemployed (p) is now:
p = 1 -exp(q*d)

(4.3.2.)

Using the data from NCBS (27) we can also derive the probability of flowing out
of the state of being unemployed between three and six months and the exit
probability in the second half year of unemployment. Up to 1978, this last exit
probability is also applied to persons who are unemployed for one year, one and
a half years, and so on. For the years 1978 and after, the yearly exit probabilities are also known for persons who are unemployed for one year, two years
and three years Isee for example Social and Cultural Planning Agency (1986:
311)1.

While data before 1953 are lacking, the 1953-probabilities are also
applied to the years 1947 up to and including 1952. For the years 1987 and
after, we assume that the exit probabilities remain constant at the 1986 level.
These general exit probabilities are corrected for individuals for their level of
education. The correction factors are determined on the basis of the Labour
Force Surveys 1977 and 1985 Isee NCBS (1980c and 1987b)1. Between these
two years, the correction factors are interpolated. For the years 1976 and before,
the correction factor for the year 1977 is the starting-point. The figures for 1977
are adjusted for the changes of the level of education of the unemployed in
comparison with 1977. For the years 1986 and after the procedure is analo-

gous, with 1985 as the year of departure.
From 1973 on, we also adjusted the exit probability if the person is
disabled before becoming unemployed (so, one now has state 14, 15 or 16). The
104

Labour Force Surveys show that their exit probabilities have decreased relatlvely
since that year.
On the basis of this exit probability. it is assigned by lot whether an individual
will leave unemployment or not in the current year. If (s)he leaves unemployment, it is also assigned by lot at which date (between the datum dates in
question) this happens. Until this date. any possible unemployment benefit (see
chapter 5) will be paid.
Using the transition probabilities as derived from the Labour Force Survey
1977, we again investigate whether the person becomes disabled (only for
persons in state 4 or 16). becomes houseman / housewife (state 13) or enters
the state of conscript. If (s)he becomes disabled his or her state becomes 11,
the year of disablement becomes the current year. the attribute "disabled" is
now true and the percentage of disablement is assigned by lot If he is conscripted. the assigned date is the date of conscripuon.
If the person does not become disabled, houseman / housewife or a
conscript, his or her labour supply is determined. We assume that (s)he finds
ajob. for the number of hours that follows from the optimalization of the labour
supply. The year and month of employment are given by the aforementioned
date. Next it is assigned by lot whlch state civil servant. employee or selfemployed - the individual becomes. This depends on the income percentile in
which (s)he is classified (see section 4.4.4). The distribution of self-employed
persons, employees and civil servants over the different percentiles Is based on
the income distribution for the year 1979 Isee NCBS (1984b)1. For the period
1947-1965. it is corrected for the fact that married women are not considered
forjobs as civil servants. Again, a correction is made for the relative size of the
three groups [see NCBS (26)1, in which we assume that no changes take place
in this distribution after 1986.
-

4.3.6. Transitions from the state houseman / -wife.

If an individual is in state 13. houseman or housewife. we decide for each year,
using the transition probabilities from the Labour Force Survey 1977. whether
(s)he becomes disabled (self-employed persons only) or conscript.
If (s)he becomes disabled, (s}he becomes state 11. disabled others. It is
assumed that the person becomes disabled on July l st of the current year. The
attribute "disabled" becomes true, the percentage of disablement is assigned by

lot and the year ofdlsablement becomes the current year. If the individual has
to do military service, then the date of conscription is assigned by lot. Economic
activity becomes conscript (state 8).
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4.3.7. Adjustments in the economic activity.
When the aforementioned transitions have taken place. the simulated number
of employed and unemployed persons will generally differ from the actual or
predicted number of employed and unemployed persons. We carry out this
correcUon while the estimation ofthe parameters ofthe labour supply function
is executed with data referring to the year 1985. It is quite debatable whether
people in. for example. the 1950s show the same behaviour. Therefore we
confront the simulated numbers with the actual or predicted figures. For the
period 1990-2029 we use the forecasts of Departementale Werkgroep SZW
(1984). For the years 2030 and further we assume that the number of unemployed persons remains constant and that the labour force participatlon rates
remain constant at the 2029-level.
Now we are able to compare the simulated numbers (corrected for the sample
size) with the realized numbers and to adjust the economic activity of the populauon ifthe aforemenuoned numbers differ too greatly. First, the simulated and
the true numbers of unemployed men and women are compared. If the simulated number is less than the true one, the simulated number is then raised
by giving persons who are houseman / housewife or employed, the state unemployed. First, labour supply is tested if it concerns a housewife or a houseman.
Theyare onlyadded to the unemployed if labour supply is positive. This process
continues until the simulated number of unemployed persons equals the true
one.
If the simulated number is larger than the true number of unemployed
persons. then the simulated number is diminished by giving the corresponding
numberofunemployed persons in the sample, the state houseman / housewife.
This also happens in a random way.

Next, the simulated and actual numbers of employed men and women are
compared. The procedure is analogous. If the simulated number is less than
the true one. the simulated number is raised by randomly giving persons who
are houseman or housewife, the state employed if their labour supply is positive.
If after this operation the simulated number is stillless than the true number,
personsare randomlydrawn from the people who are disabled. Using the labour
supply funcUon. we determined whether their labour supply is positive and, if
so. they are added to the employed population. This process continues until the
simulated number of employed persons equals the true one.
If the simulated number is larger than the true number of employed
persons, then the simulated number is diminished by giving the corresponding
number of employed persons in the sample. the state houseman / housewife.
This happens ina random way.

At last we testwhether the employed populauon is correctly subdivided over the
categories employees, civil servants and self-employed persons. If this is not the
case, economic status has been adjusted to get the right numbers.
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4.3.8. The economic activity of the initial population.
Ifa person has left his education before 1947. the income percentile is flxed in
the aforementioned manner. Then the required number of conscripts is drawn
from the population. For the remaining persons. it is simulated whether they
are in the labour force or not. For that goal the participation rates from the 1947
Census [see NCBS (1952)1 are used. We differentiate by age, sex and marital
status. The unemployment rate bysexin 1947 is used tosimulate whether (s)he
has a job or not. If it is decided that a person is unemployed. the status
becomes unemployed, others (state 4), the year of unemployment is 1946 and
the month of unemployment is assigned by loL If the individual has a job. it is
assigned by lot (using his or her income percentile) whether (s)he is an
employee, civil servant or self-employed. If a person is not in the labour force.
(s)he becomes state 13. being houseman or housewife. This means. that we do
not consider the state disabled. While the disablement benefits start in 1967,
this is no problem in view of our goal.
4.4. Labour income.

Generally, the distribution of lifetime earnings is derived from panel data or a
pooling of cohort and cross-secUonal data. covering only a relatively very small
part of the period where a person earns money. In the most favourable cases.
the period under investigation spans about ten years Isee e.g. Creedy and Hart
(1979) and Fase (1969)1, so that the age-earnings proille does not relate to the
complete lifetime earnings ofany one individual. Generally, the researcher starts
from the widely accepted assumption that at a particular age. the earnings are
distributed lognormally, the evolution of the mean ofthe logarithms of earnings
to age has been assumed to follow a quadratic function in the variable age,
whereas the variance is assumed to follow a linear function in the variable age
Isee for example Fase (1969)18. Sometimes other variables are added. For
example, Creedy and Hart (1979) use dummies for the different birth cohorts.
The functions are estimated, and thus the distribution of lifetime earnings has
been determined. In a similar way, it is possible to describe the distribution of
earnings in a particular year.

Apart from the fact that the functions for different cohorts are based on a (too)
limited period, there is another important drawback. It is hardly possible to
derive the distribution of earnings for the future or for the past, because the
parameters of the aforementioned quadratic and linear functions for the mean
iii and variance differ between generations and years. This is. of course, the
result of the fact that these functions are not based on theoretical arguments.

«

81.his immediately follows from the assumpuon that logincome at age l equals logincome at
age t-1 plus a systemaUc term and an addluve random shock.
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but only on empirical insight'. Therefore it is hardly possible to derive the
distribution of lifetime earnings. Fase (1972) claims that his model can be used

for this purpose. However, in practice he can only provide us with the geometric
mean. His method also only holds for homogeneous educational or occupational
categories, so that the method cannot be applied to the total population of a
country, which severely limits its application. The foundation of this kind of
stochastic models is also weakened by the result of Thatcher (1976) and especially the tests by Taubman (1976). Sahota's conclusion in his 1978-survey on
personal income distribution theories is clear: '... The old stochastic theory of
distribution is apparently in disrepute...' ISahota (1978: 9)1.

'Ihe course of lifetime earnings can be explained in two ways. On the one hand.
we can work in a completely descriptive manner. on the other hand we can
select an appropriate function on the basis of income formation theories. The
flrst approach has the disadvantage that the user does not know what determines the course of the income curve, so that the forecast of the future course
becomes very speculative. However, if one wants to know the real course of the
age-earnings profile, of, for example, the birth generation of 1950, knowledge
concerning the future is ofvital importance. On the otherhand. the method has
the advantage that (part 00 the course of the proflle can be determined ina very
simple way using only relatively few data. This does not hold for the second
method. in which microdata are preferred.
Unfortunately, these dataare not available for a sufficiently long period for most
countries. Probably, the United States and the United Kingdom are the only
exceptions; see Atkinson. Bourguignon and Morrisson (1988 and 1990). From
this viewpoint it is not an obvious choice to follow this method. In the light of
the available data for the Netherlands, we opted for a pragmatic approach in
which we estimate Pt and 02, using macrodata and extending the model used
by e.g. Creedy and Hart (1979). We drop the assumption that logincome in the
current year equals logincome in the foregoing year plus a systematic term and
an addiuve random shock. So. the limitation to homogeneous categories does
not hold, whereas it it will be possible to derive the income distribution.

Following a descripuon of the data in section 4.4.1, we discuss the model in
section 4.4.2. In the next secUon we estimate the course of the mean male fulltime income and variance by age. Lastly, we show how we use these results to
simulate the age-income profile for individuals.

g Human capital theory also gives a inverted U-shaped proflle for A. The statlstlcal model for
lit can also be interpreted in this way: see Fase (1971).
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4.4.1. The data.
Since 1962, the Netherlands Central Bureau ofStatlstics (NCBS) has published
(aggregated} earnings data for individuals. Before 1962, the household was the
income unit. so that in the case of married people. each individual's income and
thus the mean (aggregated) income. was not available. We use the "keminkomen", which gives the sum of the income components which are characteristic
foreach socio-economic category. As a consequence. the same income elements
are included in the keminkomen of self-employed persons. civil servants,
employees, and managers of private and limited liability companies and corporations. The keminkomen can be considered as the primary income excluding
income from capital. This will be our income concepL This means that we use
the income from labour of the self-employed. employees. and managers of
private and limited liability companies and corporationsio. From the NCBS we
have received data for different age groups for both males and females for the
years 1967, 1970.1975. 1983 and 1985. Available data for other years are not
used because these data are not completely comparable. In the used data also
some changes in definitions have taken place. see NCBS (1967a and b. 1972a
and b, 1977b. 1979. 1980a, 1982c, 1984b and 1985b). From these pooled
cross-sectional data, we can derive 46 observations for the mean income and
the variance: six age groups in 1967 and ten age groups in the other years.
Because we are using pooled cross-sectional data, the individuals aged about
17.5 years in 1970, for example, who earned on average about 4.800 guilders
then. are not tile same people as those in 1975 aged 22.5 years who earned on
average about 18,300 guilders in thatyear. No doubt, manyofthese people were
the same, but because some people left the labour force. and others ofthe same
age entered the labour force between these two years, these data do not exactly
measure the earnings of the cohort born around 1939/40 in this example. In
interpreting our results. we must realize that they only hold for those people
who are in the labour force atthe moment under investigation.'rhe mean labour
income by age is given in flgure 4.4 and in table 4.4.
The graph shows a continuous increase of mean labour income by age between
1967 and 1983, whereas this income in 1985 formostage groups does notdiffer
with that in 1983. Within a year. the males' income increases up to about 45
years. Thereafter it declines. The picture for the females' mean labour income
is quite different. In 1967 and 1970 females' mean income is rather stable over
the different ages. In 1975 we see a real top for the first time and this picture
becomes clear in 1983 and 1985: a top at the age of about 25-30 years, next
a decline in income (until about 40 years). whereafter income again rises. This
picture is of course effected by the large part of part-time jobs under females.

10

Some benefits for theunemployed areinduded andcannotbeisolated. However, their impact
during the period under investigation was limited.
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The data are not corrected for part-time labour participation. While part-time
labour participation strongly influences the development in females' mean
income and its coefficient ofvariation we will limit our estimations for the males'
ones.

Figure 4.4. The age-income profile. the Netherlands; 1967, 1970, 1975,
1983 and 1985.
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The variance is based on grouped data. The number of income brackets varies
between 13 and 32. This means that the true inequality is underestimated,
while the inequality within brackets is neglected. The degree of underesUmaUon
depends on the number of income brackets. Empirical studies show that the
underesUmation is limited lo a few per cent when ten or more income brackets
are used Ie.g. Gastwirth (1972), and more specifically for the Netherlands, Odink
and van Imhoff (1984)1. The coefficients ofvariaUon for the different age groups
are also shown in table 4.4. For males. we see that the coefflcient of variation
declines up to about the age of 22-27 years old. and thereafter generally
increases. For women, the picture again is different. Here, a clear top is present
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at about the age of 55 years old. The level of the coefflcient of variation is generally larger for females than for males. Here, the differences in partlcipatlon
rates and the extent of part-time jobs will also influence the picture.

Table 4.4. The mean income and its coefficient of variation.

year age group
1967

-

<=20
21-29

30-39
40-49
50-59
60-64

1970 15-19
20-24
25-29

30-34
35-39
40-44

45-49
50-54
55-59
60-64

1975 15-19
20-24

25-29
30-34
35-39

40-44
45-49
50-54
55-59
60-64

males
mean

2887
8344
13354
16069
15351
13322

4778
9594
13891
16515

18536
19890
20343
19988
18357
16463
11424
18304
24339

29308
31636
32990
33963
33165
31366
27651

females

coeff. var.

mean coeff. var.

.826
.597
.724
.900
1.059
1.176

2676
4729
4548

.428
.396
.512
.647
.907
.940
1.092
1.034
1.087
1.184

4038
6148
6016
5500
5160
5758
6136

.362
.333
.406
.499
.512
.649
.692
.730
.740
.776

10987
14351
13534
11096
10698
11100
11831
12339
13298
13435

4841
5361
5361

6661
6702
6693

.664
.657
.917
1.101
1.150
1.081
.370
.388
.619
.877
1.003
1.028
1.077
1.067
1.059
.959
.285
.414
.686
.914
.960
.968
.991

.987
.873
.811
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Table 4.4. The mean income and its coefficient of variation (continued).

year age group
1983 15-19

20-24
25-29
30-34
35-39
40-44
45-49
50-54
55-59
60-64

1985 15-19
20-24

25-29
30-34
35-39
40-44

45-49
50-54
55-59
60-64

males
mean

females
coeff. var.

9245
23284
33740
41121
47572
50404
49435
48665
46975
41336

.790
.503
.422
.497
.560
.642
.672
.712
.773

8017
22682
34151
41515
48298
52081
51725
49505
47628
41782

.898
.535
.455
.505
.565
.635
.679
.705
.783
.802

.731

mean coeff. var.
9018
22040
25116
21242

.784
.414
.473
.716

19164
18365
19254
20581

.781

21209
21070

.807
.811

.824
.743
.654

7944
20823
25201
22376

.800
.444
.470

19922
19451
19284

.782
.818
.823
.829
.757
.719

20510
20637
20774

.671

4.4.2. The model.

Our point of departure is the statistical model, adapted from Aitchison and
Brown (1957) and Fase (1969), which describes the distribution of individual
income by age. Individual income has been considered as a random variable
related to age. The individual is assumed to start his career at age s. at which
(s)he receives an annual income equal toK. This variable y, is assumed to follow
a two-parameter lognormal distribuuon and age is considered to be a discrete
variable. This implies:
PUL I yj = /' tili P"alp

with
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(4.4.1.)

fy·(Y.as.4210-1 . exp [-th((log y - p„)/C.)21 dy

/' 5., P#•a.9 =
0

If we also assume that the distribution of proportional changes in income with
increasing age is a normal one. which is a realistic assumption, then income
follows a lognormal distribution for all ages [see Hart (1973)1.

Thus,
Pe 5 yt I t) - / \ brt; Pt•Ct2)

(4.4.2.)

with
fyt

/\ (Yt; Pt•(It2) = J (y.4.4210-1 * expl-th((log Y - Pt)/9)21 dy
0

Using 25 - log y equation (4.4.2) can be transformed into the normal distribu-

tion. so that for all ages:
F(x It) = N(xt;

F t•c2J

(4.4.3.)

This model has been extensively tested by Creedy (1974). As mentioned before,
the usual procedure is to determine the distribution of the complete age-income
profile by introducing a quadratic function in the variable age for Pt and a linear
one for Isee e.g. Fase (1969) and Creedy (1975)1, whereby in some cases
dummy variables for different cohorts are also used Isee for example Creedyand
Hart (1979)1. Although this approach gives a rather good description forthe ageearnings profile within a year, or for (part of) a generation, the problem is that
the parameters of the aforementioned quadratic and linear functions are, of
course, not constant over time and differ between generations. So, this method
can hardly be used to describe the future profile, unless we are able to predict
and explain the parameters. But in that case one would prefer to look for a
better model. We will follow this method by introducing theoretically interpretable variables.
The foregoing only implies that labour income at every age follows a lognormal
distribution. No assumptions have been made concerning the distribution of
labour income over a range ofyearsll.

11

Generally, this last distribution is not the normal one and probably it will be leptolcurtic:

see Hill (1959).
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While pt, being the mean of the logarithm of the income at age t. cannot be
calculated from the data. we will estimate the logarithm of the mean income
(called log a,). For the same reason we will estimate the var-lance of the income
the income (#)· Then. A and al
(132t) instead ofthe varlance of the logarlthm of
can be determined via K = log 04 - 1/6*02, and.132, = a *|(exp(# ))- 11; see Aitchison
and Brown (1957: 8).

4.4.3. The estimation of a and ji.
A general model for log a is:

log at=Xt'.B+Zt'.r +5
where

(4.4.4.)

X = (Xti• ··· • Xtm)' avectorof m explanatory variables. which represent individual attributes whlch are fixed over time (like sex, for-

mal education),
Zt = (Al' -'Ztk)' a vector of k explanatory variables. which represent individual attributes. which vary over time (such as family
status and job related characterisucs)

8=0

1, ••-

,

Bm)'

a vector of parameters and

t = ('[i. ··· . rk)' a vector ofparameters and
6 an error term, representing unobserved characteristics.

Now two problems arise. The first one is what explanatory variables have to be
included in equation (4.4.4). A review oftheories can be found in Sahota (1978).
An all-embracing general theory. however, is not available. 'rheories of primary
income formation can be divided into four categories [see ag. Hagenaars and
Wunderink-van Veen (1990)]:
a) Theories based on free choices, in which consumers try to maximize their
utility. This implies amongothers the following explanatoryvariables: education,
age, household composition and type ofjob;
b) Theories in which characteristics of the parents explain the income profile:

inheritance of genetic characteristics, upbringing and social environment;
c) Theories based on chance mechanisms and
d) Theories based on imperfect markets, for example segregated labour markets.
Besides, some theories combine these four types of theories. These theories are
termed by Sahota as "more complete theories". They seem to be the most appropriate ones for our purpose.
Now, our second problem becomes manifest: we must limit ourselves to
macrodata and this means that we have to use explanatory variables that are
aggregate approximations of elements that are at work at the micro level.
Besides, data are not available for all variables that should be included.
We limit ourselves to the following variables:
1) The evolution in the logarithm of the income per head of the working
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populauon. M.
2) Age minus 15 years. AGE15. and its square. AGE152.
3) 'rhe unemployment rate for each age group as a proportion of the average
unemployment rate by age. UN.
4) The proportion ofpeople with primaryorsecondaryeducation bycohort. EDL
Because the evolution in mean income depends on the growth in naUonal
income. and in the size of the earning population, given by the proportion ofthe
working population in the total population, the inclusion of the variable NI is
self-evident This variable is, like the dependent variable. measured in constant
prices of 1980. We expect. of course. a positive effect of NI on the mean income
by age.
According to human capital theory, one would prefer an inverted Ushaped profile in the variable age. Therefore, the variables AGE15 and AGE152

are inserted.
UN is inserted because a relatively high unemployment. indicative of a
larger gap between labour supply and labour demand. could put pressure on
labour income.
Lastly, we have the variable EDL. It is assumed that a higher level of
education means a larger marginal productivity and thus a higher income per
worker. Studies in the field of the effect of schooling on earnings. affirm this
picture. Also, human capital theory leads to this conclusion: for a review, see
ag. Freeman (1986). We therefore assume that a lowering of the proportion of
persons with only aprimary education has apositive effect on the mean income.

Table 4.5. GLS estimation results for log a.
variable

coeff.

t-value

intercept
NI

-.122
.908

-.27
27.01

UN

-.011

-.34

.069

15.27
-12.70

AGE15
AGE152
EDL

:104£-2
-.168

-1.63

R24 = 0.990
a, = 0.050

mean log a = 10.24
observations =41
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Because individual female's income proflles are heavily effected bystrong fluctuations in labour supply, while changes in male's ones are rather limited, we limit
ourselves to the explanation of male's mean income and its dispersion. In this
we use full-time income for males of 20 years and older.

The estimation result can be found in table 4.5. The goodness-of-fit as measured
by the adjusted R2 is very high. All variables have the expected sign. The coefflcients of the age variables imply that income increases up to the age of about
48 years. Thereafter it declines. If the logarithm of the naUonal income, corrected for the proportlon of the working populauon in the total population.
increases byone percentage point, then the logarithm of the mean income rises
by 0.908 in each age group. The relative unemployment rate is not significant.
An increase in the variable EDL by one percentage point results in a decline in
the logarithm of mean income of 0.168.

Table 4.6. GIS estimation results for 8/a.
variable

coeff.

intercept

t-value

2.070

2.85

NI

-.255

-4.63

UN

.210
.043

3.18

AGE15
AGE 152

EDL

-.057E-2
.387

5.21

-3.55
1.57

R24 = 0.899
c, = 0.077
mean j3/a = .702
observations = 41

In a similar way a regression equation for the logarithm coefficient of variaUon
.Bt/04 has been estimated. Here, the same explanatory variables are inserted.
It is assumed that income inequality decreases if the level of education
increases. The variable EDL has been used to measure this impact on income
inequality. The sign should be positive: a decrease in the proportion of lower
educated persons diminishes inequality. For the variable NI we assume an
analogous mechanism: an increase in NI decreases Income inequality. To cover
the impact of changes in the distribution of productivity as age increases (for
example as a consequence ofa larger inequality in health) the variables AGE15
and AGE152 are also incorporated. The effect of differences in unemployment
rates between age groups is measured by the variable UN. We expect a positive
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sign: the larger the unemployment. the larger the income inequality. The
regression result is given in table 4.6.

Again. the variables have the expect sign, and are all - with exception of EDL signmcant. A decrease in the proportion of persons with lower educaUon by one
per cent results in a decrease in income inequallty, as measured by 8/a. by
0.387 per cent Also a rise in the logarithm of the national income. corrected
for the proportion of the working population in the total population (NI). lowers
income inequality. If relative unemployment is large in an age group. the resulting income inequality will be realtively somewhat larger. The coefflcients of
the variables AGE15 and AGE152 show that income inequality inclines as age
increases. Maximum inequality is reached at the age of about 63 years old.
We have now implicitly derived the age-income proflle for the period 1967-1983
(the estimation period for both equations). For the past, the observations forthe
different variables were used. For the future, we assume the following. National

income will grow by 2 per cent a year. Employment rises by 1.5 per cent up to
1995. and by 1.0 percent after that year. The unemployment rate is derived
from Departementale Werkgroep Ministerie van SZW (1984).but adapted forthe
realization of the unemployment figures in 1990. The other variables are
obtained from the NEDYMAS results. We will use these results to simulate the
income course of individuals, which is the subject of the next section.

4.4.4. The individual age-income profile.
The distribution of the age-income profile, determined in the foregoing. is a
distribution at the macro level. For every year we can indicate what the mean
income and what its variance will be for each age. For that purpose the working
population, LFF, EDS, EDH and UN are calculated each year. Using the evolution in the national income, we can derive NI.

If we now know in which quantile of the distribution an individual is, we
are able to say what his or her income will be. Let vq be the q-th quantile of the
normal distribution, with mean zero and variance one, then there holds for ·rq,
being the q-th quantile of the lognormal distribution with mean p and variance
# (parameters which are determined in section 4.4.31:
Tq = exp (p + vq.G)

(4.4.5.)

The implication for our model NEDYMAS is that. if we know for each age in
which quantile an individual is, we also know his or her lifetime income proftle.
If an individual leaves school. it is assigned by lot in which percentile
(s)he arrives. The drawn percentile depends on his or her sex and level ofeducation. The probabilitles are based on Corpeleljn (1987), which contains the mean
full-time labour income and its variance for persons, aged 23 and 24 years old,
by age and level of education for the years 1979 and 1985. Using these data.
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we simulated the distribution by percentiles for different levels of education for
both men and women. A procedure maintains consistency. if the distribution
of persons leaving school, by level of education, changes. With the help of this
distribution and the level of education the percentile is assigned by lot in the
year in which the person leaves the educational process.
Income mobility has been modelled using Alessle. Camphuis and Kapteyn
(1990). These authors used microdata from the flrst four waves of the Socio
Economic Panel, collected by the NCBS. held inApril 1984, October 1984, April
1985 and October 1985. In this panel only after tax wages are asked. These
after taxwages were transformed in taxable income. Next Alessie. et aL estimate
the taxable income of people who have a paid job. Although this income concept
differs from ours (primary income; for the differences, see table 1.3 and footnote
10 in chapter 1), we will use their results because for our goal these are the only
available ones using microdataiz. While our model is based on full-time annual
income. we only use their results for heads of households. In this group. the
majority works full-time.

Alessie, Camphuts and Kapteyn adopt the following model:

Y,t=Xit.8 +01+

4

(4.4.6.)

in which ytt is the logarithm of individual is income in year t: Xlt is a vector of
explanatory variables; 8 is a vector of parameters; 0 1 is a normally distributed
error term with mean zero and variance 02*; e# is a normally distributed error
term with mean zero and variance ci. The error terms 0, and Ett are independent.
This specification implies a stochastic part composed of an individual effect (03
and a time-independent effect kit).The first part stands for differences between
persons. whlch are not incorporated in the systematic part of equation (4.4.6.).
XK.B. like differences in natural ability and differences in labour ethos. and
which do not differ over time. The second part stands for other elements which
are not incorporated in the systematic part. These factors are allowed to vary
over individuals as wellas over time. The first partofthe stochastic specification
can be considered to be implicitly incorporated in our assignment of the percentile an individual belongs to after leaving school.
Alessie. Camphuts and Kapteyn (1990) use the following explanatory
variables: the natural logarithm of age, its square, dummy variables for level
of education and dummy variables for type of education. They estimate 02, at
0.11. We use this value to determine income mobility in our model. Startingpoint is the percentile the individual is assigned. Each year, the income belongIng to this percentile is determined using the results for the mean income and
its variance for the individual's birth cohort (using table 4.5 and 4.6). l'his

12

The Sodo Economic Panel data are not available for this study in view of its costs. If it had
been available we could have transformed the after tax wages into before tax wages.
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income is adjusted for the evolution in fit• according to:

Yn = exp(14 + vi.4 + 41

(4.4.7.)

in which Ytt is the income of individual i in year t. Plt is the mean of logincome
of t's birth cohort in year t: vt is is percentile assigned for year t; alt is the
variance of logincome of i's birth cohort in year t Et is a draw from the normal
distribution with mean zero and variance 0.11. When each person has passed
through the labour income submodule, each person's percentile is again determined.

Given the percentile in which the individiial is classified. his or her age. the
calculated NI. UN, EDL, and the random draws from the normal distribution.
his or her full-time labour income for the current year is determined. Multiplyitig this full-time labour income by the participation rate and the number of
months worked in the current year divided by twelve gives the earned labour
income.

4.5. Taxes.13
Because we have limited ourselves to labour income, only income taxes have
to be considered. In the Dutch income tax system, the taxes to be paid are
determined by the tax group in which one is classified and the tax rate (which
differs among tax groups up to 1973).

Between 1947 and 1972 the Dutch income tax system consisted of three tax
groups. Taxgroup III applied to persons who were entitled to family allowances.
The tax rate within this group also depended on the number of children for
whom one received family allowances. Tax group II applied to married persons
who could not claim family allowances, for divorced and widowed persons, who
were 65 years or older or had been married for at least flve years, and for
unmarried persons who had reached the age of 65years. All other persons came
within tax group I. Each of these tax groups had a different personal tax allowance. From 1955. disabled (but younger than 65 years old) and aged people
received an extra income taxdeduction. Married women were not taxable. Their
income was added to the husband's income and tax was levied on this combined
income.
Separate tax tables existed forall tax groups. The tax to be paid was fixed
in these tables for different income groups. The distinguished number of income
groups was very large. For example, tax group I contained 1507 income groups
in 1972! For pracUcal reasons, we approximated this tax system by a derived
graded system of income brackets for tax assessment, one for tax group I and

13

All data used in this submodule are derived from NCBS (28).
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another for the other taxgroups. Itappeared that the marginal income tax rates
hardly dllTered between tax groups II and III, and within the last one, if we took
account ofthe personal taxallowances. So we could limit ourselves to a number
of income groups that range from 16 income groups for tax groups II and III in
1947 to 34 income groups for tax group I in 1948, 1949 and 1950.

In 1973 the Dutch labour income tax system was revised. Since then. four tax
groups are distinguished. which determine the personal tax allowance. One tax
ratesystem is applied to the taxable income, independent of the taxgroup. Also.
the number of income groups is limited: eight in 1973 and 1974 and nine from
1975 on. Up to and including 1982 the aged were allowed an extra income
deduction. The deduction differed between married and non-married 14 persons.
Also up to and including 1982. disabled persons received an extra deduction.
if they were younger than 65 years old and disabled for at least 45 per cent15.
Since 1973. self-employed people received an extra deduction if their income
was below a certain level. Up to 1978, a tax deduction for children existed. The
deduction depended on the number of children and on whetherornot one could
claim family allowances pursuant to the "Family Allowance Act for WageEarners" (see secUon 5.4).

For the years 1973 up to and including 1983, the classification into tax groups
was as follows:
1) Working married women;
2) Unmarried persons up to 34 years old;
3) a) Unmarried persons older than 34 years; b} Unmarried persons up to 34
years old, who could claim family allowances; c) Widowed and divorced persons;
4) Married men.

In 1984. the classification changed. Also the possibility of transfer of tax allowances between partners and an extra allowance forone-parent families were
introduced. The possibility of transfer of tax allowances implied that if the
income was lower than the personal tax allowance, the difference between both
could be added to the partner's personal tax allowance. The extra allowance for
one-parent families only held for persons belonging to tax group 4). The extra
allowance amounted to 25 per cent of his or her income. up to a maximum.
The classification for tax groups became:
1) All persons not belonging to tax groups 11, III or IV;
2) a) Non-married, non-cohabiting people older than 33 years, who run a oneperson household; b) Non-married. not cohabiting with a partner. who run a
household with children younger than 27 years old, for whom one cannot claim

14

Non-married refers to single, divorced, separated and widowed persons.

15

In 1981 two groups were distinguished: those with a degree of disability of more than 80 per

cent and thase whose disability was less.
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family allowances; c) Cohabitingpeople, 27 years or older. and married persons,
whose partner in the former case is also 27 years or older, and whose partner
has an income of his or her own between a certain lower and upper limit; d)
Cohabiting people. who can claim family allowances:
3) Cohabiting people, 27 years or older, whose partner is also 27 years or older.
and where the partner's income amounts to less than the lower limit under 2c):
4) Non-married non-cohabiting persons, who can claim family allowances for
at least one child, younger than 27 years old. and belonging to his or her
household.
In 1985, the tax group classiflcation changed again, as did the requirements
for receiving the extra allowance for one-parent families. An allowance for
working persons and an extra allowance for specific working persons were
introduced. whereas the allowance for self-employed persons was left
unchanged.

Ifoneworks outside the home, one can claim the allowance forworking persons.
The extra allowance for working persons can be claimed ift (s)he can claim the
(normal) allowance for working persons, belongs to tax group 1),and has a child
ofyounger than twelve years of age in his or her household, or 2) (s)he is selfemployed, receives an allowance for working persons, belongs to tax group 3},
and his or her partner works in his or her flrm.

In the latter case. the partner can also claim the extra allowance. The extra
allowance forone-parent families can now be claimed ifone belongs totaxgroup
4). works outside the home, if at least one child aged 13 years or younger
belongs to his or her household. and if there is no child, aged sixteen to 27
years old, who runs the household.
'rhe tax group classification between 1985 and 1989 was:
1) All persons not belonging to tax groups 2). 3) or 4);
2) a) Single persons. aged 27 years or older, who cannot claim family allowances; b) Non-married. non-cohabiting persons. aged 27 years orolder, with
children up to 27 years old belonging to the household. for whom no claims on
family allowances exist;
3) a) Married persons, whose partner has no income; b) Cohabiting, non-married
persons. aged 27 years or older. whose partner has no income and is 18 years
or older;
4) Non-cohabiting, non-married persons, who can claim family allowances for
children belonging to their household.

In 1990 the proposals of the so-called Oort-Committee became operaUve. These
proposals Isee Ministerie van Sociale Zaken en Werkgelegenheid (1989: 46-47)
and Directoraat-Generaal der Belastingen (1989)1 have resulted in a relatively
radical change in the tax system and in the way in which premiums for the
generalinsurances are levied. Labour income taxes and the premiums forAOW,
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AWW. AAW and AWBZ16 are combined in one levy17. This also implies a transfer of the AAW and AWBZ premiums from employers to employees. Employees
are compensated for this transfer by an extra allowance on the labour income.
The maximum premium income (see e.g. section 5.2) equals the first income tax
group from now on. The nine tax rates are replaced by only three tax rates, and
the premiums for the general insurances are no longer deductable. Now six tax
groups are used:
1) Married or cohabiting persons who transfer their tax allowance to their
partner. 'I'he tax allowance for the person in this group becomes zero;
2) a) Married or cohabiting persons in a household in which both partners earn
an income above the tax allowance (Dfl. 4,568 in 1990); b) Single persons, who
are not classified in group 6); c) Persons. who are head of a one-parent family,
but who are not classifled in groups 4), 5) or 6); the tax allowance amounts to

Dfl. 4.568 in 1990:
3) Married and cohabiting persons who received the tax allowance of their
partner. Their tax allowance now is Dfl. 9,112 In 1990:
4) Non-married, non-cohabiting people who run a household with at least one
child younger than 27 years old and no children over 26 years old. The tax
allowance amounts to Dfi. 8,222 in 1990;
5) Non-married, non-cohablting people who have a paid job and who run a
household with at least one child younger than 12 years old. l'he tax allowance
amounts to Dfl. 8222 plus 6 per cent of the labour income (up to a maximum
of Dfl. 3,654) in 1990;
6) Single persons, aged 27 to 65 years old, with an income below D fl. 35.000
On 1990). l'he tax allowance amounts to Dil. 5,695 (in 1990).

Contrary to the past (when a partial transfer was possible), the complete tax
allowance is now transferred to the partner. The extra allowances for working
persons and the extra one for speciflc working persons have been abolished.

The aforementioned tax group classifications, the tax rates (for the period 19471972 in an approximate manner) and the allowances. have been built in
NEDYMAS. When a person has passed the social security module (see chapter
5). his or her tax group is determined for the current yearlf Taxes can only
be determined at this point, because his or her taxable income is not known
until now. With reference to the other tax-deducuble items (like extraordinary

16
17

The AKW premium was terminated in 1988. It is now paid by the state.
With the exception of persons older than 64 years. These people do not pay AOW and AWW

premiums.
18

With the exclusion of married women up to 1973. Their income has been added to their
husbands' income.
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charges. deductlon of costs above the so-called 4 % acquisition costs ruleig,
commuting costs above the minimum deduction. various specific costs and
gains for self-employed persons) we only consider the 4 % acquisition costs
ruler and a fixed amount for commuting costs (Dfl. 200 in 1988). An example
of the determination of an employee's taxable income is shown in table 4.721.

Table 4.7 Derivation of the taxable income for an employee in 1986 (Dfl.).
a.
b.

gross wage
private pension premium (5.1 per cent of the gross wage
after deducUon of the franchise' of Dfl. 25.640)

40.000

c.

income on which the employee insurances are levied (a-b)

39,268

d.
e.

premium ZFW, employers' part (4.8 per cent of c)
premium WW (1.75 per cent of c)

f.
g.

premium ZW (1 per cent of c)
premium WAO (15.05 per cent of c. after deduction
of the franchise of 23.751)
deductions - commuting costs
- 4 % acquisition costs rule (upper limit)

h.
i.

income on which the general insurances
are levied (c+d-e-f-g-h)

j.

premiums AOW and AWW (12.7 per cent of i)

taxable income (i-j)

h.

732

1,885

687
393

2.335
200
800

36,738

4,666
32.072

or contribution-free allowance

19

Generally speaking. working people can always claim a reduction for costs which are
necessary for the acquisition ofanincomeon their taxable income. The reduction is 4 % of the gross
wage after deduction of the private pension premium and the deductlon for clvil servants (see
chapter 5). at minimum. But the minimum deductible amount is limited downwards and upwards
(Dfl. 200 and DO. 800, respecuvely, in 1988). This regular 4 % deduction is called the 4 %
acquisition oosts rule. If real acquistuon costs are larger than these 4 % or Dll. 800 lin 1988) one
can claim the real costs.
20 In this way, most employees have been treated in the rlght way. From NCBS (1985b: 144)
it is known that 94 per cent of the employees apply the 4 % rule and consequently 6 per cent claim
more than 4 96.
21

The example is taken from Bolhuis ( 1987: 133).
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Until 1990 this taxable income is diminished by claims on disablement allowances, allowances for the aged. tax deducUon for children, the allowance for
one-parent families, the allowance for working people, the extra allowance for
working people and the allowance for self-employed persons. lf the resulting
amount is less than the tax group allowance, no tax is levied since 1984 and
the difference between both amounts is transferred to the partner, if presenL
Ifthis amount is larger than the tax group allowance, this amount is diminished
by the tax group allowance. and the tax rates are applied to this. From 1990
on. the taxable income equals the income on which the general insurances are
levied (in both cases item i. in table 4.7 minus the tax allowances).
4.6. Level of education and economic activity of immigrants.
If a person has immigrated in the current year and (s)he has already reached
the school-age, his or her level of educatlon is simulated up to the year in
question. Ifwe have to do with a "new" immigrant, (s)he flows twice through the
education process and the lowest level of education is assigned to this person.
This procedure results in a level of education that is quite near the real level.
If education was completed before the current year and the person is
younger than 65 years old (in the other case one becomes state 3, retired), then
the economic activity is determined. First. it is decided (using the probabilities
derived from the Labour Force Survey 1977) whether (s)he is disabled or not.
If so. the pointer "disabled" becomes true, the state becomes "disabled. others"
(state 11) and the percentage of disablement is assigned by lot.
If the person is not disabled. his or her labour supply is determined,
the
labour supply function in section 4.3. If this labour supply is zero or
using
negative. (s)he becomes a houseman or housewife (state 13). If it is positive, the
person becomes state "unemployed, others" (state 4). It is assumed that people
start looking for a job three months before they immigrate. This determines the
year and month of unemployment. Next, we follow the procedure as described
in section 4.3.5, on the understanding that the start of a Job cannot take place
before the date of immigration.
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Chapter 5

The social security module:

5.1. Introduction.

After the determination oflabour income. the social security module starts. This
process is shown in figure 5.1. First the premiums for private and civil servant
pensions and the deduction for civil servants are determined. This gives us the
gross wage. If this has been executed for all workers and we are in the year
1993 or later, via the net-net and gross-gross coupling. the level of the different
benefits, the maximum premium income for the general insurances and the
maximum premium income for the employee insurances are calculated (see
section 5.20). For the years 1987 and earlier. these amounts are known from
NCBS (30)2. Next, the claims for the General Old Age Pensions Act, the General
Widows and Orphans Pensions Act, the widows and orphans pensions of the
Civil Servants Pensions Fund. the family allowances, the General Disablement
Benefits Act, the Sickness Benefit Act, the Disablement Insurance Act, the
disablement pensions of the Civil Servants Pensions Fund. the old age pensions
of the Civil Servants Pensions Fund. the unemployment benefits for civil servants, the Unemployment Insurance Act, the Unemployment Provisions Actand
the New Unemployment Insurance Act are determined. If this is executed for
all persons, we can calculate the claims that also depend on the income ofother
household members: the Provision for Older and Partly Disabled Unemployed
Employees, the Supplementary Benefits Act and the General Social Assistance
Act. Ifwe are in the year 1993 or later, we then have to calculate the premium
percentages.

1 For a performance test of this module. see Nelissen (1992a).
2 Like all other data, unless mentioned otherwise.
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Figure 5.1. An overview of the social security module.
start after labour income -. read one individual from file

.1
- all individuals dealt withf. »im a ion of
write individual to file

1) private pension premiums
2) pension premiums civil servants
3) deduction civil servants

s

-, yes -I execute net-net and
gross-gross coupling,
: read individual from file
if year > 1992

.1
-

-all individuals dealt with
write individual to file

,

-A yes

--- no
-1 v
simulation
of

4) benefits from AOW, OP-ABP, AWW,
WP-ABP, family allowances, AAW,
WAO, IP-ABP, WRO, WW, WWV, NWW

, read individual from file

- all individuals dealt with -= no.talion of
A

5) benefits TW, IOAW, ABW

1

write individual to file 4

1

-i yes -I determine premium percentages,

if year > 1992

, read individual from file

- all individuals dealt with -= simula,ion of
write individual to file
-I yes

4

6) premiums for ZFW, ZW, WAO, WW,
NWW, AOW, AWW, family allowances, AAW and AWBZ
, taxes (see chapter 4)

Lastly. we can determine the premium payments for the Health Insurance Fund
Act, the Sickness Benefit Act, the Disablement Insurance Act, the Unemployment Insurance Act, the New Unemployment Insurance Act, the General Old
Age Pensions Act, the General Widows and Orphans Pensions Act, the family
allowances. the General Disablement Benefits Act and the General Exceptional
Medical Expenses Act. At this point. all calculations for the social security
module are executed and we goback to the labourmarketand income formation
module to calculate the taxes.
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5.2. The General Old Age Pensions Act (AOW).3
The AOW has come into force on January 1st 1957. The law provides for a
compulsory insurance against the financial consequences of old age on reaching
the age of 65 years. All residents in the Netherlands aged 15 to 65 years are
insured: One can claim an AOW benefit if one is 65 years or older and has
been insured. Until April 1st 1985, married women could not claim a benefit.
Their benefit was linked to that oftheir husbands. The husband's claim started
on the flrst day of the month in which he turned 65 years. Exceptions existed
for those women:
- Whose husbands were
already 65 years, but had never been insured for the
AOW;
- Whose
marriage took place when both partners could both claim an AOW

beneflt individually and
--Who were the breadwinners and whose husbands were disabled and had not
yet reached the age of 65 years.
Since April 1st 1985. both married women and men are independently entitled
to an AOW benefit.

Intually the AOW benefit was a relatively small amount. It was raised to a social
minimum on January 1st 1965, sothata fixed minimum standard of living was
guaranteed. In the early 1970s further structural increments took place and
holiday allowances were added to the benefit. From 1976, the (net) AOW benefit
for a married couple equals the net minimum wage. An unmarried individual
now receives a benefit which amounts to 70 per cent of the benefit, which a
couple receives.
Since January 1st 1987, new cases of unmarried cohabiting people are
treated in the same way as married persons. Relatives in the first degree (for
example a parent and a child) are treated as non-cohabiting persons. As from
the aforementioned date. a married person receives 50 per cent of the total
benefit for married couples, when (s)he reaches the age of 65 years. On this
same date. a special AOW benefit for one-parent families, receiving family
allowances, was introduced. This benefit amounts to 90 per cent ofthe (100 per
cent) benefit for married couples.
Between January 1 st 1987 and April 1 1988. an extra allowance - which
is independent of the income of the younger partner - is paid if one of the
partners receives an AOW beneflt, whereas the other partner has not yet

3 The description ts derived from NCBS (30) and Elseviers (1983: 117-123).
4 Non-residents who are governed by Dutch tax laws while they are employed in the Netherlands. are also insured for the AOW. However, residents who are insured for a foreign old age
pension. because they are employed abroad, are not insured for theAOW. Persons who are no longer
insured, have the possibility of continuing theAOW insurance - which is only possible in comblnation wi th a voluntary AWW insurance - by voluntary premium payments.
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reached the age of 65 years.
Since April lst 1988, a pension of 70 per cent of the net minimum wage
is paid to a person eligible for the AOW, if his or her partner is younger than
65 years. The amount of the extra allowance depends on the partner's income
if this partner is 59 years or younger. The extra allowance is made up to a
maximum of 100 per cent of the AOW beneflt for married couples. This income
dependancy does not hold if (s)he was eligible for the AOW benefit before April
1st 1988.
The AOW beneflt ts based on an insurance duration of 50 years (between the
ages of 15 and 65 years). A number of temporary provisions are at work. So, it
holds for persons who were already 65 years or older on January 1st 1957
(when the AOW was introduced) and therefore never had the possibility of being
insured. that under given conditions. the period between their 15th and 65th
year was the period of insurance. For persons who were already 15 years ofage
but not yet 65 years on this date, an analogous provision holds. I f one has no
income in anyyear, but does meet the other requirements, one is also insured.
Besides. some temporary provisions for immigrants and emigrants apply. Ifone
has not been insured for a year or did not pay the AOW premium due to carelessness. the AOW benefit is reduced. The reduction amounts to one per cent
for married people (and people treated in the same way) and two per cent for
unmarried persons.
In the case of death. the AOW beneflt is paid up to and including two months
after the month of death for married persons, and up to and including the
month of death in the case of an unmarried person.

The AOW premium is levied on the so-called premium income for the general
insurances (see point i. in table 4.7) up to 1990. From 1990 on, the premium
is based on the taxable income. The premium is a percentage, up to the maximum premium income, which from 1990 on equals the upper limit of the first
income tax group.
Self-employed persons with an income below a flxed amount receive an
integral or a partial reduction. This reduction is flnanced by the government.
Until April l st 1985, the wife's income was added to her husband's
income and the AOW premium was levied on this sum (up to the maximum
premium income). If the woman's income was larger than her husband's, itwas
possible to take the woman's income as the starting-point. Generally. this has
flscal advantages. Since then. the AOW premium is levied on each income
separately and the maximum premium income also holds for both incomes
separately.

The foregoing has been nearly completely built in in our model NEDYMAS. The
only excepUons are:
- The excepUons for residents and non-residents as mentioned in footnote 4.
Residents are considered to be insured; non-residents are not insured.
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- 'rhe provisions for immigrants are only partly taken into accounL
- The voluntary premium payments by emlgrants are not taken into account
- The provision, existing uptoJanuary 1st 1987. that married females who were
the breadwinners and whose husbands were disabled and had not yet reached
the age of 65 years can claim an AOW benefit when they are 65 years or older,
has not been modelled.

5.3. The General Widows and Orphans Pensions Act (AWW).5
The AWW has come into force on October 1st 1959. It is a compulsory general
insurance against the financial consequences of death of the insured husband
(the widows pension) or both wife and husband (the orphans pension). Recently,
the Centrale Raad van Beroep (Court of Appeal) decided that men can under
the same conditions as women - also claim anAWWbenefitwhen their (insured)
wife dies. As a consequence. widowers can claim an AWW benefit from January
1st 1988. The following therefore goes for men as well.
-

The group of insured persons is exactly the same as for the AOW. Analogous
temporary provisions are at work and a voluntary insurance is also possible
here (but only in combination with avoluntary insurance for the AOW). Besides,
some specific groups ofwidows and orphans living abroad can claim an AWW
benefit.
'rhe AWW has four types of benefits. Firstly. we have the h(gh wiclows pension
for widows with at least one unmarried child younger than 18 years living at
home. The beneflt equals the amount a married couple receives from the AOW
(and thus equals the net minimum wage since 1976). The high widows pension
ends if the widow no longer meets the conditions. If she meets the conditions
for the low widows pension, then her pension is transformed into this type of
pension. If this is not the case. she can claim a temporary widows pension.
Secondly, we have the low widows pension. If the widow cannot claim a
widows
high
pension, she may have the right to this type of widows pension.
This pension holds for widows who have at least one unmarried child, but no
unmarried child younger than 18 years living at home; forwidows who were 40
years or older or were disabled at the time of the death of their husband; and
for other widows who were 35 years or older. but not yet 40 years on the last
day of the month in which their husband died and have or have had an own
child who was married or had died before her husband died, assuming that the
widow was already 35 years at the time the child married or died. 'rhe beneflt
amounts to 70 per cent ofthe AOW beneflt for married couples. 1lle low widows
pension ends, when the widow no longer meets the conditions, unless she was

See NCBS (30) and Elseviers 11983: 107-111).
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already at least 40 years. when her disablement ended or at least 35 years when
her last child married or died. In these last two cases, her low widows pension
continues. If it ends, she can claim the temporary widows beneflt.
In all other cases, the widow can claim the third type when her husband
dies. the ternporary widows benefit The duration is 19 months at the most and
depends on her age. The benefit is paid for six months at least. If the widow is
27 years or older. then the beneflt period is increased by one month for each
year she is older than 27 years at the moment of becoming widow. taking into
account the maximum period of 19 months. The amount of the benefit is also
70 per cent of the AOW benefit for married couples.
These three types ofwidows beneflts are always terminated in the month
the widow reaches the age of 65 years. From that moment on. she can claim
an AOW benefit. If the widow remarries, the widows benefit is terminated.
The fourth and last type of AWW benefit is the orphans pension. It is paid
to full orphans up toand including the age of 15 years (without any limitation).
to disabled full orphans aged 16 and 17 years. to full orphans aged 16 up to
27 years. who are studying, and to full orphans in the same age category who
run the household in which at least one other child can claim an orphans
pension. The amount depends on the orphan's age.
The AWW premium is levied in the same way as the AOW premium.

The foregoing is inserted in NEDYMAS. with the exception of:
- A number of very speciflc provisions for widows and orphans living abroad;
- The settlements for residents and non-residents and the provisions for
immigrants are treated in the same way as in section 5.2:
- The voluntary premium payments by emigrants are not taken into account.

5.4. Family allowances (KW/KWL/KWR/KKZ/KTO/AKW).6
The purpose of the various family allowances is to provide addluonal income
to ensure the standard of living of children up to a certain age. Until January
1979 one received family allowances without further condIUons (on the understanding that one was insured) for children up to the age of 16 years. Since
then. the age limit is 18 years. If a child is older, but disabled or running the
household or a student (up to October 1 st 1986) one receives family allowances
if the child is younger than 27 years and the child is largely supported by his
or her parents. From 1963 on. one can receive twice or even three times a family
allowances benefit for one child under certain condiUons; it is then said that
the child counts for two and three children. respectively. A child counts for two
children if the child is younger than 16 years. lives outside the parental home

6 See NCBS (30) and Elseviers 11983: 102-105).
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for reasons of education or sickness and is largely supported by his or her
parents (that is to say for 50 per cent or more), or if the child is 16 or 17 years.
lives alone and is largely supported by his or her parents, or if the child is aged
between 18 and 27 years, is studying (up to October 1 st 1986) or running the
household, and is largely supported by the parents. Up to October 1st 1986,
chlldren living outside the parental home. who were studying. aged between 18
and 27 years. counted for three children if they were supported completely or
almost completely (that is to say for 90 per cent or more) by their parents.
From January lst 1983. unemployed school leavers aged 21 years or
younger can claim family allowances for six months.
As we said in the Introduction, the following family allowances acts are incorporated in NEDYMAS: the Family Allowances Act (KW) and the Beneflt Receiving
Persons Family Allowances Act (KWR), which both apply in the period 19471962. the Wage Earners Family Allowances Act (KWL) and the Self-Employed
Persons Family Allowances Act (KKZ). which are both operative in the period
1963-1979, the Civil Servants Family Allowances Provision (KTO). which is at
work between 1947 and 1979 and the General Family Allowances Act (AKW)
which is in force since 1963.

The AKW provides familyallowances from tile flrst child on, from January 1980.
Before that date. the AKW provided only family allowances for the third child
and subsequent children, whereby civil servants and teachers were excluded.
These last two groups do no receive any family allowances at all from the AKW.
As a consequence of the extension in 1980, the KWL, KKZ and KID were abolished.

From January lst 1979 on, the family allowances for the first child. if
born after that date, was halved. Since January lst 1983, the allowance is only
halved tf no other children are present in the household. From 1982 on. all
family allowances were adjusted for the change in the price Index figure of the
consumption ofemployee families with two children. each halfyear. Since 1983,
the beneflt structure has been specilled more and more. Among other things.
the child's age. for example. now also determines the benefit.
All residents who have reached the age of 15 years are insured. Besides
this. some groups of non-residents are insured. Insured persons have to pay
premiums up to the age of 65 years. For employees, the premium was paid by
the employer up to July lst 1988, and afterwards the premium was financed
by public funds. Self-employed people have to pay for themselves. Deductions
similar to the payment for AOW and AWW hold for this group. Women who are
45 years or older and who do not have children, are exempt from premium
payments on their non-labour income.
The KKZ and KWL provided some groups of family allowances for the flrst two
children between January 1st 1963 and January 1st 1980. Self-employed
persons received family allowances from the KKZ for their first two children. if
their Income was less than a certain level. The income level for the second child
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was somewhat above that for the first child. Up to July 1st 1978 the benefit
equalled the KWL benefit While the tax deduction for children continued to
exist for self-employed persons. whereas this deduction was abolished for other
persons. the KKZ beneflts have been below Lhe KWL benefits since that date.
The KKZ beneflts were financed by public funds.
The KWL provided family allowances for the flrst and second child of
employees and persons who were put on the same footing as employees. The
last category almost coincides with persons who received a bene fit from tile ZW.
the WAO. the AAW. the WWV. the WW, the AOW or the AWW. The employees
premiums were paid by their employers and for the other group the premiums
were financed by public funds. The same maximum premium income as for the
AKW, applied here.

Civil servants and teachers were covered by the KID. Benefits and premium
payments were in accordance with the KWL and AKW. 'Ille premiums were
financed by public funds.
The group of insured persons for the KW is about the same as for the ZW (see
section 5.7). However. no income limit was in force. Civil servants. again, were
excluded. The possibility of counting one child for two or three children did not
yet exist. Also, no benefits were paid for children aged 16 years or older. who
were running the household. Family allowances were provided for each
employee's working day and for each day for which the employee received a
benefit from a social security act, without having worked.
The premium was paid by the employer and amounted to a percentage
of the daily wage (up to a maximum. which equals the maximum premium
income for the ZFW).
The KWR provided family allowances to persons receiving a beneflt from the
Disablement Act. the AOW or the AWW. The regulation was in accordance with
the KW. Benefits were. however, paid for each month instead of each working
day.

The settlements distinguished are almost all included in NEDYMAS. While the
Disablement Act is not an element of NEDYMAS. it is not possible to determine
the family allowances for people receiving a benefit from the Disablement Act.
For studying children. aged 16 years and older, only grants were considered as
income (see chapter 4) and this determines the extent to which these children
are supported by their parents. It is also assumed that children running the
household have no income, whereas disabled children only receive an AAW
benefit (from October 1st 1976 on). The group of non-residents who are insured
for the AKW, are not included.
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5.5. The General Disablement Benefits Act (AAW).7
The AAW takes effect on October 1st 1976. It is an insurance against the flnan-

cial consequences of longlasting disability. All residents up to the age of 65
years and some groups of non-residents are compulsorily Insured for the AAW.
One can receive a benefit from the age of seventeen. To receive a benefit at that
age. one has to be disabled for at least one year and to be insured. If an individual becomes disabled after his 17th birthday, (s)he receives a beneflt if (s)he
is insured, if his or her disability has already existed at least one year and if at
the moment of becoming disabled. (s)he earned an income from or relatlng to
labour. which exceeded a fixed minimal amount8. In all cases (s)he has to be
disabled for at least 25 per cent. Married women did not receive an independent
right to abeneflt untilJanuary 1st 1980, under the restriction that they became
disabled on or after October 1st 1975. Before that time, married women could

only claim a benefit if they were breadwinners:
The level of the AAW benefit is determined on a certain amount, which we shall
call the AAW-basis. Up to 1980 two bases existed:
- A high AAW-basis for married men and for unmarried persons who had to
support at least one child, aged seventeen or under;
- A low AAW-basis (which amounts to about 70 per cent of the high AAW-basis,
and as a consequence, from 1978 on, 70 per cent of the net minimum wage) for

all other rightful claimants.
From 1980 up to and including 1986, four AAW-bases existed. The general
AAW-basis equals 70 per cent of the net minimum wage, with the exception of
persons up to the age of 21 years, for whom in accordance with the minimum
youth wages, lower amounts apply. This general AAW-basis applies to everybody. unless another AAW-basis has been declared.
The middle AAW-basis applies to married persons and to unmarried
persons who take care of children, younger than 18 years. on the condition that
the insured person's income, augmented with his or her partner's income (if
present) amounts to at least 15 per cent and at most 30 per cent of the maximum AAW-basis on the flrst day at which one can claim the AAW benefit. In
this case the AAW benefit amounts to 85 per cent of the net minimum wage.
If the aforementioned sum of incomes amounts to less than 15 per cent

See NCBS (30), Elseviers (1983: 40 and 56-68) and Ministerievan Sociale Zaken en Werkgelegenheid (1986: 19).
8 On thislast condition, several exceptions exist, among others for students, unmarried persons
and self-employed persons.
9 A verdict of the Centmle Raad van Beroep has laid these limitauons for married women open
to criudsm. 'The consequences are not fully clear at the moment. Anyhow, women who were already
disabled before 1979 can claim a benent, also if they were not the breadwinner.
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of the maximum AAW-basis, then one receives the maxlmumAAW-basis, which
equals the net minimum wage.
Lastly, an individual AAW-basis. This AAW-basis applies to persons who
worked part-time during the year preceding the day they became disabled and
whose beneflt would amount to more than 80 per cent of their income during
that year. They receive 80 per cent of this income.

From January 1 st 1987 only one AAW-basis has been in operation: the general
AAW-basis. Everyone receives 70 per cent of the net minimum wage. If necessary. one can appeal to the Supplementary Beneflts AcL A temporary provision
applies to one-parent families. If they received a higher benefit on December

31st 1986. a supplementary benefit Is paid of up to 100 per cent of the net
minimum wage. For persons up to the age of 23 years. the amounts in accordance with the minimum youth wages remain in force.
Besides the AAW-basis, the AAW beneflt is determined by the degree of disablement. The AAW benefit amounts to the AAW-basis times a proportion, which
depends on the degree of disablement. l'he benefit is terminated if the degree
of disability drops below 25 per cent, or when one reaches the age of 65 years,
or dies. or - being a widow - if she can claim an AWW beneflt. If a person who
receives an AAWbenefltdies, hisor hernext ofkin receive a death beneflt under
certain conditions. The death benefit equals the AAW benefit during the remaining part of the month in which the person died plus two extra months.

The AAW also has the possibility of creating provisions which serve for maintenance. recuperation or benefit of one's disability, or for improvement of one's
living conditions. Also people who do not receive a beneflt. but are insured. can

claim this kind of provision.

Premiums had to be paid by all insured persons between 15 and 65 years ofage
up to 1990. If one was an employee, premiums were paid by the employer up
to 1990. Since 1990 the AAW premium has to be paid by the employee himself.
'I'he employee receives a compensation for this amount from his or her employer.
Up to 1990, the premium was a percentage of the so-called premium income
for the general insurances and from 1990 on it is levied on the taxable income.
Analogous to the AOW and AWW, a maximum premium income exists, which
is the same for all general insurances. For self-employed persons. the same
procedure holds as for the AOW, AWW and AKW.
The model NEDYMAS does not take into account the category of non-resident
persons who are insured for the AAW and the additional provisions. The same
applies to the minimum income condition for persons who become disabled after
the age of 17 years. 'Ille impact of this is very limited in practise. The individual
AAW-basis has not been included in the model. All other elements are included
in NEDYMAS.

An additional problem is related to the way in which the inflow is
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modelled. Inflow into the AAW (and also WAO) goes via the ZW for employees
and via the DSO for civil servants (see section 5.7), whereas other people flow
in via state transitions (see section 5.3). While this does not happen with the
aid of a behavioural equation. the relation between inflow and socio-economic
variables, like age, income and education - which probably influence the inflow
process - is not present. That will probably effect our results in chapter 6.

5.6. The Disablement Insurance Act (WAO).10
The WAO becomes operative on July 1st 1967. The law provided forthe financial
consequences of longlasting disablement for employees up to the moment at
which the AAW came into force. Since that time - October 1st 1976 - both the
AAW and the WAO provide in these financial consequences of disablement. For
efnployees who became disabled after October 1st 1976. the WAO is a supplementary benefiL
Insured are all persons who are insured for the ZW and persons who
receive a WWV beneflt. Employees above the age of 65 years are not insured.
This also holds for persons who take part in the Civil Servants Pensions Fund.

Allemployees who have beendisabled for 52 weeks and whose degree ofdisablement is at least 15 per cent can claim a WAO benefit. The level of the benefit
depends on the degree of disablement and on the daily wage. The daily wage
is the wage earned on average per day in the profession practised in the year
before becoming disabled. The level of the beneflt is maximized by the fact that
a maximum daily wage exists for the WAO. Nowadays. the beneflt is at most 70
per cent of the daily wage. From 1969 up to 1987 breadwinners with a degree
of disability of more than 80 per cent also had a minimum benefit. From 1987
on. the minimum daily wage for this group is guaranteed by the Supplementary
Benefits Act (see section 5.12. The benefit is index-linked with the wages.
l'he benefit ends if the degree of disablement drops below 15 per cent,
if the benefit recipient turns 65 years or if (s)he dies. The revision of the social
security system in 1987 also implied a re-examination ofdisabled persons, aged
35 years or less. Persons who become disabled after January 1 st 1987 and are
disabled for less than 80 per cent, are considered to be unemployed for that
part. they are not disabled. Before that time, the possibility existed to enlarge
the degree of disability if labour market circumstances were bad. the so-called
verdiscontering. This also holds for those re-examined disabled persons whose
degree ofdisablement is readJusted downwards. On that account. one can claim

an NWW benefit ifone worked for at least halfa year before becoming disabled.
For any additional claims after that period. see section 5.10. One then has a
right to a partial Continued Benefit in view of the NWW. during one year at

10

See NCBS (30). Elseviers (1983: 68-70) and Ministerie van Sodale Zaken en Werkgelegenheid
(1986: 20-22}.
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maximum. Later. one can claim an additional benefit from the IOAW (see section
5.11). The level of the partial Continued Beneflt from the NWW and the AAW
/ WAO beneflt amounts to 70 per cent of the last earned wage income (which
is index-linked). One can possibly also claim an additional benefit from the 'IW
(see secUon 5.12).
Until the AAW became operative. the WAO also had provisions which
served for maintenance, recuperation orbenefltofone's disabilityor for improvement of one's living conditlons. If a person who receives a WAO benefit dies,

his orhernextof kin receiveadeath benefit under certain conditions. The death
beneflt equals the WAO benefit during the remaining partofthe month in which
the person died plus two extra months.

WAO premiums are paid by both employer and employee. Since 1981. the
employee's part is the largest one. Before that year employers paid the largest
part. Premiums are levied proportional up to a maximum income. which is the
same as for the ZW (see the next secUon). As a consequence of the introduction
of the AAW. which governs the lower benefit part for employees, a part (the
franchise) has been free of payment, since 1977.
NEDYMAS contains all foregoing elements with the exception of the provisions
and the re-examination of disabled persons in 198711. And. of course. the same
problem as with the inflow in the AAW is manifest: we do not have a behavioural
equation that determines the inflow.

5.7. The Sickness Benefit Act (ZW) and Sickness Payments for Civil Servants (DSO).12

The ZW becomes operauve in 1930 and is the oldest settlement treated in this
chapter. Its goal is to insure employees up to the age of 65 years against the
financial consequences of not being able to work as a result of disability, acctdent (from July 1. 1967 on'l or sickness. Sickness also implies pregnancy and
childbirth. For the concept of the employee, see Elseviers (1983: 16). As a consequence, unemployed persons who receive a WW or an NWW beneflt have to
claim a ZW beneflt in case of sickness. Civil servants cannot claim a ZW benefit.
For them. the DSO is operative. Before July lst 1967, a ZW beneflt could only
be claimed ifincome was below a fixed upper limit, the so-called maximum wage

limit.

11

The impact of the re-examinauon appears to be very limited.
See NCBS (30) and Elseviers (1983: 49-56).
13
Before July 1st 1967. the flnancial consequences of accidents were covered by lhe Accident
Insurance Act and those of disablement by the Disablement Act or the Temporary Act for Disablement Pension Receivers. We will not report on these acts for lack of sumcient data.
12
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The benefit amounted to 80 per cent of the daily wage up to May 1st 1985,75
per cent between May 1 st 1985 and January 1 st 1986. and 70 per cent afterwards. From 1969 up to 1987 a minimum wage guarantee existed during the
first six weeks of sickness, on the condition that the individual was married or
took care ofa child aged 17 years or younger and his or her income. augmented
with the partner's income. amounted to less than 93.75 per cent of the minimum wage. From January lst 1987, one has to claim a benefit from the TW in
this case. 'rhe benefit is limited by the maxlmurn premium income. l'he benefit
starts the third day after the day the sickness (or disablement or accident) took
place. The maximum beneflt duration is one year. After that year one flows into
the WAO or AAW or the disablement pension of the Civil Servants Pensions
Fund. Before the introduction of the WAO, the Disablement Act or the Temporary Act for Disablement Pension Receivers applied.
Employers are allowed to give a supplement to the ZW benefit of up to 100 per
cent of the daily wage and to pay the flrst two days which are not paid by the
ZW. This supplement is called the supplementary beneflt.

If a person who receives a ZW benefit dies. his or her next of kin receive a death
beneflt from the ZWunder certain conditions. The death benefit amounts to 100
per cent of the daily wage during the remaining part of the month in which the
person died plus two extra months.
The ZW considers pregnancy and childbirth benefits to be a specific element of
the sickness beneflt. Generally, a benefit which equals the daily wage is paid
during six weeks before childbirth and six weeks after childbirth.
The ZW has the possibility of a part-time resumption of work. The ZW
benefit will then be reduced for that part.
The ZW premium is a percentage of the wage, up to a maximum (the maximum
premium income). The premium differs between branches of industry and
depends on the risk of sickness in the various branches. The employer pays the
premium, but he is allowed to deduct half the premium, up to one per cent at
most from the employee's wage. If the employer has provided supplementary
beneflts, the Ministry of Social Affairs can agree to deduct more than one per
cent.

As we said before, civil servants have a settlement of their own: the DSO. The
DSO is more or less in accordance with the ZW. However, the beneflt is 100 per
cent. the first two days of sickness are also paid and it is financed by public

funds.

NEDYMAS assumes that the ZW benefit is supplied by the employer up to 100
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per cent and that the employer also pays the first two daysi: It does not take
accountofthe possibility of a part-time resumption ofwork. Also. no distinction
can be made between disability (before one year has expired). sickness and

accidents. so that the financial consequences of accidents up to a duration of
one year are included in the ZW before 1967. Actually. these belong to the
Accident Insurance Act (see footnote 13). Further. no differentiation has been
made in premiums between various branches ofindustry.The average premium
percentage has been used.
The inflow into the ZW and DSO is based on the number of sicknesses
by age. sex and duration in flrms for which the trade associationis takes care
of the ZW beneflts [see NCBS (31)1. These numbers are transformed into the
probability of becoming ill for i days (i =1,2,..., 365).
The effect of socto-economic characteristics on the absence from work for
illness has been incorporated by disunguishing duraUon of sickness by level
of education (primary school. junior (vocational) training, secondary (vocational)
training, vocational colleges and university), in which a correction was made
forage and sex compositlon. The figures arederived from Vanden Brekel (1986,
table 5). It is assumed that one only receives a ZW or DSO benefit once a year.

5.8. The Unemployment Insurance Act (WW). 16
The WW. which came into force on July 1st 1952. insured employees against
the financial consequences ofinvoluntary unemployment. On January 1 st 1987.
the WW was incorporated into the NWW (see section 5.10). All employees up to
65 years were insured. Before 1957 also people aged 65 years and older were
insured. Civil servants were excluded. Separate settlements existed for this
category (see secUon 5.17). Until 1965 a maximum wage limit existed, which
was identical to the maximum wage limit for the ZW.

The WW consisted of three parts: the unemployment insurance for persons
belonging to a particular branch of industry (in Dutch wachtgeldverzekering,
the general unemployment insurance for employees. and the insurance against
the risk of unemployment due to weather conditions.
The first one aimed at employees who belonged to a given branch of
industry. During their unemployment period. they were included in the labour
pool of that branch. A person was entltled to a benefit from this type of insurance if (s)he had been employed by employers who were members of the trade
association in question. for atleast 130 days during the last twelve months. The
maximum beneflt period was eight weeks in a period of twelve months. Until

14
15
16
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Nowadays, this holds for about 90 per cent of all employees.
Private industrial executive body for social insurance in the Netherlands.
See NCBS (30) and Elseviers (1983: 77-91).

January 1st 1985 the level ofthe benefit was 80 per cent ofthe employee's daily
wage. From that date on, the benefit amounted to 70 per cent of the daily wage.
As was the case for the WAO and ZW a maximum beneflt existed. which was
determined bythebeneflt percentage and the maximum premium income. Since
1969 a minimum benefit level existed for breadwinners. The premium was flxed
for each branch of industry by the trade association. who carried the insurance
risk. Both employers and employees paid half the premium.
The second insurance. the general unemployment insurance for
employees, held for those employees who were not eligible for the first type of
unemployment insurance (because theydid not belong to the labour pool ofthat
branch). and forthose unemployed persons whose maximum period for the flrst
type of unemployment insurance had expired, or who had already used their
eight weeks during a preceding period of unemployment. Here also, the
employee had to be employed during at least 130 days during the last twelve
months. The maximum duration was 26 weeks a year, which number was
diminished by the period received for the first type of insurance benefiL The
level equalled that for the flrst type. The premium did not differ between
branches: it was a uniform rate. Both employers and employees had to pay a
part of the premium.
The unemployment due to weather conditions was a parUcular type of
unemployment. which of course differed between branches of industry. One had
to have paid a premium for at least 120 days during the last twelve months in
order to receive a benefit. The benefit amounted to 110 per cent of the hourly
wage rate. The premium was paid by the employer.

Recipients of a WW benefit were insured for the ZW. In case of sickness, the
unemployment benefit was replaced by a ZW benefit. If a person who received
a WW bene fit died, his or her next of kin received a death benent under certain
conditions from the ZW. The death benefit equalled the WW beneflt during the
remaining part of tile month in which the person died plus two extra months.
In March 1974 a settlement for supplementary payments to wage income was
introduced. If one accepted a job with a lower income, one received a supplementary payment to this income.

NEDYMAS does not distinguish between the unemployment insurance for
persons belonging to a branch of industry and the general unemployment
insurance for employees. The condluons for a benefit and the level of the benefit
do not differ. The difference is in the premium payment. However, in NEDYMAS
the branch of occupation is not modelled. Therefore. we use an average premium percentage for the flrst type of insurance. Unemployment due to weather
condiuons has not been incorporated, because we do not have sufficient data.
Also. the settlement for supplementary payments has not been incorporated.
The inflow into and the outflow out of the state unemployed is simulated
by the submodule for state transitions (see section 4.3). It is assumed that an
individual loses his job once a year at most.
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5.9. The Unemployment Provisions Act (WWV).17
The WWV was in force between 1965 and 1987. When an employee (no longer)
had a claim to the WW, (s)he could be eligible for a WWV beneflt. To claim a
WWV benefit one had to be employed at least during tile last six weeks before
being unemployed or during 130 days in the year previous to the moment one
became unemployed. The beneflt duraUon was two years in the first instance.
If one had reached the age of 60 years after these two years. the WWV benefit
was prolonged up to the retirement age of 65 years.
From June 22nd 1983 on. young people up to the age of 23 years had
to have been employed for at least 130 weeks in the three years preceding their

unemployment. Their beneflt duration was limited to one year at most
Since May 1st 1985 the beneflt durauon depended on age. Persons up
to 23 years could claim a benefit for six months at most. persons aged 23 to 30
years for one year. persons aged 30 to 35 years for 18 months and older people
for two years. If one had been employed for 4.5 years during the last six years,
six months were added to the aforemenUoned period. Ifone had reached the age
of 60 years at the end of the bene flt period. the WWV beneflt was prolonged up
to the age of 65 years. but the level of the benefit was limited to the net minimum wage for breadwinners and to 70 per cent of the net minimum wage for
others.
The beneflt amounted to 75 per cent of the daily wage until January 1 st 1985
and 70 per cent after this year up to the maximum premium income. From
November 3rd 1969. a minimum daily wage was in force for breadwinners. The
settlement for supplementary payments to wage income - if one accepted ajob
with a lower income - was also applied in the WWV. Married women could only
clatm a benefit from October 1st 1976. Up to December 24th 1984, married
women only received a benefit if they were breadwinners. If a person died. his
or her next ofkin received a death benefit from the ZW under certain conditions.
The death beneflt equalled the WWV benefit during the remaining part of the
month in which the person died plus two extra months.

The WWV was flnanced from public funds and thus no premium levies were
applicable.

When the NWW (see the next section} became operative. the WWV was abrogated.
NEDYMAS contains all elements with the exception of the settlement for supplementary payments and the possibility ofpartial unemployment in combination

with being employed for part of the time.

17
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See NCBS (30) and Elseviers (1983: 91-101).

5.10. The New Unemployment Insurance Act (NWW).18
On January 1st 1987. the WW and the WWV are replaced by the NWW. The
group ofinsured persons did not change. The main difference between the NWW
and its predecessors is the dependence of the duration of the benefit on the
number of years one has worked before becoming unemployed. Besides. the
NWW has the possibility ofvoluntary insurance for, among others. development
workers. employees who are employed abroad by a Dutch employer and housekeepers who are not insured compulsorily. Also, the minimum beneflt forbreadwinners is abolished and replaced by the 'IW (see section 5.12).
The level of the beneflt amounts to 70 per cent of the daily wage and is limited
by the maximum premium income. Premiums have to be paid by the employer
and bytheemployee. The premiums area percentage ofthe income and are also
limited by the premium income.
Persons who become unemployed on or after January 1 st 1987, are entitled to
an NWW benefit if they were employed for at least 26 weeks in tile year preceding the moment of falling out of work. In that case one can claim a benefit
during a half year. To be eligible for a benefit over a longer period, one has to
beemployed during three years in the flveyears preceding the momentoffalling
out ofwork. If one was not employed for reasons of taking care of children up
to the age of six years these years are considered as years worked; if the
children are aged six to twelve years, half of these years count as years worked.
Persons up to the age of 23 years can only receive a benefit for longer
than a half year, if they have been employed for flve years without interruption
before they fell out of work. In that case their benefit is prolonged by three

months.

The extra duration of the NWW benefit for persons aged 23 years and
older (who were employed for three years during the last five years) depends on
their labour history. Labour history has been deflned as the individual's age
minus 23 years plus the number of years (s)he was employed during the last
five years. If the labour history is between flve and ten years. the benefit duration is prolonged by three months. And consequently, the total duration is
nine months. If the labour history is 10 to 15 years, the extra duration is a half
year. In case of a labour history of 15 to 20 years, 20 to 25 years, 25 to 30
years, 30 to 35 years and 35 to 40 years. the extra duration amounts to one
year. eighteen months, two years, two and a half years and three and a half
years, respectively. If the labour history is longer than 40 years, then the extra
duration is four and a half years.
When the NWW beneflt ends and one meets the requirement of having
been employed for three years (five years for persons up to the age of 23 years)
during the last five years before unemployment, and one is still unemployed.

18

See Ministerle van Sociale Zaken en Werkgelegenheld (1986: 4-5, 8-11 and 13-18).
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one can claim a Conunued Benefit under the NWW during one year. The Contlnued Beneflt amounts to 70 per cent of the minimum wage. The partner's
income, if present, does not affect the beneflt. If one is 57.5 years or older when
the Continued Beneflt starts. this Continued Benefits can be claimed up to the
age of 65 years.
If the Contlnued Benefit under the NWW ends and the individual is still
unemployed. (s)he is normally entitled to the Governmental Group Provision for
the Unemployed. the RWW (see section 5.13). lhis does not hold for persons
who receive a Contlnued Benefit and are already 50 years or older when they
fall out ofwork and for persons who do not receive a Continued Benefit, but are
already 57.5 years or older when they fall out of work. These two groups can
claim an IOAW benefit (see secUon 5.11).

A number of temporary provisions hold for persons who received a WW or WWV
benefit on December 31 st 1986. Almost nothing changes for persons receiving
a WW beneflt and aged 57.5 years or older. Instead ofa WW benefit and afterwards a WWV benefit, they now receive a NWW benefit. The level of the benefit
is not affected.
If one is 47.5 years or older but younger than 57.5 years of age at the
moment of falling out of work and if this person receives a WW benefit, the
duration of the benefit does not change. Only the name changes: it is now a
NWW benefit. If this beneflt ends. (s)he can claim an IOAW beneflt.
Ifa person is aged 47.5 years or younger at the moment (s)he falls out
ofwork and (s)he receives aWWbeneflt on December 31st 1986. (s)he can claim
a benefit for six months (WW and NWW together) anyhow. The remaining duration after that halfyear depends on the age. If(s)he is younger than 22.5 years
at the moment of falling out of work and (s)he has been employed for at least
2.5 years during the three years before unemployment. then the remaining
beneflt duration amounts to six months. The condition ofworking for 2.5 years
during the last three years does not hold for older persons. If (s)he is 22.5 years
or older but younger than 29.5 years on the flrst day of unemployment, the
extra duration is one year. If (s)he is between 29.5 years and 34.5 years the
extra period is eighteen months and if (s)he is older than 34.5 years it is two
years. If (s)he is younger than 34.5 years and is employed for at least three years
during the last flve years he receives an additional beneflt during six months.
If an individual receives a WWV benefit and is 57.5 years or older on the
day of unemployment, the beneflt does not change. It continues (under the
name of NWW benefit) up to the age of 65 years.
Persons aged between 47.5 and 57.5 years on the day of falling out of
work and receiving a WWV benefit, conUnue to receive 70 per cent of their last
earned wage untll the original WWV period of two years has finished. After that
period they become eligible for an IOAW beneflt.
If a person receives a WWV benefit and is 47.5 years or younger on the
flrst day of unemployment, then the remaining period depends on the age at the
first day (s)he receives a WWV benefit If this age is less than 23 years, then the
duration (ofWWV and NWWbeneflt together) is six months at maximum. If(s)he
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is between 23 and 30 years of age, the period amounts to one year. For people
aged 30 to 35 years the period is eighteen months. whereas older people receive
a benefit during two years at most If (s)he is younger than 35 years and has
been employed for 4.5 years during the last six years prior to unemployment,
the benefit period is lengthened by six months.
Persons receiving a WW or WWV beneflt on December 31st 1986 cannot
claim a Continued Benefit under the NWW. However. if their WW or WWV
benefit is more than 70 per cent of their last earned wage income (for example

as a consequence of the provisions for breadwinners), this higher benefit is
prolonged during the NWW period.
If a person who receives an NWW benellt dies. his or her next of kin
receive a death beneflt from the ZW under certain conditions. The death beneflt
equals the NWW beneflt during the remaining part of the month in which the
person died plus two extra months.

All these elements are incorporated in NEDYMAS. with the exception of the
voluntary insurance and the possibility of part-time unemployment in combination with a part-time job. The claims for an NWW benefit for partly disabled
persons are also included in the model. Inflow into and outflow out of the state
unemployed takes place in the submodule for state transitions (see section 4.3).

5.1 1. The Provision for Older and Partly Disabled Unemployed Employees
(IOAW).19

The IOAW takes effect on January 1st 1987. This provision is aimed at two
groups of former employees. Firstly. it is an extra provision for older longlasting
unemployed employees. who have already received an NWW benefit (the Conunued Benefits included) during the maximum period and who are at least 50
years of age on their first day of unemployment. If an individual is aged 57.5
years or older, (s}he will only receive an IOAW benefit if (slhe is employed for less
than three years during the last five years before (s)he falls out of work. If (s)he
is employed for three years or more during these flve years, (s)he keeps the
Continued Benefits under the NWW until (s)he reaches the age of 65 years.
Persons. aged between 50 and 57.5 years at the moment they become unemployed enter the IOAW when the Continued Benefits ends. As a temporary
provision, people who are aged between 47.5 and 50 years receive an IOAW
benefit when their NWW beneflt expires.
Secondly, the IOAW refers to partly disabled employees who are unemployed for the non-disabled part, irrespective of age. These persons will receive
an IOAW beneflt when the NWW benefit (the Continued Benefits included) has
ended.

19

See Ministerie van Sociale Zaken en Werkgelegenheid (1986: 8.10, 16 and 25-26).
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Under the IOAW one is entitled to a(n) (additional) beneflt up to the level of the
social minimum. An individual only receives the benefit if the sum ofhis or her
labour income plus the partner's labour income is below the social minimum.
During the first two years, 30 per cent of his or her own labour income and the
partner's labour income is exempt. but the exempted amount is limited to 15
per cent ofthe social minimum. The advantage of the IOAW in comparison with
the ABW under which other longlasting employed persons fall- is that property
is not considered.
-

The benefits are financed by public funds.
These elements are incorporated in NEDYMAS. However. the model does not
generate own labour income for unemployed and disabled persons. So. the
exemption has not been modelled.

5.12 The Supplementary Benefits Act ('IW).20
The'[W supplements the NWW benefit, the WAO beneflt, the AAW benefit and
the ZW benefit to the social minimum, but never above the last earned wage.
All additional income. including the partner's income. are taken into consideration, but not property. Part of the labour income is exempt for two years.
unless one is 57.5 years or older at the moment of falling out of work. In the
latter case, the exempUon has no maximum period. The exemption is 100 per
cent for incomes up to a sum of 5 per cent of the minimum wage. Between 5
and 15 per cent of the minumum wage, 30 per cent of the income is exempt.
If one dies. a death benefit under the ZW is received by the heir. analogous to.
for example, the NWW.
The TW is financed by public funds. So. no premium levying takes place.
The foregoing is included in NEDYMAS. However, the exemption is not modelled
for the same reason as mentioned for the IOAW.

5.13. The General Social Assistance Act

(ABW).21

The ABW. which takes effect on January 1st 1965, obliges the state to provide
Anancial support to every resident who may end up in such a situation that
(s)he has insufficient means to meet the necessary costs of living. An ABW
benefit is only received as a last resort. In this way, the ABW has to be con-

2 See Ministerte van Sociale Zaken en Werkgelegenheld (1986: 26).
21
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See NCBS (30) and Elseviers (1983: 203-215).

sidered as the finishing touch of the Dutch social security system.
Conditions for a beneflt do exist It is assumed that each individual is
responsible for his or her own livelihood. Unemployed persons and schoolleavers therefore have the obligation to look for an appropriate job in order to
be eligible for an ABW benefit. unless medical, social or other reasons make it
impossible to do so. As a consequence, one has to be registered at the Regional
Labour Exchange. If this is not the case. then the ABW benefit can be diminished or even be terminated.

The level of the ABW benefit is determined by the concept of"necessary costs
of living". The benefit. based on this concept. is flxed for individuals or for
specific groups. The recipients can be headed under three groups: the National
Group Regulations, the assistance for people living at home and the assistance
for persons not living at home.
The group oriented treatment of beneflt recipients is regulated in the
National Group Regulations. At the moment, the following Natlonal Group
Regulations apply
- The Nauonal Group Regulation War Victims 1940-1945:
- The National Group Regulation Repatriates:
- The National Group Regulation Amboinese;
- The National Group Regulation Unemployed Persons;
- The National Group RegulaUon Self-Employed Persons;
- The National Group Regulation Homeless Persons;
- The National Group Regulation Deduction Old Age Provisions for Special
Groups:
- The National Group Regulation Elderly Self-Employed Persons.

'Itvo settlements apply that have an additional purpose and cannot be fully
considered tobe National Group Regulations: the Decree to Employers ofInland
Navigation and the Decree to Caravan-Dwellers.
From July 1 st 1974, general rules for the determination of the level of the
beneflt are given on the basis of the Decree National Standards Public Assistance. Before that time, no unequivocal interpretation of the concept of necessary costs of living existed and the level of the beneflt differed from place to
place. The decree does not hold for the National Group Regulation War Victims
1940-1945. the National Group Regulation Amboinese and the National Group
Regulation Homeless Persons. A speciflc beneflt structure applies for these
groups. The beneflts. fixed in view of the Decree National Standards Public
Assistance also hold for the assistance for persons living at home. l'he net
minimum wage is the standard. Married and cohabiting couples receive 100 per
cent of the net minimum wage. One-parent families receive 90 per cent and
singles above the age of 22 years receive 70 per cent. Singles up to the age of
23 years receive 70 per cent of the minimum youth wages. If one is 20 years or
younger and living in the parental home. one receives an adJusted (lower}
benefit. Singles who share a household. without living in a consensual union
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(in Dutch voordeurdelers), get a reducUon on their benefiL
The Decree also rules the extent to which the benefit is reduced by own
income and property. For this, the household is the central unit, not the person
who receives the benefit The ABW has the possibility ofproviding in costs which
exceed the current costs of living. This is called Incidental Assistance.

The benefits for persons not 11ving at home are actually a way of indirect flnancing of the institutions in the field of social or medical services. The benefit
has three components: the costs fornecessary nursing and medical attendance,
the premium for the health insurances and an amount for personal
expenditures.
The ABW is flnanced by public funds.
NEDYMAS does not distinguish between the different Natlonal Group Regulations. The Incidental Assistance and the assistance for persons not living at
home (in so far as it exceeds the regular benefit) are not included. For each
individual we investigate each yearwhether (s)he has an income below the social
minimum. If this is the case, then it is assumed that one can claim an ABW
benefit. The reduction for singles living together in one household is not considered. Also, no reductions are made for the presence of property. while
NEDYMAS does not know each individual's property.

5.14. The Health Insurance Act

(ZFW).22

The ZFW is the substitute of the Decree on the Health Insurance and the Health
Insurance Act for the Aged. The ZFW becomes operative on January 1st 1966.
As a consequence, the compulsory sickness fund insurance, the voluntary
sickness fund insurance and the sickness fund insurance for the aged. were
combined in one act. The ZFW regulates the provision of medical and surgical
treatment (or its compensation). Compulsorily insured persons are insured by
law. Until 1987, the ZFW distinguished between four types of insurance: the
aforementioned three types and the additional insurance. The voluntary insurance and the insurance for the aged are abolished in 1987. About 65 per cent
of the Dutch population is covered by the ZFW.

Compulsorily insured persons for the ZW and a number of persons who are put
on the same par - like persons who receive a WAO benefit - are also compulsorily insured for the ZFW , under the condition that their income is below the
maximum wage threshold that holds for the ZFW. The comparable income for
people receiving a WW beneflt and for disabled persons is the income on the

22
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See NCBS (30) and Elseviers (1983: 129-145).

basis of which their beneflt has been determined. The compulsorily insurance
also holds for people receiving a WWV benefit or a beneflt from the National
Group Regulation Unemployed Persons. The ZFW also insures family members
under certain conditions: spouses and children up to 16 years (27 years if
disabled or - unul 1987 - student) and living in the same household as the
directly insured person. FromJanuary 1st 1988. unmarried cohabiting persons
aretreated as married couples. From 1987 on. one remains compulsory insured
if one reaches the age of 65 years, whereas before 1987 this was not the case.
If one is not compulsorily insured and one's income is below the wage
threshold. one can insure oneself voluntarily for the Zi:W up to 1987.
The Insurance for the aged offers aged persons the possibility ofjoining
the ZFW if their income below a certain income limit (which is considerably
lower than the aforementioned wage threshold). for a limited premium. Aged
persons with an income between the two limits, are allowed to enter the voluntaIy insurance.
The additional insurance offers the possibility of insuring oneselfagainst
risks which are not (completely) covered by the sickness fund.
Until 1989, the ZFW premium for the compulsory insurance was a percentage
of the wage income up to the ZFW premium income limit. Since 1989, the ZFW
premium has been in parta flxed amount perhousehold member (foreach adult
and at most two children) and the remaining part is a percentage of the wage
income up to the ZFW premium income limit. Employers and employees each
pay half the amount until 1989. Since then employers pay about 1.5 times the
amount of the employees.
The other insurances have fixed amounts as a premium. Reductions are
possible in the voluntary insurance. whereas the premium in the insurance for
the aged also depended on income.
Since 1987, aged persons can also be compulsory insured. They pay a
lower premium percentage for their AOW beneflt.
NEDYMAS only includes the premium levying for the compulsory sickness fund
insurance. We do not have sufficient and differentiated data to model medical
consumpuon or the premiums for the other types of insurance.

5.15. The General Exceptional Medical Expenses Act (AWBZ).23
The AWBZ is an insurance against the financial consequences of special health
costs. caused by longlasting medical attendance. which generally are not
covered by the ZFW and private health insurances. 'I'he AWBZ is a general.
natlon wide. insurance. All residents are insured and no age limits are in force.
Just like the ZFW, the AWBZ is characterized by provisions in kind. The AWBZ

23 See NCBS (30) and Elseviers (1983: 145-153).
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comes into operation in 1968. Its main purpose is to bear the heavy burden.
which is often a consequence ofa longlasting sickness. Forexample. longlasting
care in a nursing home, or a house for mentally or physically handicapped
persons. Subsequently, other types of care, with a less severe financial burden.
such as aid by the Regional Institutions for Ambulant Mental Health Services,
are included in the AWBZ.
The AWBZ can be considered to be complementary to the ZPW. Generally, the
costs for maintenance in hospitals. Institutions and so on are reimbursed by
the ZFW or private health insurance companies during the first year, after which
the costs are borne by the AWBZ. One has to pay a part of the costs for some
facilities. 'Ihese contributions depend on income since January 1st 1983.

Up to 1990, premiums were paid by all insured persons aged between 15 and
65 years of age up to 1990. If one was an employee. premiums were paid by the
employer. Since 1990 the AWBZ premium has to be paid by the employee
himself. But. the employee receives a compensation employer for this amount
from his or her employer. From 1990 on, also persons older than 64 years of
age have to pay AWBZ premiums. for which their income is adjusted. Up to
1990, the premium was a percentage of the so-called premium income for the
general insurances and since 1990 it has been levied on the taxable income.
Analogous to the AOW and AWW. an maximum premium income exists. which
is the same for all general insurances. For self-employed persons. the same
procedure holds as for the AOW, AWW and AKW.

The premiums are modelled in NEDYMAS. Analogous to the ZFW. we do not
have data on medical consumption.

5.16. Private pensions for employees.24
The Netherlands has a large variety of arrangements which offer employees the
possibility of retiring at a given age. In view of the large number of types of
arrangements, it is not possible to include all arrangements in our model.
Therefore, we must limit ourselves to modelling a more or less average pension
premium. This is necessary, because the private pension premium also determines the income on which the social security premiums are levied. We do not
consider the benefits, because the model does not take account of employees'
labour mobility. The necessarry information on pension claims is also lacking
at the macro level.
'I'he pension premium is levied as a percentage of the income. up to a
flxed maximum amount. A franchise has been built in to cover the AOW claims.

24
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See Elseviers (1983: 116).

5.17. The Civil Servants Unemployment Benefit (WRO).
A number of types of beneflts exist for the civil servant who is dismissed and
therefore becomes unemployed. The kind of benefit one receives, depends on
the nature and the length of the contract, tile reason for the dismissal and so
on. We limit ourselves to the central issues of the Decree Civil Servants Unemployment Benefits 1959 and the Civil Servants UnemploymentBenefltProvision
1966 (in Dutch Rgkswachtgeldbesluit 1959 and Uitkeringsregeling 1966, respectively.
Persons working under a contract for six months or less are not considered as civil servants, but as employees. They will receive a WW . a WWV or
an NWW benefit

A civil servant with a permanent appointment can claim a beneflt from the
Decree Civil Servants Unemployment Benefits 1959 if (s)he has been dismissed
for reasons of discontlnuance of the position, for reasons of reorganization, for
reasons ofstrong objections against a transfer, for reasons ofapparent impossibility of replacement after returning from fixed types of special leave with a long
duration or non-activity, or for reasons of incapacity to occupy the posiuon not
including medical grounds.
If the civil servant only has a temporary appointment. (s}he can also claim
a beneflt from the Decree Civil Servants Unemployment Beneflts 1959, if (s)he
has been dismissed for the aforementioned reasons, with the exclusion of the
last one. If (s)he has been dismissed for other reasons. the civil servant call
clalm a benefit from the Civil Servants Unemployment Benefit Provision 1966.

The duration of the beneflt under the Decree Civil Servants Unemployment
Benefits 1959 depends on the age and the term of service on and up to the day
one has been dismissed. The duration is three months at minimum. Up to the
age of 21 years. these three months are increased by 18 per cent of the term
of service. Next. the percentage is increased by 1.5 per cent for each year ofage
above 20 years. If age plus term of service amounts to more than 60 years and
the term of service is 10 years, at minimum, then the benefit lasts until the
month one reaches the age of 65 years.
Until January lst 1985, the benefit amounted to 100 per cent of the
salary on the day ofdismissal. during the first three months. After the first three
months the beneflt was reduced to 90 per cent during nine months and thereafter to 80 per cent. From 1985 on, the percentages decreased by ten percentage
points. As a consequence ofthe pre-tax decline of the salaries by three per cent
on January 1st 1984, an extra allowance of three per cent was added to the
beneflt for a further five years.
The Civil Servants Unemployment Beneflt Provision 1966 distinguishes between
long and short term benefits. A civil servant can claim a long term benefit if his
or her term ofservice has been for at least three years. If the term of service has
been interrupted for one month or longer, the claim becomes Invalid. Also. if
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a term of service has been used for a beneflt claim. the term of requirement has
to start again.
The duration of the benefit is one sixth part of the term of service, for a
maximum of six months. The perlod benefit is prolonged by six months if the
term of service is extended to more than 10 years and the sum of age and term
of service amounts to at least 60 years.
During the flrst two months. the level of the benefit equals 90 per cent
of the last earned salary, the following two months amounts to 80 per cent and
during the rest of the period 70 per cent

The short term benefltunder the Civil Servants Unemployment Benefit Provision
1966 has a duration of six months and amounts to 70 per cent of the last
earned salary.

In both types of beneflt under the Civil Servants Unemployment Beneflt Provision 1966. an extra allowance of three per cent is also given from January 1st
1984.

For all beneflts under the Decree Civil Servants Unemployment Beneflts 1959
and the Civil Servants Unemployment Benefit Provision 1966 it holds that tfone
receives income from sources which come about after one was dismissed. the
benefit is diminished for that part of the income which - together with the
benefit - exceeds the former salary. The benefits are financed by public funds.
The foregoing is incorporated in NEDYMAS with the exception of the reduction
of the beneflt in the case of new additional income. The model does not generate
this kind of income. It is assumed that civil servants with a term of service
which is three years or less receive a short term benefit under the Civil Servants
Unemployment Benefit Provision 1966, that those with a term of service between
three tosixyears receive along term benefit under this Provision and that those
witha term of service which exceeds sixyears receive a benefit under the Decree
Civil Servants Unemployment Benefits 1959.

5.18. Pension provisions for civil servants.

Civil servants receive additional provisions for pensions such as those for old
age. disability, widowhood, widowerhood and orphanhood. All these pensions
are executed by the Civil Servants Pensions Fund (ABP). Persons who became
a civil servant after 1965 have to earn a fixed minimum salary before they are
included in the ABP. If people receive a beneflt under the settlements treated
in section 5.17, the beneflt period counts for the pension rights. In the case of
advanced retirement, this period counts for a half, whereas in the case of disability the period counts for the proportion for which one is disabled.
A person receives an old age pension (ABP-OP) on reaching the age of 65 years.
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The level of tile old age pension is determined by the term of service, the rate
and the so-called middle sum. For the calculation of the pension, 40 years of
service is the maximum which is taken into consideration. T'he rate is the
proportion by which the term of service is multiplied. Generally, the rate is 1.75
per cent So, a term of service of 40 years or more generates an old age pension
of 70 per cent lhe resulting percentage is multiplied by the middle sum. By and
large, the middle sum equals the average salary during the two last but one
calendar years before retirement or discharge. l'he middle sum is indexated.
While civil servants also receive an AOW benefit. this benefit is built in in the
civil servant's pension. For each year of the term of service, two per cent of the
AOW beneflt is built in. After a term of service of 40 years. this implies that 80
per cent of the AOW benefit is considered to form part of the civil servant's
pension and (s)he receives, on top of the ABP pension, 20 per cent of the AOW
benefit.
The civil servant who is fired for reasons of continual sickness or incapacity can
claim a disability pension under the ABP (ABP-IP). The calculation of the level
of the benefit is analogous to the old age pension: the term of service times the
rate times the middle sum. This amount is compared with the amount which
results from multiplying the middle sum with a proportion which depends on
the degree of disability. The largest of the amounts will be paid as a disability
pension. In view of the salary reduction on January 1st 1984. an extra allowance is paid since that time. For those who became disabled after October 1 st
1976. the ABP-IP is a supplementary pension (to the AAW).

The widow of a civil servant. a former civil servant or a retired civil servant is
entitled to a widows pension under the ABP (ABP-WP). Her pension amounts
to 5/7 of the husband's pension or the pension he could have claimed. If the
husband dies before he reaches the age of 65 years. the widows pension is
calculated on the basis of the term of service her husband would have served.
had he reached the age of65 years. Ifthe widow remarries, the widows pension
continues, but now only includes the actual term of service. The divorced wife
ofa deceased civil servant can only claim a benefit if the divorce took place after
October 1st 1971. Her pension is based on the term of service up to the day of
the divorce. If the civil servant had remarried. the second wife's benefit is diminished by the amount the former wife receives.
A widowers pension (also ABP-WP) is paid if the widower's wife was a civil
servant, a former civil servant or a retired civil servant. and if she was the
breadwinner and the widower is disabled for at least 50 per cent. The level of
the beneflt is determined in the same way as for the widows pension.
The orphans pension is calculated analogously. It amounts to 1 /7 for
semi-orphans and 2/7 of the civil servant's pension for full orphans. Orphans
pensions for a widower's children can only be claimed if the widower receives
a widowers pension. The total amount of the widows. widowers and orphans
pensions is never allowed to exceed the old age pension from which it is derived.
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An AWW or AOW benellt is built in in the widows, widowers and orphans pension.
The pension premium is paid by employer and employee. The employee pays
a fixed percentage of his or her salary diminished by a franchise. The premium
payment, however, has to be at least a certain percentage of the salary.

With the exclusion of the widows pension for divorced women, the foregoing is
completely incorporated in NEDYMAS.

5.19. The Civil Servants Deduction Act (IW).
The IW becomes operative in 1981. The IW alms at an equal treatment of civil
servants and private employees for social security premiums. Civil servants do
not pay premiums for the ZW, the WAO, the WW and the NWW and their benefits in this field are financed by public funds. The IW corrects the civil servants'
income developments for changes in the premiums for these social security
provisions in so far as they are paid by the employees. The IW is completely
included in NEDYMAS.

5.20. Future premiums and benefits.
In so far as the beneflts are not based on the (former) income. we assume that
the present legal regulations do not change. The gross-gross linking determines
the gross minimum wage. It is assumed that the gross minimum wage changes
according to the average wages. The net minimum wage is subsequently determined by reducing the gross minimum wage by the premiums for the different
general and employee insurances and the taxes. Next. this net mintinum wage
is translated into gross beneflts. For example. for the AOW this means that the
net amount ls raised by the payable tax plus a part in the reimbursement of the
costs of the health insurance [see Huijser and Van Loo (1986: 52-55)1.
Past premium percentages are known from NCBS (30). For the future,
we have endogenized the premium percentages. 'rhe sum of the benefits is
determined by the model. Dividing this sum for each of the social insurances
plus a rise for administration expenses and mutual payments, by the sum of
the concerning premium income. gives us the premium percentage. The rise for
administration expenses and mutual payments between the several social
insurances is based on the 1988-figures. These can be found in table 5.1. In
this, we assume that the maximum premium income and other income limits
for the different insurances, the franchise for the WAO and the gross minimum
wage change according to the average wages. l'his implies that we assume that
the minimum wage and the beneflts are indexed in the long run. It is also
assumed that the state contribution does not change and that the division of
the premiums between employers and employees remains unchanged. The
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premiums for the ZFW and AWBZ are held constant at the 1990 level.

Table 5.1. Rise percentage for administration expenses and mutual payments.
social insurance

AOW
AWW
AAW
WAO
WW
ZW

Ilse percentage
0.88
7.24
9.72
28.26
22.34
14.04

Source: calculated from NCBS(1989)
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Chapter 6

Lifetime income redistribution by social security.

6.1. Introduction.
In this chapter we look at the redistributive impact ofthe social security system
on lifetime income in the Netherlands. The redistributional effects of the social
security system are shown by looking at:
(1) The average lifetime wage and the average benefits from and contributions
to the various social security schemes;
(2) The effect of the various premiums and benefits on the Theil coefficient;
(3) The contribution of the various social security benefits and premiums
towards income per decile and
(4) The benefit-tax ratio per decile.
These fourelements are given for the cohorts born in the years 1930-1935 (indicated bycohort 1930). 1936-1945 (indicated bycohort 1940), 1946-1955 (indicated by cohort 1950), 1956-1965 (indicated by cohort 1960), and forall persons
living during the year 1970 (indicated by year 1970.

Before presenting the results, we repeat that income has been standardized
using the equivalence factors in table 1.4.1'his implies for example that a one
year old child in a household with two adults is assigned the same income as
both adultsl. Next, the resulting amounts have been transformed in 1990guilders and discounted to 1990, using a discount rate of2 per cent. Moreover,
persons who were involved in migration are not included in our calculations.

1 If one of these adults has an income of Dll. 10.000. each of the household members is
assigned an income of Dll. 10,000 / 1.135 (the equivalence factor) = Dll. 8.810,57.

155

Further. we do not consider the results for the lW. IOAW and to a less
extent the WRO and WWV. because the amounts involved with these schemes
are negligible in comparison with the other schemes.
The calculations are based on ten runs with a differentsetof random numbers.
all starting with a micro database of 10.000 persons in tile year 1947. This
resulted in the average number of persons belonging to each of the cohorts and
the year studied, as given in table 6.1.1 (including the standard deviation).

Table 6.1.1. The average number of persons (and its standard deviation)
involved in the simulation.

Average

Cohort
Cohort
Cohort
Cohort

1930
1940
1950
1960

Year 1970

Standard deviation

923
1667

10.8
15.9

2297
2363

35.3
66.5

12879

78.8

We now flrst look at the verUcal redistribution. Then. section 6.3 goes into the
horizontal redistribution aspects. Finally, section 6.4 shows the effects of our

choice of the income unit and the discount rate.

6.2. Vertical redistribution.

6.2.1. The average lifetime income.
Lifetime wages and social security benefits from and contributions to social
security schemes are given in table 6.2.1. Lifetime gross wages (excluding
employers' contributions) were on average Dll. 2,903,600 for the cohort 1930,
Dfl. 3,206,100 for 1940, Dll. 3,445,500 for 1950 and Dfl. 3,460.300 for 1960.
All persons living during the year 1970 had a lifetime wages income of on
average Dfl. 2.927,300.
The foregoing implies thatdiscounted gross lifetime wages for cohort 1940
were 10.4 per cent higher than those for cohort 1940, that these wages for
cohort 1950 were 7.5 per cent higher than those for cohort 1940. whereas
discounted gross lifetime wages for the youngest two cohorts hardly differed,
the wages for the youngest cohort being only.4 per cent larger. The average for
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the persons alive in 1970 is somewhat above the average for the cohort 1930
(about 1 per cent more). Actually. we can consider employers' contributions to
social securityasa partof the employees' wages. So, weassume that theburden
ofemployees and employers is shifted forward to household income. Therefore.
we add these employers' contributions to the gross wage ofemployees. And this
so-called employer's gross wage (in Dutch super bruto loon) will be used in the

following as the starting-point of our analysts.
Employers' contributions amounted to 8.4 per cent of the (employeesl gross
wage for the cohort 1930, 8.1 per cent for 1940. 8.0 per cent for 1950 and 7.5
per cent for 1960. Persons livingduring 1970 received an average of7.5 per cent
of their gross wage as employers' contribution. The differences are of course
related to governmental policy with respectto the flnancingofthe social security
and to the year in which the various social security schemes were introduced.
To complete the picture we repeat that the AOW was introduced in 1957. the
AAW in 1959, the AAW in 1976, the AKW in 1963, the ABW in 1965, the AWBZ
in 1968, the WW in 1952, the WWV in 1965 and the WAO in 1967. Schemes
like the ABP. other family allowances, ZW and ZFW (ZFB) were already in
exlstence when the first cohort entered the labour market. The employers'
contribuUons to the ABP are almost constant: about Dll. 68,000 for the four
cohorts. The contributions to the AKW are about Dfl. 16,000 on average, whereas those to the KW/KWL/KBWL/KID are decreasing. This decrease is caused
by the abolition of these schemes in 1979. Employers' contributions to the AAW
amounted to Dfl. 23.000 for the oldest three cohorts and Dfl. 20,000 for the
cohort 1960. The cohort 1960 also contains the first group ofpersons who could
apply for the AAW from the very beginning of the scheme. The employees'
contributions to the WAO increased gradually at flrst but then declined aflerwards. The ZW contributions gradually increased from Dfl. 48.800 for the cohort
1930 to Dfl. 64,800 for the cohort 1960. The (N)WW contributions almost
doubled and the ZFW contributions Increased by about 50 per cent. although
the amounts were quite limited. Dll. 14.000 and Dfl. 32.000. respecuvely. for
the cohort 1960. For the figures for the persons living during the year 1970. it
holds that the concerning contributions are comparable with the results of the
first two cohorts.
These employers' contributions resulted in a lifetime employers' gross wage of
Dfl. 3.148.500 for the cohort 1930. Dfl. 3.466.700 (cohort 1940). Dfi. 3.721.700
(cohort 1950), Dll. 3.719,300 (cohort 1960) and Dfl. 3.146.500 for persons living

during the year 1970. This implies growth figures which hardly differ from the
growth figures for employees' gross wages: 10.1 per cent for the cohort 1940 in
comparison with the cohort 1930, 7.4 per cent (cohort 1950 versus 1940) and
-.1 per cent (cohort 1960 versus 1950).

Employees' social security contributions are shown in the second panel of table
6.2.1. These are larger than the employers' contribuuons. The younger the
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cohort the larger the difference is. which of course is connected with the developments in employees' and employers' premium percentages. Employees' contributions amounted to Dfl. 337.100 for cohort 1930. being 10.7 per cent of
employees' gross wage, Dfl. 446.500 for 1940 (12.9 per cent ofemployees' gross
wages). Dfl. 573,600 for 1950 (15.4 per cent), Dll. 705,700 (19.0 per cent) for
1960 and Dfl. 440.600 on average for those living during 1970, being 14.0 per
cent ofthe employees' gross wages. The AOW accounts for almost half of these
contributions. The employees' contributions are Dfl. 166,500 forthe cohort 1930
and the contribution increases to Dfl. 326,100 for cohort 1960. The next largest
contributions are for the AWBZ and WAO, but they are considerably less, about
a quarter to one third of those for the AOW. The contributions to the WAO rise
almost equally to those for the AOW, but the size is rather limited. It grows from
Dfl. 35,700 for cohort 1930 to Dfl. 86,500 fortheyoungest cohort. The contributions to the AAW and the AWBZ increase even faster. The employees' contribuuons to the ABP are almost constant: about Dfl. 35,000 for the four cohorts.
The same holds for the AKW with Dfl. 3.000. The younger the cohort the larger
the employees' contribuUons to the other social security schemes (ZW. (N)WW
and ZFW) are. Again. it also holds that the employees' contributions to persons
alive during the year 1970 are generally comparable with the results for the two
oldest cohorts.
Next. we look at the lifetime social security benefits as given in the third panel
of table 6.2.1. These successively amount to Dfi. 1,012,300 for the cohort 1930.
being 32.0 per cent ofemployers' gross wages. Dll. 1.125,500 for 1940 (32.2 per
cent), Dfl. 1.177.800 for 1950 (31.3 per cent) and Dfl. 1,262,400 for the
youngest cohort (33.5 per cent). Again, AOW benefits are the largest ones and
are rather constant. being about Dfl. 340,000 for the latest two cohorts. Cohort
1930 and 1940 have a somewhat larger benefit (Dfl. 360,000). This means that
the proportion of the AOW in the total benefits declines from 38.9 per cent for
cohort 1930 to 30.7 per cent for 1960. The introduction of new schemes
explains this development T'he AWW benefit equals about Dll. 30.000 for the
two oldest cohorts, whereas the benefit is somewhat larger for the youngest
cohorts, due togrowingdifferences in life expectations between men and women
and to the extension ofthe coverage ofthe AWW to widowers. The AKW benefits
grow between the oldest (on average Dfl. 70,000) and the youngest cohort (Dfl.
101.000). Here. the extension of the AKW to the flrst and second child from
1980 on plays an important role. in combination with declining fertility. This
role returns. but reversed, in the KW/KWL/KWBL/KKZ/KID, schemes which
were abolished on January 1, 1980. For these schemes, we first see an increase,
then follows a fast decrease. leading to a situation in which the lowest level is
reached by the youngest cohort (Dfl. 40,000). Forthe disability schemes, it holds
that the AAW continually grows, whereas the WAO differs only slightly between
cohorts. For the latter we derive that deducuons in benefits almost cancel out
the fact that younger cohorts can clalm WAO benefits during a longer period
in their lives. Contrary to this. the AAW benefits rise from Dfl. 95.000 for cohort
1930 to Dfl. 134,000 for 1960. The AAW is the second largest social security
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beneflt scheme on a lifetime basis. The ZW/DSO beneflts are fast growing
schemes, with an increase of almost 50 per cent, reaching the level of Dfl.
92,000 for cohort 1960. The average ZW/DSO beneflt is almost to the WAO
benefit for the youngest cohorL The beneflts for the WWW also rise rather
quickly: from Dfl. 31,000 for cohort 1930 to Dfl. 60,000 for 1950, but this seems
to have stabilized. 1"he WWV - abolished in 1987 - has little impact. It amounts
to Dfl. 10.000 on average. Tile WRO benefits are even smaller yet. The ABP
beneflts are more important Together. they are the second largest scheme. The
largest being the AOW. The ABP-OP scheme is the largestofthe three ABP types
of pensions. The ABP-IP is a little less than the ABP-OP. Together they contribute Dfl. 192.000 to the income of cohort 1960. being 5.1 per cent of their
employees' gross wage. For the civil servants in this cohort the average benefit
is of course considerably higher. The level of the ABW beneflts is also rather
high. Lifetime ABW benefits amount to Dfl. 65,800 for the oldest cohort and
gtow very fast for the two successive cohorts. For the youngest cohort it equals
more than Dfl. 140.000. However. we must keep in mind that the ABW benefits
are somewhat overestimated. This is caused by the fact that income other than
wages and other social security beneflts - like capital income - and wealth have
not been included in the model. This absence of capital income and wealth
causes an understimation of total household income, and consequently an
overestimation of the ABW benefit. Further. it must be remarked that the
aforementioned amounts are gross beneflts. The overestimation due to the
leaving out of other income components is about 10 per cent.
These employees' gross wages, employers' contributions and employees' contribuuons and benefits result in a "before tax" lifetime income2 of Dfl. 3,578,800
forcohort 1930, Dfl. 3,885.100 for 1940, Dfl. 4,049,700 for 1950, Dfl. 4,017.000
for 1960 and Dfl. 3,508.400 for the persons living during the year 1970.
Lifetime taxes on labour and social security income amount to Dll.
1.270,300 for the 1930 cohort. Cohort 1940 and 1950 pay a larger tax: Dfl.
1,295,200 and Dfl. 1.296.900, but the youngest cohort gets off cheaper (Dfl.
1.278.000). The tax rate (defined as the quouent of taxes and before tax lifetime
income) is .362 for cohort 1930,.343 for 1940,.324 for 1950 and .330 for 1960.
For the people living during the year 1970 this rate amounts to .341. The
decrease in the tax rate can be explained by the developments in the Dutch tax
system. The younger the cohort, the more the cohort gains from the tax reforms
in 1990 (the Oort-proposals). The picture is disturbed by the fact that we are
not able to take into account various tax deductions (like those mentioned in
chapter 4. footnote 18). that were also affected by the tax reform and have had
to compensate for the cutback in the tax rates.

2

We call this before tax lifetime income, because taxes are not treated. The private pension
premiums for employees are also not included. So, it can be defined as the employers' gross wage
plus the net beneflts of the schemes In table 6.3.5 plus the ABW. WWV and WRO benefits minus
the ZFW and AWBZ contributions.
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Table 6.2.1. Lifetime wages and social security benefits and premiums OIl
Dfl. 1000, 1990 prices).

Gross wages

Cab.*

Cebert

Coh..

1930

1940

1950

Year
1970

1960

Id

mean

s.d

mesn

•.d.

me=

S.a

544

34455

448

3460 3

702

2927-3

36.3

34667

560

37217

499

37193

768

31465

392

2192

12 4

me=t

Id.

me=n

2903.6

892

3206

Wars lacl. implorm· coat:211,tion.
933
3148 5

Cohcrt

1

Employ"i· cont:nitlce
2+69

50

2606

40

2762

78

259 0

129

'=2

61.3

1.9

730

1 8

45

62.6

5.9

699

KE.

16.2

4

16 8

4

8.9

3

139

3

12 5

5

KW/etc.

17.1

.3

149

.3

11.5

.5

3.9

.0

12.0

.0

AAW
WAO
ZN

232

3

23.1

5

7

20-3

4
5

19.6

235
568

171

5
5

1.0

m.9

1 2

648

16
.5

22.4.5
9

(NWW

488
7.8

Z}9N

19.2

.6

AWBZ

292

232

10.7

.5

12.7

.5

14.1

5
5

296
282

8

6

236
287

4

318
239

3371

77

4465

10.5

5736

50

705.7

3.3

209.2

3 1

261.0

3.3

326.1

AW'W

1665
240

1./

310

1./

38.2

1 9

Kf'

3.7

2

3 3

.2

29

.1

AAW
WAO
3

10.4

4

19.0

.5

30.2

.7

44.2

357

1.1

537

15

72.5

13

10.0

0

.0

17.3

ei ww

11.6

.5

16.0

.4

19.7

.5

21.0

ZFN
AWBZ
'22

17 9

.9

20.4

1.1

23 4

1 7

221

29

24.7

.6

47.0

17

73.3

2.1

102.5

333

3.4

343

9

374

15

a6

11778
341.7

4
3

575

9

16 4

5

17-3

5

50.1

.5

9.2

.2

223

.5

21.9

.3

264

4406

/3.5

4.3

2066

2.5

45.6

2.0

29.0

1.3

3.0

.1

2.9

.9

22.4

.4

22

51.2

.7

5

12.0

.6

13.8

.4

17 9

14

2.4

52.3

1.6

374

1 3

325

163

1262.4

195

1021.7

8

8.0

344.1

367.8

5.5

Imploy,es· cootribition,

AOW

5

12 6

15.0

86 5

.1

.0

.8

Bineats

1012.3

23.7

1125.5

AOW
AWW

369.0

365.0

6.8

332

33

392

24

381

96
29

70.0

59.9

14

1./

/009

2.7

AAW

949

110.8

53

571
1194

295
566

1 9

D3391

99
39
28
38

2.1

133.5

5.0

90.7

1.8

KW/ttc

526

.8

716

1.1

564

7

397

6

WAO
ZW /DSO
(Nlww

773

52

80.4

39

79.2

28

86.1

46

683

62.3

15

74.9

1 6

15

92.2

1 2

665

309

23

49.7

55

854
598

37

58.2

2.4

41.7

88

1./

10.1

5
6

107

.6

9.5

5

7.9

WWV

WRO

299

1

433

1 3

5

1.8

5

2.9

2 0

6

2.4

4 2

7

ARP-OP
'33PXNP

726

122

73.8

44

89.2

6.1

102.4

6.3

76.8

2.1

18 9

4.0

15.8

3.2

178

2.2

19.8

2.8

54

1 4

'Pe.W

570
658

105

668

53

842

5 1

60.3

1.9

1074

76

134.8

49
83

90.0

11.1

142.7

88

94.

22

Befr/e tai nfetim incorne
35788

999

3885.I

525

4049 7

460

4017 0

707

35064

TIres

1270 3

536

,

2952

29 8

12969

220

12780

25.4

11636

17.9

*t fe time income

23066

528

25898

303

2752 7

309

27391

503

23*46

225

'2*1

3 6

4

2.4

3

1

355

The resulting net lifetime income amounts to Dfl. 2.308.600 for the cohort 1930
and increases to Dfl. 2,752,700 for 1950, whereafter it declines somewhaL
Discounted net lifetime income was 12.2 per cent higher for the cohort 1940
compared to the cohort of 1930, 6.2 per cent higher for the cohort 1950 compared to the preceding cohort and .5 per cent lower for the youngest cohort
160

compared to the cohort of 1950. This implies that the increases in the net
lifetime income is comparable with the growth in gross lifetime wages for these
cohorts. Remarkable is that net lifetime income is about 74 per cent of employers' gross wages for all cohorts. So. the tax burden (with social security
contributions included) hardly changed between the cohorts.

Table 6.2.2. Net social security benefits (in Dil. 1000 and 1990 prices).
Cohort

Cohort

Cohort

Cohort

1930

1940

1950

1960

mean

s.d.

Employers' gross wages
3148.5 93.3
Net Benefits

mean

s.d.

3466.7 56.0

mean

s.d.

3721.7 49.9

mean

Year
1970
s.d

mean

s.d

3719.3 76.8

3146.5 39.2

297.7 21.7

361.9 12.9

430.3 17.0

418.4

8.1

328.0

12.0

200.3

8.2

155.9

6.2

80.6

6.3

18.0

7.2

161.2

6.2
50.0

3.8

2.0

3.2

.9

1.3

-7.4

2.9

.4

3.9
1.6

2.8

1.3

2.6

4.0

39.9
63.2

1.4

61.6

7.7

4.9

41.6
52.0
31.1

2.0
.3
2.1

of which

AOW
AWW
AKW
AAW
KW/etc.

35.5

.9

57.0

1.1

38.3
65.8
45.0

.8

84.3
69.4
35.9

WAO
ZW

19.2

4.9

3.1

4.6

-13.7

3.4

-17.6

5.0

-.1

-7.0

1.2

-7.5

1.6

-8.3

.8

-9.6

1.0

-6.6

.4

(N)WW

11.5

2.4

4.6

14.5

4.3
9.3

23.5
102.6

18.8

54.1

27.2
84.8

2.2

ABP

23.4
59.5

10.4

62.0

2.7
2.9

8.2

9.8
.5

1.3

The redistributional impact of the social security schemes is shown in table
6.2.2. The net benefit is the result of receiving benefits and paying premiums.
This holds for all social insurances, with the exception of the ZFW and AWBZ,
for which we only take account of the premium payments. Remember. that the
lifetime calculations have been executed using a real discount rate of two per
cent. Since this rate looks reasonable for the Netherlands. the net benefit can
be considered as a real gain from the system. In the terminology ofBurkhauser
and Warlick (1981) and Wolff (1991) the net benefit can be considered as the
transfer component of the scheme under consideration. The total net benefit
from the social security system amounts to Dfl. 430.300 for the cohort 1930
(being 13.7 per cent of employers' gross wages), Dfl. 418,400 for 1940 (12.1 per
cent), Dfl. 328,000 for 1950 (8.8 per cent) and Dfl. 297.700 for 1960 (8.0 per
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cent): The gain from the social security system is thus declining rapidly.
especially in terms of the percentage of employers' gross wages. The decrease
can be related almost completely to the AOW. The oldest generation gains Dfl.
200.000 from the AOW, but the gain for the youngest cohort is only Dfl. 18,000.
These findings coincide with the findings in Nelissen (1987), where the net AOW
benefit was calculated in a different way.
Family allowances lead to a large net gain for all cohorts, but the gain is
the largest for the youngest cohorL For that cohort it amounts to Dfl. 120.000.
whereas the oldest cohort gains Dfl. 85,500. Here. we see the effectof the public
funding of family allowances premiums in 1988.
The net gain from the disability schemes are initially also considerable.
The net beneflt from the AAW and WAO together are Dfl. 82,000 for the cohort
1930. but decline to Dfl. 52.000 for the cohort 1960. The gain from the AAW
is positive for all cohorts, but the cohorts 1950 and 1960 lose on the WAO; their
premium contributions are greater than the received beneflts.
The net gain from the (N)WW is a postuve one for all cohorts and rather
constant (about Dfl. 25.000) with the exception of the oldest cohort. The sickness benefits (ZW) give a negative result for all cohorts. Each cohort pays more
premiums than are received in the form of benefits. This is caused by the large
administration costs and the abolition in 1981 of contributions from public
funds. The net effect from the AWW is very limited. It moves between a net loss
of Dfl. 7.400 for the youngest cohort and a net gain of Dfl. 6,200 for the oldest
cohort, but the trend is comparable with that fortheAOW: the net gain declines,
the younger the cohort is.
The pension scheme for civil servants however shows the reverse: the net
gain is larger the younger the cohort is. The net gain for cohort 1930 amounts
to Dfl. 54.000, whereas it amounts to Dfl. 103,000 for cohort 1960. The reason
for this increase is due to tile reduction in the ABP premiums, for political
reasons, in the 1980s.
The average gain from the social security system for persons alive during in the
year 1970 amounts to Dfl. 361.900 which is in between the gain for the cohorts
1940 and 1950. The latter also holds for the greater part of the schemes and
if otherwise, the net benefit is then of comparable size. The largest deviation
occurs in the AAW and KW/KWL/KWBL/KKZ/KID for which the net beneflt
for persons alive in 1970 is less than for all cohorts. The reason is that part of
this group paid contributions, but did not have a right to claim benefits for
themselves or for their children. E.g. persons born before 1890 got no beneflt
from the KW and related schemes for themselves nor for their children. if the
mother was aged 40 or younger. This did not occur with the AKW, where the
low or zero receipts by the elderly were compensated by the large net gain by

3 For the sake of completeness we remark that the net gain equals the difference between
standardized social security benefits on the one hand and standardized social security premium
payments on the other hand. We do not take account of the state contribuUons Ifinanced via taxes).

162

young persons (who did not need to pay contributions).
6.2.2. The redistributive impact of the social security system.
At this stage we have only looked at the redustributive impact of the social
security system in terms of net gains or losses for the complete cohort and
compared these gains and losses between cohorts. The next step is the analysis
ofthe impactofsocial securityschemes on the lifetime income distribution. This
is measured bymeans ofthe Thell coeffldent The results can be found in tables
6.2.3 and 6.2.4. The employers' gross wage is at all times the starting-point for
our comparisons. In table 6.2.3 we flnd the effect on the Theil coefflcient for the
employers' gross wage plus a particular beneflt or minus a particular contribuUon, whereas table 6.2.4 gives us the effect for the employers' gross wages plus
the net gain from various social security schemes.
The Theil coefflcient for the lifetime employers' gross wages is .161 for cohort
1930..133 for 1940,.125 for 1950 and .116 for 1960, whereas the Thell coefficient for all persons living during the year 1970 amounts to. 192. Hence lifetime
income inequalitywithinacohortis considerablylower than for the whole population. Income inequality within cohorts decreases very fast. The Thell coefficient
for the cohort 1940 is 17 per cent less than that for 1930. whereas the Theil
coefilcient for the cohort 1960 is 7 per cent less than that for 1950. The differenee in income inequality for the cohorts 1940 and 1950 is about the same.
the latter being 6 per cent lower. This implies a decrease in income inequality
In employers' gross wages of 28 per cent between the oldest and youngest
cohorL

The first part of table 6.2.3 gives us the impact of the social security
benefits on the income inequality (as measured by the 'rhell coefficient). With
the exception of the pension scheme for civil servants (ABP). all benefits have
an equalizing effect. The AOW benefit has the largest effect, diminishing income

inequality by 16.4 per cent for the oldest cohort and 12.7 per cent for the
youngest cohort. The AAW has also a comparatively large effect. This benefit has
an equalizing effect of 7 to 9 per cent. In view of its contribution to the lifetime
income. its effect is even larger than that for the AOW. In order to compensate
the differences in the size of the schemes under consideration. we introduce the
acuusted redistributive impact which we dellne as the quotient of the
proporuonal change in the Theil coefllcient (with respect to the Theil coefficient
for the employers' gross wage) and of the proportion of the scheme involved in
the employers' gross wage. So. the adjusted redistributive impact of a scheme
shows how much the scheme affects the lifeUme income distribution, assuming
that the scheme amounts to one per cent ofemployers' gross lifetime wages. In
this way. the measure offers the possibility to compare the redistributive impact
of the various schemes in a more sophisticated way because it compares the
redistributive impact under the assumption that the various schemes do not
differ with respect to their size.
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The adjusted redistributive impact of the AOW benefit amounts to about -1.4
per cent .5 for all cohorts. whereas the adjusted redistributive impact of the
AAWbenefitvaries between -2.3 and -2.6 percent forthe four cohorts. The WAO
benefit has a somewhat less equalizing effect It lowers the Theil coefricient
varying from 3.4 per cent for cohort 1950 to 4.3 per cent for the youngest
cohorL The adJusted redistributive impact is somewhat larger than that for the
AOW benefit.
'rhe family allowances have a large adjusted redistributive impact. The
AKW beneflts result in an adjusted redistributive impact of - 1.9 per cent for the
cohort 1930, -2.0 per cent for 1940, -1.7 per cent for 1950 and -1.9 per cent
for the youngest cohort. For the KW and related schemes we successively have
-1.9. -2.0. -1.9 and -1.9 per cent. The lower redistributive impact after cohort
1950 can be explained by the limitation of the AKW beneflt to third and subsequent children up to 1980 and by the strong decrease in fertility for the generations born after about 1950. In terms of the Theil coeftlcient, the role of the KW
and related schemes diminishes as a consequence of its abolition. After a
decline in the impact of the AKW. we see an increase for the youngest cohort„
probably due to the increases in the benefit per child in the 1980s.
The effect of the AWW benefit is very limited, which is of course related
to the fact that the average benefit is very small (e.g. Dfl. 29,900 for cohort
1930, being less than one per cent of the before tax lifetime income). If we look
at the adjusted redistributive impact. the effect is even larger than the AOW
beneflt. The AWW benefit is received by widowed women and their income is
often worse than the income of the aged. especially when young children are
still living at home.
The effect of the (N)WW beneflt on the Thell coefficient is very limited.
Generally, the equalizing effect amounts to less than one per cent and it is even
notalways significant. The effectofthe ZW/DSO benefit issomewhat larger. but
remains less than 3 per cent. The adjusted redistributive Impact ofthe ZW/DSO
and (N)WW beneflts is also very small. In both cases the impact is lower than
that for the AOW. The (N)WW has the smallest impact of both schemes.
On the contrary, the adjusted redistributive impact of the WWV is
proportionally large, varying from - 1.5 per cent for cohort 1930 to -1.9 per cent
for 1960. Here we leave the WRO outside of consideration because of the very
small amounts involved.
As said, the ABP benefits lead to an increase of income inequality. This
is not very surprising. For, ABP-OP and ABP-WP benefits have a lower bound
(generally 10/7 times the AOW orAWWbenefit) but no upper bound. Moreover,
the benefits are related to the wages earned during the last two years of being

4 E.g, for cohort 1930 wehave a benefitofDO. 369,000 and theemployers'grosswages amounts
to Dil. 3,167.400 (see table 6.3.2), whereas the change in the Thell coeincient is -16.4 per cent. So,
the tdjusted redistributive impact equals -.164 / (369,000/3.167,400) = -.164 / .117 = -1.42.
The negative sign says that the scheme has an equalizing effect. If the sign is positive. this
implies that the scheme enlarges income inequality.
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a civil servant and index-linked. The average adjusted redistributive impact for

the ABP-OP benefit is about +1.3 per cent. The value of the ABP-WP beneflt
moves between -.1 and +.9 per cent. The adjusted redistributlve impact of the
disability pension (ABP-IP) varies between + .2 per cent for cohort 1930 and -.5
per cent for 1960. So. for older cohorts the ABP-IP benefit enlarges income
inequality, whereas it equalizes incomes for the younger cohorts.
The ABW has - as may be expected - a large redistributive impact. The
Thell coefficient is reduced by 7.5 per cent for cohort 1930 and almost 12 per
cent for the youngest cohort. The adjusted redistributive Impact is also very
large.

For all benefits under the general insurances we find that the 'Illeil coefficient
decreases by about 25 r.£r cent. whereas the beneflts under the employee
insurances lead to a decline of about 10 per cenL In terms of the adJusted
redistributive impact we find that general insurance beneflts have an efrect of
-1.5 per cenL For the employee insurance benefits we find equallzing effects of
-1.4 per cent forthe cohort 1930, -1.3 per cent for 1940 and 1960 and -1.2 per
cent for 1950. The difference between both is of course caused by the fact that
general insurance beneflts are flat-rated, whereas the employee insurance
beneflts are wage-related schemes, but have a maximum beneflt.
With the excepuon of the ABP premiums. all contributions lead to an increase
of income tnequality. One reason for this is the existence of a maximum premium income. Contrary to this, the ABP has a franchise as a consequence of
the fact that the ABP benefits are diminished by the AOW and AWW beneflts
(see chapter 5). Moreover. no upper bound exists. This explains its equalizing
nature.
Excluding the AOW, all contributions affect the Thell coefflcientonlyvery
slightly: the premium payments raise the Theil coefficient byless than three per
cent. We find an increase in the T'hell coefficient caused by the AOW of 5.2 per
cent for cohort 1930. 6.0 per cent for 1940. 7.0 per cent for 1950 and 9.3 per
cent for 1960. However, if we look at the adjusted redistributive impact6. we
flnd figures that are more in line with those for the benefits. Now the ZFW has
the largest impact. The ZFW contribuUons lead to a serious increase of income
inequality. This can be explained by its maximum premium limit, which is lower
than the limit for the other insurances. by the fact that (former) employees with
an income above a certain level are not eligible to be insured (and thus do not
pay premiums anymore) and by the flxed amounts which have to be paid from
1989 onwards.
'I'he former family allowances (KW/KWL/KWEL) also lead to a considerable increase of income inequality. Their impact is about two thirds of that of

6 NOW deflned as the quotient of the procentual change in the Thell coemcient (with respect to
the Theil coefilctent for the employers' gross wages) and the Contributions as a percentage of the
employers' gross wages.
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the ZFW. but larger than all other social security premium payments. 'I'his
increase of income inequality is caused by the fact that the larger part of the
premium contributors are employees who are on average in a lower income
decile than civil servants and self-employed persons:
The AOW contributions lead to an adjusted redistributive impact of about +1.0
per cent. 7'he values for the AWW and AWBZ are of the same magnitude. This
Is in agreement with what one could expect, in view of the method of flnance.
which is for all three schemes the same. Differences can be explained by the
changes in the mutual ratio of the premium percentages in the course of time
and by the different years in which the schemes came into force. Another cause
for the difference between the AWBZ and the other two schemes is the Oortoperation which implied also a levying of AWBZ (and also AAW) premiums on
the income of the aged.
Although the way in which contributions are levied does not differ from
the AOW. AWW and AWBZ. the AAW and AKW show a very different picture.
The AKW leads to a much greater Increase of income inequality than the other
schemes. Here also, changes in the premium percentage are considerable. An
additional explanation is the public fundingofthe premiums. As ofJuly 1. 1988
benefits are financed by public funds. Before that time. premium percentages
were already declining. also asa consequence of the decreasingaverage number
of children per female. This development implied that the contributions were
comparatively high when income was low and the proportional contribution
lowered as a cohort got older and on average earned a higher income. This effect
increases, the younger the cohort is. For the AAW it is the reverse and the
premium percentage has increased, which can explain the somewhat smaller
adjusted redistributive impact.
The effect of the WAO is a minor one. It is limited as a consequence of
the franchise: low income earners do not pay WAO premiums. Neither can they
claim a benefit. The other general and employee insurances have about the
same impact. The adjusted redistributive impact is about.75. All general insurances together show a redistributive effect which increases from 1.0 to 1.2,
whereas that for the employee insurances decreases and for the youngest cohort
it amounts to about half the value for the general insurances. Finally, we see
that the contributions to the ABP scheme form an exception and diminish
income inequality.

For those living during the year 1970 we observe a somewhat different picture.
We leave it up to the reader to draw conclusions.

Recipients of an unemployment or a disability beneflt generally did not pay premiums.
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Table 6.2.3. Redistributive impact ofsocial securitybeneflts and contributions (Thell coefficients, differences with respect to the Theil coefficient
for employers' gross wages and adjusted redistributive impact).
Cohort Cohort Cohorl Cohorl Year
1930

1940

1950

1960

1970

.171

.142
.133

.132
.125

.122
.116

.198
.192

THEIL COEFFICIENT
Employees' gross wages
Employers gross wages

.161

CHANGES IN THEIL COEFFICIENT

Benefits

AOW

-16.4

-15.0

-12.4

-12.7

-17.2

AWW
ANN

-2.1

-2.0

-2.0

-2.2

-1.5

-4.2

-3.4

-2.6

-5.0

-1.9

AAW

-7.1

-7.6

-7.6

-9.1

-4.1

KW/KWL/KBWL/KKZ/KTO

-3.2

-4.1

-2.8

-1.9

-2.0

WAO
ZW/DSO

-4.0

-3.9

-3.4

-4.3

-2.5

-2.3

-2.4

-2.3

-2.6

-1.6

(N}WW

-1.1

-.4,

..9

-1.2

WWV

-.4

-.5

-.5

-.5

ABP-OP
ABP-WP

3.0

3.0

3.0

3.5

2.1

.6

.4'

.2*

.0*

.1*

ABP4P

ABW
General insurances
Employee insurances
All Insurances

.e
-.3

.3*

-.8

-1.3

-7.5

-9.6

-9.8

-11.5

-6.1

-25.8

-24.3

-21.3

-24.7

-22.0

-9.8

-9.9

-8.7

-9.2

-5.5

-35.3

-35.5

-32.5

-36.6

-27.8

.5

.3

.5

.2'

Employers' contributions

AKW

.5

.5

.4

KW/KWL/KWBL

.7

.6

.4

AAW
WAO
ZW

.66

.1

.5

.8

.62

.5

.6

.6

.5

.3

1.3

1.3

1.3

1.4

.8

(N)WW

.2

.2

.2

.3

.1

ZFW
AWBZ

1.5

1.6

1.7

1.8

1.1

1.0

1.0

.9

-1.0

-.8

-.7

ABP

.8

-.4

-.9

-.7

167

Table 6.2.3. Redistributive impact ofsocial securitybenefits and contributions (Theil coefficients. differences with respect to the Theil coefficient
for employers' gross wages and adjusted redistributive impact) (continued).
Cohort Cohort Cohort Cohort Year
1930

1940

1950

1960

1970

5.2

6.0

7.0

9.3

2.0

1.0

1.2

.1*

.1

.1

.1

Employees' contribu tions

AOW
AWW
AKW
AAW
WAO
ZW

.8 .9
.1
.2

.3

.5

.1

.1-

.3

.3

.3

.3

.8

.0

.5

-.3

.3

.2

.3 .3 .4 .4 .1

(N)WW

ZFW

1.4

1.5

1.4

1.3

.6

1.1

1.6

2.4

-1.0

-.8

-.8

-1.0

-.6

5.2

6.0

7.0

9.3

2.0

1.0

1.2

.1*

.5

.6

.4

AWBZ
ABP

.1

1.0

.1*

All contributions

AOW
AWW
AKW
AAW
WAO
ZW

.8
.6

.9
.6

.8 .8

(N}WW

ZFW

AWBZ

1.4 .2

1.0

.6

.7

.9

1.1

.0-

1.7

1.7

1.6

1.8

1.0

.5

.5

.6

.7

.2

3.0

3.1

3.1

3.1

2.1

1.7

2.0

2.6

3.1

-.2,

ABP

-1.8

-1.4

-1.5

-1.7

-1.1

General insurances
Employee insurances
All insurances

7.7

9.1

10.4

14.7

3.7

3.8

3.8
14.2

3.9
16.1

4.0

2.2

21.8

6.9

-1.42

-1.43

-1.36

-1.39

-1.47

-2.19

-1.89

-2.08

-1.61

-1.71

-

1.86

-1.04

-2.36

-1.99
-1.98
-2.42

-2.39

-2.56

-1.42

-1.93

- 1.99

-1.87

-1.85

-1.45

1.66

-1.71

-

-1.14

-1.17
-1.09

-1.12

-1.02

-1.87
- 1.08

12.3

ADJUSTED REDISTRIBUTIVE IMPACT
Benefits

AOW
AWW
AKW
AAW
KW/KWL/KBWL/KKZ/KID
WAO
ZW/DSO
(N)WW

-1.91

-

-.30-

1.62

-.61

-.75

-.78 -.33

WWV

-1.45

-1.67

-1.79

-1.87

-1.08

ABP-OP
ABP-WP
ABP-IP

+1.28

+1.40

+1.26

+1.30

+84

+.91
+.21

+.88*
+.15-

+.39*

-.12'

-.37

-.54

ABW

-3.67

-3.17

-2.72

-2.96

-2.06

General insurances
Employee insurances
All insurances

-1.45
-1.39
-1.32

-1.49

-1.44
-1.17
-1.20

-1.51
-1.25
-1.34

-1.28
-.85
-1.06
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-1.25
-1.32

+.32*
+.11*

Table 6.2.3. Redistributive impact ofsocial securitybenefts and contributions (Thell coefficients, differences with respect to the Theil coefficient
for employers' gross wages and adjusted redistributive impact) (continued).
Cohort Cohort Cohort Cohort Year
1930

1940

1950

1960

1970

Contributions

AOW
AWW
AKW

1.00
1.00

1.01

1.08

.31

1.08

.98

1.03

.10

.93

1.01

1.04

1.25

.78

KW/KWL/KWBL

1.32

1.47

1.37

1.35

1.99

AAW
WAO
ZW

.69

.63

.70

.79

.19

.34

.32

.36

.38

.01*

.75

.69

.63

.62

.40

(N)WW

.78

.66

.70

.78

.32

ZFW
AWBZ

2.54

2.46

2.20

2.16

1.66

.99

.94

.94

.97

-.07*

ABP
General insurances
Employee Insurances
All insurances

.98

52

-.47

-.55

.98

1.01

1.11

1.23

.36

.72

.65

.62

.61

.38

.95

.98

1.00

1.15

.46

-.58

-.

-.37

* = not signiflcant at the .05 level

'I'lie net redistributive effects for the various social security schemes is given in
table 6.2.4. This net impact is the result of the impact of both the benefits
received and the contributions paid. The upper part again gives us the effect
on the Theil coemcient. Most noteworthy is that the AAW reduces the Thell
coefficient for cohort 1960 more than the AOW does. The AKW and WAO also
lead to a considerable decline of the Theil coefficient. The effect of the former
family allowances (KW and so on) is somewhat less. whereas the effects of the
(N)WW and ZW are very limited. As we could expect. the ABP leads to an
increase of income inequality.
The adJusted redistributive impact gives us more information and it is shown
in the lower panel of table 6.2.4. The adjusted redistributive impact has now
been calculated as the quotient of the proportional change in the Theil coefflcient (with respect to the Theil coefficient for the employers' gross wages) and
the proportion of the benefits as compared with employers' gross wages. For.
the benefits form the goal ofthe schemes and it is therefore rational to compare
the change in the Theil coefficient to the size of the benefit. The contributions
are levied into service of the beneflts.

Most striking is of course the reduction in the effect of the AOW on the
income inequality. Its effect is less than two thirds for the cohort 1960 compared
to cohort 1930. In view of the large decline in the average net benefit (see table
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6.2.2). this decline is less than one would expect. The adjusted redistributive
impact of the AWW ls of a somewhat larger magnitude as the AOW. The other
general insurances. the AKW and AAW, have a strong effecL The adjusted
redistributive impact of the AKW amounts to about - 1.7 percent. The impact
of the AAW is even larger and amounts to about -2.2 per cent. This implies that
the adjusted impact for the AAW and AKW is considerably larger than for the
AOW. However. the effect on the Theil coefficient is minor as a consequence of
the limited amounts involved in the AKW and AAW (e.g. benefits are Dfl.
100.900 and 133,500, respectively and premium payments are Dfl. 16.900 and
Dfl. 63.800. respectively for cohort 1960) compared to the AOW (beneflts
amount to Dfl. 344.100 and contributions are Dfl. 326,100).

The family allowances belonging to the employee insurances reduce the Thell
coefficient by 1.8 to 3.5 per cent. Its impact lowers from cohort 1940 onwards.
which is ofcourse related to its abolition. In terms ofthe adjusted redistributive
impact the effect is also very large, being about - 1.5 to - 1.7 per cent and thus
larger than the effect for the AOW. lhe adjusted redistributive impact for the
WAO is about two thirds of that of the impact for the AAW, whereas the reduction of the 'Illeil coefficient by the WAO is less than half the reduction for the
AAW. especially for the two youngest cohorts. The extent to which lifetime
income inequality is affected by the WAO is comparable with the influence of
the AKW (when speaking in terms of the adjusted redistributive impact) and
thus also greater than those for the AOW. This is rather surprising, but in
agreement with our flndings in table 6.2.3. The ZW has hardly any redistributive
impact the Theil coefficient is lowered by less than one per cent and the
adjusted redistributive impact is also very small. l'he effect of the (N)WW is still
smaller and also considerably less than the effect of e.g. the AOW or the WAO.
If we look at all the family allowances schemes together. we find a reduction of
the 'I'hell coefficient of about 6 per cent for all cohorts. The adjusted redistributive impact is on average - 1.6 per cent and the largest for the oldest cohort.
The disability schemes AAW and WAO together lead to a reduction of 10 per
cent in income inequality as measured by the Theil coefficient. When speaking
of the adJusted redistributive impact, the income equalizing effect is somewhat
larger than for the family allowances. So, the disability schemes and family
allowances are the most redistributive schemes.
The ABP scheme takes a particular stand. It is the only scheme in which the
net beniflt enlarges income inequality. The increase is limited and not always
significant. The Theil coefficient is raised by.4 to 1.8 per cent. while the adjusted redistribullve impact amounts to at +.4 per cent at maximum. Remember
that the ABP is a private pension scheme and does not aim at a redistribution
between (groups of) persons. However, the flnance method includes some payas-you-go elements and these introduce the possibility of an income redistribution between generations.
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Table 6.2.4. Redistributive impact of social security schemes (Theil coeffl-

cient. differences with respect to the Thell coefficient for employers' gross
wages and the adjusted redistributive impact).
Cohort Cohort Cohort Cohort Year
1930

1940

1950

1960

1970

.161

.133

.125

.116

.192

-15.7

THEIL COEFFICIENT
Wages ind.
employers' contr.

CHANGES IN THEIL COEFFICIENT

AOW

-13.0

-10.8

-7.4

-6.1

AWW

-1.3

-1.0

-1.0

-.9

-1.4

AKW

-3.7

-2.9

-2.1

-4.5

-1.5

AAW

-6.4

-7.0

-6.8

-8.1

-4.1

KW/KWL/KBWL/KKZ/KTO

-2.5

-3.5

-2.4

-1.8

-1.2

WAO
ZW

-3.2

-3.4

-2.7

-3.4

-2.6

-.8

-.9

-.9

-1.0

-.8

-.6 +.1* -.4' -.5' -.2

(N}WW

ABP

+1.5

+1.8

Family allow.

-6.0

-6.2

-4.5

-6.2

-2.7

AAW/WAO

-8.8

-9.3

-8.6

-10.5

-6.0

-21.9

-19.8

-15.5

-18.2

-21.1

-7.1

-7.3

-6.0

-6.4

-4.7

-26.2

-26.7

-22.1

-24.8

-25.5

.119

.097

.097

.087

.143

General ins.
Employee ins.
Before tax
lifetlme income

THEIL COEFFICIENT
Before tax

+.7.

+.40

+.9

ADJUSTED REDISTRIBUrlVE IMPACT

AOW

-1.11

-.67

-1.36

1.04
-1.09

-.81

AWW
ARN
AAW

-.98

-.90 -1.54

-1.66

-1.67

-2.11

-2.20

-1.39
-2.13

KW/KWL/KBWL/KKZ/XI'C)

-1.53

-1.71

WAO
ZW

-1.44

-

-

1.47

-1.60
-1.27

-1.67
-2.26
-1.72
-1.50

- 1.36

-.85

-1.39
-.92

-1.17

-.39

-.42

..38 -.41 -.36

(N)WW

-.62

+.040

-.26

-.34

-.17

ABP

+.30

+.40

+.19

+.08'

+.21

Family allow.

-1.56

-1.65

-1.48

-1.66

-.85

AAW/WAO

-

1.62

-1.69

-1.62

-1.79

-1.20

General ins.
Employee ins.

-1.23
- 1.00

-1.22
-.92

-1.08
-.80

-1.11
-.88

-1.23
-1.23

-.84

-.82

-.78

-.74

-.57

All schemes

* not signifl cant at the .05 level
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All general insurances together lead to a reducuon in the'I'hell coefficient of 15

to 22 per cent, whereas employee insurances reduce income inequality by 6 to
7 per cent. The adJusted redistributive impact of the general insurances
diminishes from - 1.23 per cent for the oldest cohort to -1.11 per cent for the
youngest cohorL For the employee insurances this impact amounts to about
-1.0 per cent for the oldest two cohorts and about -.85 per cent for the youngest
two cohorts. So, the impact for e.g. the totalityof general insurances is less than
the average value. which is of course caused by the fact that the individual
schemes meet different groups. These figures thus show that the redistributional impact of the general insurances is partly mutually compensated. This
holds even stronger for the employers schemes, of which the total effect is
considerably lower than the unweighted average for the various schemes.
The before tax lifetime income results from the employers' gross wages
and the schemes discussed hitherto. The social security schemes lead to a
reduction in income inequality of 26 per cent for cohort 1930, 27 per cent for
1940.22 per cent for 1950 and 25 per cent for 1960. In terms of the adjusted
redistributive impact, the redistribution is limited. Itsvalue is between -.74 and
-.84 per cent. The decline in the income inequality of the before tax lifetime
income in the course of time is comparable with the developments in the Theil
coefficient for employers' gross wages, albeit somewhat less. Now the difference
between the cohorts 1930 and 1940 amounts to 18 per cent, whereas income
equality for the cohort 1960 is 10 per cent less than that for 1950. Both cohort
1940 and 1950 again have about the same income inequality.

Summarizing, we conclude that the social security system reduces income
inequality in terms of the Theil coefficient by about 26 per cent for the two
oldest cohorts and somewhat less for the other two cohorts. This reduction is
due in particular to the AOW, ABW and the AAW. The ZW and (N)WW have
hardly any effect, whereas the ABP enlarges income inequality somewhat. Ifwe
look at the adjusted redistributive impact, in which the redistribution is corrected for the amounts involved, and as a consequence can be considered to
show the potential redistributive impact, it appears that the ABW has the largest
impact (varying between -2.7 and -3.7 per cent). Next, the family allowances
(both the AKW and the employees schemes) and the AAW have the largest
income equalizingeffect, being on average about -1.6 and -2.1 per cent, respectively. The third group is formed by the WAO. AOW and AWW. The ZW/DSO has
a somewhat smaller impact (-.4 per cent). Next, the (N}WW scheme follows with
an impact of -.3 per cent on average. Then we have the ABP scheme which has
a small income inequality increasing effect. Finally. we have the ZFWand AWBZ
contributions. of which the former has a large income inequality increasing
impact. However, we do not know the distribution of the beneflts of these
schemes. So, it is not possible to give a definite answer on the net effect of these
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schemest'.9.

6.2.3. Social security benefits and contributions by decile.
We now discuss the third element with respect to the redistributional impact
of the social security system, the contribuuon of the various social security

beneflts and premium payments towards income per decile. This is shown in
figure 6.2.1. The deciles are determined on the basis of the employers' gross
wages. In interpreting this flgure we must realize that the premiums paid within
ayearand the beneflts received within ayear are adjusted for household composition (see section 1.5}. For example. for pension schemes this implies that the
standardized premiums are generally lower than the non-standardized premiums, whereas the standardized benefits are sometimes higher than the nonstandardized benefits. This means that the pension premiums have been paid
during a period in which the cohort's average household size is relatively large.
whereas benefits have been received during a period in which the average
cohort's household size is relatively low. This partly explains the fact that (standardlzed) lifetime benefits for the ABP pensions are larger than the (standardized) lifetime premium payments. We look at the effect of the standardization
in section 6.4.
The relatively large role of the pension schemes becomes immediately
clear in flgure 6.2.1. Both contributions and benefits rise high above the others.
The AOW benefits are almost equally distributed over the deciles. Only the flrst
decile which contains relatively many people who die at a young age. gets a
somewhat smaller average benefit. On the other hand, the contributlons
increase. the higher the decile is. This results in a smaller net benefit for the
AOW. the higher the decile is. The monotonic increase ofthe premium contributions by dectle is also found for the other general insurances. The lower the
decile, the higher the average AWW benefit with exception of the first decile in
the cohorts 1940, 1950 and 1960. Widows are to be found more in the lower
deciles than in the higher ones. There is a positive net benefit up to decile 6,
whereafter on average the benefit is lower than the premium contribution.
However, the differences are rather small. The lowest and highest decile have
the smallest AKW benefit. whereas this benefltdoes not differ between the other
deciles in the youngest two cohorts. For the older two cohorts. we find a
somewhat higher benefit for the deciles 2 up to 6. An analogous development
is found for the AAW. This scheme is very benificial for the lower deciles. The
net benefit for them is the highest, but one (the AOW). The net yield for decile
10 is negative: this decile pays more than is received via beneflts.
-

8 lhis will be possible after the next extension of NEDYMAS.

See Nelissen (1991a).
9 Because of the small amounts involved, we do not discuss here the effect of the WRO, WWV,
'IW and IOAW.
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Figure 6.2. la Social security benefits and contributions by decile. cohort
1930 (Dn. 1000).
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Figure 6.2. lb Social security benefits and contributions by dec:ile. cohort
1940 (Dn. 1000).
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Figure 6.2. lc Social security benefits and contributions by decile, cohort
1950 (DO. 1000).
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Figure 6.2. ld Social security benefits and contributions by decile, cohort
1960 (Dfl. 1000).
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Figure 6.2.le Lifetime social securitybenents and contributions by decile,
persons living in the year 1970 (Dfl. 1000).
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cohort 1940

cohort 1950

cohort 1960

lhe employee insurances show a somewhat similar picture, with respect to the
KW and related schemes, to that for the AKW. But, for the other schemes some
evident differences exist. This is partly caused by the structure of the benefits.
The linkage ofthe benefit to the (previous) income is clearly illustrated; in rough
lines we flnd the higher the decile, the higher the average benefit is. This holds
for the WAO and (N)WW benefits up to decile 6 or 7 and for the ZW almost
generally. The average WAO beneflt for the deciles 2 up to and including 8 is
substantially larger than that for the deciles 9 and 10, whereas the differences
between the deciles 2 up to and including 8 are rather limited. The younger the
cohort, the faster the net beneflt is negative. Decile 8 is for cohort 1930 the first
one that pays more than is received from the scheme. whereas this holds for
decile 5 in cohort 1960.1'he (N)WW benefit is in the higher deciles somewhat
decreasing, but the average beneflt in decile 10 is about equal to the average
benefit in decile 4. The WWW results in a posiuve net benefit for all deciles in
all four cohorts. The ZW already results in a negative yield from decile 4 on.
However. the loss is rather limited. I'he ZFW clearly shows the existence of an
upper income limit. Premium payments increase up to decile 5 and decrease
thereafter.
The picture forthe ABP shows that the higher the income, the higher both
benefits and contributions are. This is in accordance with what one could
expect. For, the contribution is a percentage of the income as is the benefit,
whereas for both, an upper limit does not exist. The net benefit is postive for
all deciles, but very small for the two lowest deciles.
The results for the year 1970 (figure 6.2. le) are again comparable to those for
the youngest cohorts. The exception here is the lowest deciles. which of course
again contain in particular persons who die at relaUvely young ages.

Finally, the results for the ABW are shown in figure 6.2.2. This scheme yields
the highest benefits after the pension schemes (AOW and ABP). TheABW beneflt
is of course most beniflcial for the lower income groups. But the higher deciles
also get a substantial beneflt from the scheme. This result is somewhat clouded
by the fact that we overestimated the ABW benefit as a consequence of the absence ofwealth and other income, like capital income, in the simulation model.
The net beneflts and employers' gross wages by decile are given in table 6.2.5.
This table clearly shows that the net effect of the social security system for
almost all deciles diminishes in the course oftime. The only exception is decile
1 in the youngest cohort. This group is better off than the same group in the
foregoing generation. The social security system raises the income of decile 1
in cohort 1930 byabout 74 per cent ofthe employers' gross wages. The increase
for decile 5 amounts to only 15 per cent, for decile 9 almost 6 per cent and for
the highest decile the gain from the social security system amounts to one per
cent. We flnd the following figures for the youngest cohort. Decile 1 again receives a relative large gain from the system. to wit 60 per cent (in terms of the
employers' gross wages), but for the other deciles the effect of the social security
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system is rather limited. The income after social security for decile 5 is only 10
per cent higher than before social security. The deciles 9 and 10 experience a
net loss, which amounts to almost 4 per cent of the gross wages for decile 10.

Table 6.2.5. Net benefits and employers' gross wages by decile.

Net Benefits
Dedle

1930

1940

1950

1960

1

622

2
3
4

605

659
599
543
498
457
385
352
282

484
583
525
394
383

602
576
493
371
328

291

208

231
130

189

184
70

-18

-12

-82

-209

1019
1739

870
1901

1000
1956
2462

5

6
7
8

9
10

Wages decile

569
516
402
420
370
286
281
74

1

835

2

1441
1835

3

8
9

2213
2607
3016
3512
4117
5034

10

7331

4
5

6
7

2164
2549
2936
3334
3817
4439
5308
7392

2401
2848

3274
3719
4203
4810
5682
7737

95

2894
3302
3741

4237
4819
5631

7476

7'he employers' gross wage of decile 2 up to and including decile 8 is larger, the
younger the cohort is. However, the deciles 9 and 10 of cohort 1960 have a

lower wage than the comparable deciles of cohort 1950. The lowest decile
exhibits a somewhat different picture. If we look at the ratio of the wages in
decile 10 and decile 2, we see that this ratio is lower, the younger the cohort
is. It amounts to 5.1 for cohort 1930, 4.3 for 1940, 4.1 for 1950 and 3.8 for
1960. After social security. this ratios are as follows: 2.7 for cohort 1930. 2.5
for both 1940 and 1950 and 2.4 for the youngest cohort. Here, we also see that
the redistributive impact of the social security system diminishes in the course
of time.
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6.2.4. The benefit-tax ratio.
From the flgures underlying flgure 6.2.1 we can derive beneflt-tax ratios (deflned
as the quotient of the social security benefits on the one hand and the social
Security contributions on the other hand). These are given for each income
decile and for the total population. both for the four cohorts and the year 1970.
in table 6.2.6. We concentrate on the development within and between cohorts,
because the beneflt-tax ratio for the persons alive in the year 1970 is comparable to that of persons born around 1940.

For the total of all social security schemes involved here (AOW, AWW, AKW,
AAW. WAO. ZW. (N)WW and KW and related schemes). the benefit-tax ratio
decreases. For cohort 1930. the benefit-tax ratio amounts to 1.91. for 1940
1.67. for 1950 1.38 and for 1960 1.27. This means that the cohort 1930 gets
Dfl. 1.91 for each Dutch guilder invested in the social security system, so that
the net gain amounts 91 per cent whereas this is only 27 per cent for the cohort
1960. The largest reduction takes place between the cohorts 1940 and 1950
with a decrease of 17 per cent. The cohorts 1940 and 1960 are confronted with
a decrease of 13 and 8 per cent. respectively. compared to their preceding
cohort. The lower benefit-tax ratio for cohort 1940 compared to cohort 1930 is
completely due to the general insurances. This benellt-tax ratio declines by 19
per cent. whereas that for the employee insurances is almost constant. For the
cohort with the largest decrease in the total benefit-tax ratio (cohort 1950), the
decrease via the generalinsurances is about twice thatoftheemployee insurances: 20 and 11 per cent, respectively. The drop in the ratio for the youngest
cohort is the result of a decline of 9 per cent for the general insurances and a
decline of 8 per cent for the employee insurances.
Comparing the results for cohort 1960 with those of cohort 1930 tells us
that the benefit-tax ratio for all insurances decreased by 34 per cent. For the
general insurances the decline amounts to 41 per cent and for the employee
insurances 18 per cent As a result of this, the benefit-tax ratios of both types
ofinsurances do not show any more serious differences. For theyoungest cohort
the benefit-tax ratio for the general insurances is 1.36 and for the employee
insurances 1.11, being 18 per cent less. Forthe cohort 1930 the benefit-tax
ratios amount to 2.29 and 1.35 respectively, so that the latter is 41 per cent
less.

This decline is reflected in the development in the benefit-tax ratio for the
various schemes. 'Ihe benefit-tax ratio for the AOW declines. the younger the
cohort is and the decline is very steep, 20 per cent or even more between suecessive cohorts. In the case of cohort 1960 the benefit-tax ratio for the AOW is
52 per cent lower than for the cohort 1930. The latter receives 2.19 times the
premiums paid, whereas the former receives only 6 per cent more than the
contributions.
The decline in the AWW is particularly evident at the change-over from
cohort 1930 to cohort 1940 and the change-over from cohort 1950 to 1960. The
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youngest cohort pays more for the AWW than will be received: the benefit-tax
ratio amounts to .84.
In contrast, the youngest cohort has a higher benefit-tax ratio for the
AKW than the oldest cohort. 'Ille ratio is 6.03 and 3.49, respectively, thus 73
per cent higher, due to the change in the way the AKW is flnanced from 1988
on. to wit by public funds. The beneflt-tax ratio for the AKW forthe cohort 1940
is about a quarter smaller than that for the cohort 1930. On the other hand the
benefit-tax ratio increases, the younger the cohort is. It is almost twice that for
the cohort 1950.
The total decrease in the benefit-tax ratio for the AAW is considerably
below that of the AOW (the benefit-tax ratio for the youngest cohort is 28 per
cent below that for the oldest one), but the difference in the benefit-tax ratio is
larger between the cohorts 1930 and 1940 than between the cohorts 1940 and
1950 and between 1950 and 1960; 15 and 8 per cent. respectively.
For the individual employee insurances we flnd that only the beneflt-tax ratio
for the WAO declines. This ratio is 38 per cent lower for cohort 1960 (.83)
compared to cohort 1930 (1.33). l'he WAO shows a declining beneflt-tax ratio
up to and including cohort 1950. This is partly the result of the reform of the
social security system in 1987. when the wage-related beneflts (ZW, WW and
WAO) were decreased by 10 percentage points. Another reason is that these
cohorts paid high contributions during the 1980s when the number ofdisabled
persons was extremely high. The youngest cohort was less affected by this
element The cohort 1930 has the largestbeneflt-tax raUo. During the economic
crisis in the early 1980s a relatively large number of persons in this cohort - and
to a less extent out of the cohort 1940. which partly explains the differences
between the cohorts 1940 and 1950 - entered the disability schemes Isee Aarts
and De Jong (1990)1. The net benefit is negative both for cohort 1950 and cohort
1960. Their benefit-tax rauo amounts to .86 and .83, respectively.
For the KW/KWL/KWBL it appears that for the youngest cohort the
benefit-tax ratio is almost twice that of the cohort 1950. Here the abolition of
this scheme plays an important role. Tile youngest cohort averages 19 years of
age at the time of this abolition. This implies that the benefits earmarked for
them as a child have been received (but of course not the beneflts earmarked
for their children). whereas premium payments can only be imputed during
those 19 years on average. The benefit-tax ratio for the intermediate cohorts
1940 and 1950 is about the same size, both being roughly 40 per cent larger
than the ratio for the oldest cohort.
'Ille benefit-tax ratio for the (N)WW is the largest for the cohort 1940. to
wit 1.88. This cohort makes a relatively large appeal to these schemes during
the economic crisis in the early 1980s. Besides this. younger cohorts are
affected by the cuts in the beneflt level and the changes in the duration of the
beneflt as a consequence of the adoption of the NWW. These negative implications are larger the younger the cohort is.
Now. at last, the ZW shows a stable pattern. These schemes do not imply
intergenerational redistributions. Each generation has about the same net
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result, to wit about minus 12 per cent ofthe contribuuons. All cohorts pay more
contributions to the ZW than they receive as a beneflt. I'his is caused by high
administration and tninsacuon costs.
Ihe ABP shows an equal benefit-tax mtio for the cohort 1930 and the cohort
1940. whereas the ratio rises for the other two cohorts. This is caused by the
decrease in the premium percentage in the 1980s in order to limit public expenditures and to temporarily flnance the rise in civil servants' Wages (without costs
for tile government).
For persons alive in the year 1970 tile beneflt-tax ratio amounts to 1.63 and
is thus of about the same size as for the cohort 1940. Generally. the ratio for
those living during the year 1970 is of comparable size as for the cohort 1940.

In general, the beneflt-tax ratio is larger as the decile is lower. Signiflcant deviations occur for:
(1) The IN)WW wilh respect to the increase in the benefit-tax ratio from decile
1 to 4 of cohort 1940 and the difference in the ratio between decile 2 and 3 in
cohort 1950. The latter is caused by the fact that the bene flts fall behind and
not by high contributions. An explanation for this is the relatively large number
of (unmarried) women in these lower deciles, who have on average a lower
benefit-tax ratio for the (N)WW, see section 6.3.1 and 6.3.2.
(2) The ABPresults in a relatively low benefit-tax ratio for decile 2 of the cohorts
1930 and 1940. Also here. the overrepresentation of unmarried women forms
(part of) an explanation.

Table 6.2.6. Benefit-tax ratios.
Cohcrt

Dedle

1930

2

3

4

5

6

7

2.49

2.24

2 11

1.96

1.27

1.19

.93

3.47

8

9

to

Al

1.85

1.67

/.53

2.19

.90

.81

59

1.26

303
230

2.86

2.56

1.77

97

349
286

AO'W

4.12

3.35

AWW

3.45

2 31

281
195

AE//

566

5.01

422

695

497

3.58

283

KW/et.

6.44
1026
444

125
403

4.18

3.86

342

3.19

269
296

2.80

255

2.46

228

3.07

WAO

4.73

3 10

2.62

151

122

.94

.79

46

1.33

1.27

n

1.04

.67

210

92
165

.78

202

90
187

.89

2.10

192
98
170

1.49

ZW
IN]WN
ARP

139

1.55

1.38

113

1.59

2.69

206

2.51

,

70

1.70

1.75

143

1.49

1.28

1.57

Fam d
AAW/WAO

528
7.32

495

446

385

3 61

322

293

2 71

252

198

329

493

3.76

275

/.96

1.93

1.53

1.20

1.04

.65

1.90

Gen- hts.'

483

3 91

200

1.79

163

1.40

229

2 21

2 57
166

225

268

3 19
199

229

Empt k. 7

1.48

1.41

1.25

1

77

1.35

T/W'

4.20

332

275

228

194

187

1.71

1.50

114

1.91

AAW

1

91

1

185

31

1

.80

li

1

01

1.38

.88
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Dede

Year
1970

2

1

AOW
AWW

3

4

2.13

5

6

7

8

9

10

Al]

508
3.43

437
245
433

276
1.68

134

112

96

81

77

65

54

100

AKW

438

4 16

399

332

2 74

3.70

1

1.35

7.46

5 14

3.81

301
382

374
209

355

AAW

388
252

1.67

1.34

233

395

382

394

10
.95

396
93
89

95
355

73

61

44

16.73

1.78

,

53

139

124

1.14

1.04

1.78

rw/et.

1.92

296

345

WAO

5.07

3.16

2.31

370
171

ZW

1.54
2.55

1.12

.97

208

106
209

1.01

(NTWW

2.06

1.96

1.78

1.72

,

53

1.36

1

ABP

2.08

2.40

2.22

2.05

196
19'

193

1.87

1.66

/.52

1.20

1.69

Fam.sn.

242

3.54

3.89

3.96

393

3.92

3.81

3.64

3.57

3.0<3

364

AAW/WAO

811

4.92

344

258

197

160

1

34

106

86

62

444

2 35

1

54

136

124

1.Ce

188

1.65

199
146

132

1 18

1.05

93

80

1.23

2.10

178

156

1.39

1.27

1.12

98

1.63

Gen

ki.

4.33

E,1-0.*,I.

2.21

208

301
188

T/al

9.33

3.59

2.61

1

1.37

1

1

71

81

.85

3.57

100

7 1

.89

1

77

48

'

AOW, AWW. AKW and AAW
2
4AO, ZW. COWW and Kw and related schemes
'
AOW. AWW. AKW. AAW WAO. ZW (NWW and KW and rdated schernes

Most striking when comparing the beneflt-tax ratio by deciles is the low ratio
for the disability schemes (AAW and WAO) and to a less extent the AWW for
decile 10. For example, in cohort 1960 this decile receives only 87 per cent of
the contributions paid to the AAW. whereas the cohort as a whole receives more
than double of what has been paid in contributions. For the WAO this decile
receives 38 per cent while the cohort's average amounts to 83 per cent. On the
contrary. the lowest decile receives relatively quite a lot from these schemes.
This can be illustrated bycomparing the benefit-tax ratio for the first decile with
the ratio for the tenth decile. This proportion is the highest for the disability
schemes. Decile 1 in cohort 1930 has a benefit-tax ratio that is more than ten
times the ratio of that for decile 10. This proportion decreases in the course of
time, but is still about 7 for both schemes. This proportion for the AWW
amounts to almost 6 for cohort 1930 and declines to almost 4. The proportion
for the AKW also decreases; from almost 4 for cohort 1930 to 2 for the youngest
one. The proportion for the AOW declines slightly and remains above 2.15. The
ABP shows the reverse picture. Its proportion increases from 2.1 to 3.7. The
other schemes (KW and related schemes, ZW and (N)WW) are rather constant;
their proportion moves between 1.31 and 1.90. Forall schemes togetherwe find
that the benefit-tax ratio for the first decile is 3.68 times the ratio for the tenth
decile in cohort 1930. This proportion decreases to 3.52 for cohort 1940 and
further to 2.89 for the two youngest cohorts.

6.3. Horizontal redistribution.

This section treats the redistribution bysocial security schemes between various
groups within the four distinguished cohorts. The following groups are considered:
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a) Sex;
b) Marital status:
c) Employment status at the age of 45 years:
d) Number of children and
e) Level of education.

6.3.1. Horizontal redistribution by sex.
The equivalent household income components for men and women are given
in table 6.3.1. With respect to the employers' gross wages we find that women's
wages are lower. This is of course related to the lower labour force participation
of female-headed one-parent families and one-person households compared to
male-headed ones. With the exception of the youngest cohort the differences
between wages of men and women become smaller, the younger the cohort is.
T'he relative difference for cohort 1960 equals about that for cohort 1940. Standardized household (employers' gross) wages for women are I 6 per cent lower
than for men for the cohort 1930, 14 per cent for 1940,9 percent for 1950 and
13 per cent for 1960. Contrary to this, the net benefits from social security
schemes (defined as the difference between the beneflts and the contributions
as given in table 6.2.1} are higher for women than for men. The women in the
two oldest cohorts receive about Dfl. 310,000 more fromsocial security schemes
than men. The difference for the cohort 1950 amounts to Dfl. 273,000 and for
the youngest cohort to Dfl. 259,000. As a result, the income after the social
security transfers differs considerably less between men and women. The difference nowvaries between 2 (cohort 1950} and 7 (cohort 1930) per cent. So, social
security results in a redistribution from men to women. The younger the cohort,
the smaller this redistribution becomes. The "proflt" measured as the quotient
of the difference between the net benefits for women and that for the whole
group on the one hand and employers' gross wages ofwomen on the other hand
- amounts to 5.4 per cent for the cohort 1930. 4.9 per cent for the cohort 1940.
3.9 per cent for the cohort 1950 and 3.7 per cent for the cohort 196010.
-

The differences in net gain from the social security system are decomposed in
table 6.3.2. The gain is mainly due to the AOW, which is of course related to
the longer life expectation for women. A second important scheme in explaining
the difference is the ABW. Women in the youngest two cohorts receive over Dft.
100.000 more than men. For the oldest generation the relative gain is about
half that amount. The next important scheme with respect to the difference
between men and women is the AWW. Women receive more beneflts from this
scheme than men. The latter even have a loss, varying between Dfl. 13,000 and
Dfl. 17.000 for the various cohorts. Also here. differences in death rates play

10

Because we emphasize on redistribution by means of social security, we will also mention
the level of the taxes and nel lifetime income iii the relevant tables, but will not go into it further.
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an important role. Besides, men could not claim a widower's beneflt until
recently. This last factor also explains why the difference in net gain from the
social security system between men and women is smaller for the younger
cohorts than for the older ones. The older cohorts show a modest gain from the
AKW and KW and related schemes forwomen, whereas for the younger generatlons no signiflcant differences exist. Here. the explanation is found in the
presence of relatively more one-parent families with a woman as head of the
family than with a man as head of the family. For the older cohorts widowhood
plays a more important role than for the younger cohorts, whereas divorce is
relatively more relevant for the latter. Further we find that as a consequence
of an average longer participation in the educauonal process. the beneflt
received as a child will be larger for men than for women.

Table 6.3.1. Composition of equivalent household income by sex and
cohort.
Cohort

1930

Men
Women
All

1940

Men
Wornen
All

1950

Men
Women

All
1960

Men
Wornen
All

Employers'

Net

Income after

grosswages

Beneflts

Social Security

Taxes

Net Lifetime

Income

3429
2864
3149

279
585
430

3708
3449
3579

1270

2272
2348
2309

3719
3204
3467

266
575
418

3985
3780
3885

1398
1188
1295

2587
2592
2590

3899
3574
3722

194

467
328

4093
4005
4050

1345
1247
1297

2748
2758
2753

3962
3458
3719

427
298

4140
3883
4017

1363
1188
1278

2777
2695
2739
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1436
1101

Women gain less from the AAW than men. The difference amounts to about Dfl.
12,000 in the men's favour. This is the consequence of the lower disability rate
for women. The WAO shows no signiflcant differences in net benefits between
men and women. Here, the lower average benefit for females as a consequence
of their lower disability rate has been compensated by a lower premium contributton. The latter is caused by the average lower income of women in combination with the existence of a franchise. The ZW has hardly any impact. The
(N}WW is more favourable for men than for women. This is especially relevant
in the case of the intermediate cohorts. The requirements to receive an (N)WW
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beneflt are not favourable to women. The ABP widows and old age pensions on
the other hand are in favour of women. 'Ille ABP disability pensions are in
favour of men. In totality. this results in a higher net gain for women than for
men.

Table 6.3.2. The difference in net gain from various socialsecurity schemes
between men and women by cohort.
Cohort AOW AWW

1930
1940
1950
1960

174
152
138
125

50
44

AKW

27

11
16
4

17

-3

AAW

KW/

-12
-13

5

-12

-4

-11

6
0

WAO
-1
6

-1
-1

ZW

NWW ABP

2

-9

3

-29
-13

4
6

-3

ABW

39
46

48
74

16
18

103
102

Net galn

306
309
273
259

The income inequality of employers gross wages - as measured by the Theil
coefficient - is shown in table 6.3.3. Total income inequality has been decreased
by 28 per cent between the oldest and youngest cohorL It appears that the
decline for men was smaller than for women. 24 and 38 per cent respectively,
whereby the between-group inequality has risen somewhat (from a little less
than one per cent ofthe total inequality to about six per cent). For the youngest
cohort it holds that within-group inequality does not differ between men and
women. The drop in women's income inequality is especially noticeable in the
cohort 1940, whereas the decline in the males' income inequality happens in
two stages (at the transition from cohort 1930 to cohort 1940 and from cohort
1950 to cohort 1960. respectively).

Ifwe look at the redistributive impact of the various schemesl ; it appears that
the redistributive impact of the AOW is about eight percentage points higher
for women than for men, as is the case for all four cohorts. For men and women
together we flnd that the AWW scheme diminishes income inequality. Distinguishing between men and women shows that the AWW decreases lifetime
income inequality among women, but that the effect on men is absent or even
slightly degressive (cohort 1940). The AKW hardly shows any differences in its
effect on income inequality between men and women. The AAW leads to a larger
decline in income inequality for men than for women and the (absolute) difference between both is greater the younger the cohort is. Relatively. the
difference remains about constant and amounts to 25 to 30 per cent of the

11

The concerning figures are not presented here. Tables are available from lhe author on

request.
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equalizing effect for the cohort as a whole. By consequence, the general
insurances combined have a larger income equalizing effect on the lifetime
incomes of women than of men. The difference is 38 per cent (with respect to
the equalizing effect for men and women together) for cohort 1930 and
diminishes to 30 per cent for the two youngest cohorts.

Table 6.3.3. The income inequality decomposed by sex and cohort.

Cohort

within
between
men
women

total

employers' gross wages
1930
1940
1950
1960

.144
.130
.131

.109

.174
.130
.115
.108

.002
.003
.002

.161
.133

.007

.116

.120

.001

.090
.085
.078

.001
.001

.119
.097
.097

.004

.087

.125

after social security
1930
1940
1950
1960

.116
.106
.110
.090

The KW and related schemes also do not show any significant differences
between men and women. l'he differences in the equalizing effect of the WAO
are limited. 'rhe decrease in Income inequality from the WAO for females is
about 15 per cent lower than for men (on average 3.8 versus 3.3 per cent). The
ZW shows almost no difference between both groups. The (N)WW scheme works
more progressively for women than for men for the oldest three cohorts, but the
differences are small (generally less than half a percentage point}. However. for
the youngest cohort we find that the (N)WW decreases income inequality for
men, but increases income inequality for women. The ABP schemes lead to a
larger income inequality and the increase is greater for women than for men.
The difference in the income equalizing effect between males and females diminishes in the course of time, but is still present The employee insurances combined (with inclusion ofthe ABP) result in a decrease ofincome inequalitywhich
does not differ between men and women in the cohorts 1930,1940 and 1950.
In the youngest cohort however. the Income equalizing effect is somewhat larger
for men than for women.
The ABW showsa redistributive impact that is about 8 percentage points
higher for women than for men in all cohorts. The ABW diminishes female
income Inequality as measured by the Thell coefficient by ll.7 percent (cohort
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1930) to 15.3 per cent (cohort 1960).
All of the aforementioned schemes together result in a larger income
equalizing effect for women than for men. but the difference between both
groups is diminishing. Social security decreased the Theil coefIicient by 19.4
per cent for men and 31.0 per cent for women in cohort 1930. so that the Thell
coefficient amounted to .116 and .120, respectively. For 1960, we find a 17.4
per cent and a 27.8 per cent decrease in the'Ihell coefficient as a consequence
of social security benefits and contributions.
The differences in the benefit-tax ratio between men and women naturally reflect
the redistributions between both. So, the benefit-tax ratio for the AOW is considerably higher for women than for men. Whereas the benefit-tax ratio for the
cohort 1930 amounts to 1.60 for men, it is 2.92 for women (the average value
for the cohort is 2.17). For the youngest cohort the figures are 1.29 for women.
.85 for men and 1.06 for both groups together. This implies, that the difference
is getting smaller in the course of time. This can be largely explained by the
increasing labour force participation ofwomen, which implies that they contribute more than in the past. For the AWW it will be clear. that the benefit-tax
ratio is higher for women than for men. Large differences in the beneflt-tax ratio
can further be found at the (N)WW and the ABP. The cohort 1930 in particular
shows a much larger ratio for the (N}WW for men (2.60) compared to that for
women (1.67). For the cohorts 1940 and 1950, the difference is somewhat
smaller - 1.83 and 1.93 for men, respectively, and 1.43 and 1.59 for women,
respectively - but for the youngest cohort, the benefit-tax ratio for men equals
that forwomen (1.64). With respect to theABP, women in the oldest two cohorts
have about a 45 per cent higher return than men, whereas this amounts to
about 20 per cent for the cohorts 1950 and 1960. The family allowances show
a larger benefit-tax ratio for women in the older cohorts, but the difference
between men and women has almost completely disappeared in the youngest
cohorts. The other schemes do not show significant differences between males
and females.
For all general insurances together we find that the benefit-tax ratio for
women amounts to 2.96 for the cohort 1930,2.39 for the cohort 1940 and 1.84
and 1.57 forthe youngest two cohorts. Formen the ratio is 1.78, 1.51, 1.26 and
1.21, respectively. Consequently, women in the subsequent cohorts receive 66.
58,46 and 30 per cent, respectively, more than men. Thus, women still have
a higher profit from the general insurances than men. but the difference is
becoming smaller and smaller. With respect to all the employee insurances, we
can say that there are hardly any differences in the benefit-tax ratio between
men and women. The social insurances together result in a benefit-tax ratio
which of course is higher for women compared to that for men. These ratios are
given in table 6.3.4. It appears that the ratio for men declined by 27 per cent
and for women by 39 per cent, but the latter group still profits more from the
system.
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Table 6.3.4. The benefit-tax ratio by sex and cohort.
Cohort

men

women total

1930
1940
1950
1960

1.59

1.91

1.22

2.31
1.95
1.57

1.16

1.40

1.27

1.43

1.67
1.38

In conclusion we can say that the redistributive impact of the social security
system is greater for women than for men. and the difference remains at about
10 percentage points. The employee insurances together have about the same
effect for women as for men (only the cohort 1960 shows a somewhat larger
effect for males). whereas the general Insurances have a smaller effect for men
than forwomen. When we look at the individual schemes, we find that theAOW.
ABW, AWW and (N)WW have a larger redistributive impact on females in equalizing incomes, whereas the AAW and WAO affect men's income inequality to a
larger degree. The ABP enlarges income differences and its effect Is greater for
women than for men. The social security system results in a redistribution from
mates to females. The AOW, AWW, ABP, and -to a declining extent - the family
allowances redistribute income from men to women, whereas for the (N)WW the
opposite holds.
6.3.2. Horizontal redistribution by marital status.
Here, we distinguish three groups: (1) unmarried persons. who have never
cohabitated: (2) persons who have been married or have been living together and
have not separated and (3} persons who have been married or have been living
together and who have separated. To simplify things. we will call these groups
singles, married persons and separated persons, respectively. A problem here
is that the number offemale singles in the simulation is very small (54 at most).
Therefore we only report on this group for the youngest cohort. The equivalent
household income components for the three aforementioned groups are given

for both men and women in table 6.3.5.

If we look at the employers' gross wages we see that the wages for single men
are larger than those for married men for the two oldest cohorts, but less for
the two youngest cohorts. Separated men have the highest wages. with the
exception of the oldest cohorL Single men from cohort 1930 have about a 1 9
per cent higher 11fetlme wage than married men. For the cohort 1940 this
percentage amounts to 4. whereas the youngest two cohorts show a 21 per cent
lower lifetime wage for single men compared to married ones.
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Table 6.3.5. Composition of equivalent household income by marital status.
sex and cohort.
Cohort

1930

Income

3929

175

3312
3881

263
427

4104
3575
4308

1998
1372
1538

2106
2203
2770

Fem. (2)

2914
2971

590
341

3504
3312

1120
1204

2384
2108

3149

430

3579

1270

2309

3994
3942
4201

1549
1355
1524

2445
2587
2677

Men (1)

3808

185

(2)

3664
3945

278
256

3390
2983

568
526

3957
3508

1265
1028

2692
2480

3467

418

3885

1295

2590

Men (1)

3109

(2)

3924

13)

4206

115
241
118

3224
4165
4324

1088
1352
1447

2136
2812
2877

Fem. 12)

3746
3397

483
417

4229
3814

1399
1176

2830
2638

3722

328

4050

1297

2753

95
190
196

3262
4191
4445

1108
1363
1489

2154
2827
2956

13)

Fem. (21
(3)

All

(3)
All

1960

Net Lifetime

(2)
(3)

All

1950

Taxes
Income after
Social Security

Men (1)

13)

1940

Net
Benefits

Employers'
gross wages

Men (1}
(2)
(3)

3169
4001

4249

Fem. 11)

1238

356

1197

3733
3056

315
440
395

1553

12)

4173
3452

1313
977

2860
2475

3719

298

4017

1278

2739

13)

All

(1) single (2) married. not separated

(31

separated

Women show a somewhat different picture. Singles have the lowest lifetime
wages. followed by the separated ones, whereas the highest wages are found
with married women (with the exception of the oldest cohort, where separated
women have a somewhat higher average wage income). 'rhe difference between
married and separated women rises in the course of time. We put this down to
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a multitude of factors and developments. such as labour force participation,
partner's earnings Of present), duration of marriage or cohabitation, presence
of (minor) children. and so on.
Married women receive the highest net beneflts from social security
schemes. The married women in the oldest cohort receive Dll. 590.000 more
from social security schemes than they pay for. The net benefit for the youngest
cohort amounts to Dfl. 440,000. Separated women receive the second largest
netbeneflts and the difference with married women decreases from Dfl. 249.000
for the oldest cohort to Dfl. 45,000 for the youngest one. The single women in
the youngest cohort again receive somewhat less. almost Dfl. 315.000. The
group with the lowest gains from the social securitysystemare single men. They
receive on average Dfl. 142.500.
The profit or loss measured as the quottent of the difference between the net
1:,6nefits for the group in question and the average net benefits (differentiated
by sex) on the one hand and the average employers' gross wages on the other
hand. is limited for men. With one exception (separated men from cohort 1930)
the gain or loss is below 2.5 per cent. For females. however. the loss can be
much greater. For single females in the youngest cohort it amounts to 8.9 per
cent. There is also a relatively large loss for separated females in the oldest
cohorL Single males. single females and separated women show a loss on
average, whereas married persons gain. So. the social security system results
in a redistribution from single men and separated and single women to married
persons and for some cohorts to separated men.

The net gain with respect to the average for the cohort and its decomposition
are given in table 6.3.6. The AOW redistributes income from men to women.
Separated men pay most. followed by single men. On average married women
receive mostand single women the least, although the latter group shows strong
differences between cohorts. 'I'his is probably due to the limited number of
observations in the simulation. The AWW only shows a net gain for married
women and for single women in the youngest cohort. All other persons will pay
more than theywill receive. This is ofcourse inherent in the nature ofthe AWW.
Separated men and women pay most and married men have the smallest loss.
The AKW redistributes income from singles to married and separated persons.
Married women have the highest relative return from theAKW (Dfl. 7,000 above
the average). The net gain for separated women amounts to only Dfl. 1.000. The
amount single persons contribute to the social security schemes is larger than
the amount they receive from the system and their loss, as compared with the
average gain, is considerably. The AAW is particularly good for separated men.
They receive on average almost Dfl. 18,000 more than the cohort's average.
Single men receive on average somewhat less. Dll. 14,000. And this is especially
paid by single and separated women (with a loss of Dfl. 38,500 and Dfl. 27.500
with respect to the average). Married men and women have about the same net
gain as the cohort's average.
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Table 6.3.6. The difference in net gain (with respect to the average for the
cohort) from varioussocial securityschemes forthe various marital status
groups.
Cohort AOW

AWW

AKW

AAW

KW/

WAO

ZW

NWW

-43
0
-14

27

10

8

-12
71

-3

3

9

-16

ABP

ABW

Net galn

-48
-40

-56
-21

-265
-167

17

-23

-3

160
-89

1930

Males
(l)

-102

-40

-74

16

(2)

-101

-28

1

13)

-189

-56

-25

-2
22

39

10

0

4

2

-1

-2

58

-11

-32

1

-23

11

13

9

-2

-207

121

-28

20

-3

-3

-2

-92

1-2

-3

3

-33

-29

-2

0

4

-31

Females
12)

(3)

110
123

1940

Males
-111
-28
(21 -84 -16
-112
-39
(3)
11)

-55

1

32

1

-233
-140
-162

-16

14

-1

12

4
7

-5

1

-2

58

-17

-15

5

0

-104

173

150
108

-118
-36

-213
-87

Females
(21

89

33

13

-2

(3)

109

-28

-4

-34

-86
-67
-80

-22
-10
-24

-31
0
-3

-21
2

-14
-9

-6

-5

-2

2

-3

14

-18

14

-2

19

-3

-3

28

1950

Males
(11

(2)
(3)

1

-43 -210

Fernales

73

-31

8

5
-28

3
4

(11

-75

-8

-15

8

-6

(21

-3 7 0 4 3 1-3
-9
-98
-24
2
21
0

12) 92 31
(3)

4

6

2

-9

47

-11

5

0

-70

171

89

7

-4

-8

-26

-111

-1

12

-39

-8

11

43

-37
-36

-203
-108
-102

-24

-129

144

17

-9
-10

65
-87

3

142
97

-1

155

1960

Males

(3)

Females
(1)

3

(2) 87
13) 71

8
21

-51

-20

-1

11 ) single 12) married,
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-25

0-1
-25

-14

1
1

32

0
-1

not separated (3) separated

11

1
6

160

Singles and separated men receive less than the average from the KW and
related schemes. whereas the other groups have a (relatlvely small) proflt. which
is the largest for separated women. The picture is comparable to that for the
AKW. The picture for the WAO is rather capricious. On average, separated men
have the largest proflt followed by single men and single women. Thls has been
paid bymarried men and separated women. The role ofthe ZW in the horizontal

redistributional process is considerably more limited than the aforementioned
schemes. The average difference between the group with the largest net gain
(single women) and the largest loss (married men) is less than Dfl. 17,000. For
the AOW this difference amounts to Dfl. 199.000, for the AAW. AKW and AWW
between Dll. 50.500 and Dll. 67.000. for the KW and related schemes. Dfl.
30,000 and for the WAO about Dft. 34,000. Single and seperated women have
a net gain from the ZW. whereas married men pay relatively more. The NWW
shows a redistribution from women to men. Single women pay most, whereas
married men receive the largest amount on average.
'rhe ABP results in a redistribution from separated women (-Dfl. 117.000 on
average over the four cohorts), single women (-Dfl. 97,000), married men (-Dfl.
32.500) and single men (-Dfl. 22,000) to separated men and married women,
who receive about Dfl. 20.500 and Dfl. 57,000. respectively, more than the
average over all persons in the four cohorts.
The ABW beneflts single and separated women. There is a slight loss for
married women. Single men get relatively the smallest amount Married and
separated men get somewhat below the average.

'rhe income inequality - as measured by the Theil coefficient - is shown in table
6.3.7. Income inequality is the largest with single women, but remember that
the number of observations is very small. The same goes for single men. Here
the decrease in inequality is less than for single females (-33 and -49 per cent,
respectively}. All groups show a decline in income inequality. The largest
decrease occurs for single females, followed by married women (-37 per cent)
and separated women (-35 per cent). Income inequality among married men
declines by 31 per cent. The smallest decrease show separated men, 28 per
cent. Within-group income inequality for married and separated men and
women is of the same magnitude as the complete cohort's one for the youngest
generation (between .088 and .105), whereas that for singles is substantially
higher. Between-group inequality remains very limited.

If we look at the redistributive impact of the various schemes. it appears that
the redistributive impactofthe AOW is especially large forseparated women and
to a less extent for married women. Single and separated men show a very small
redistributive effect. For these men in the youngest cohort the effect oftheAOW
on income distribution is even positive. which means that the AOW raises
income inequality within this group. The AWW diminishes income inequality
only for married women in all four cohorts. The scheme is most regressive for
married men and separated persons. especially separated women. For single
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persons. the AWW is progressive for the three oldest cohorts and degressive for

the youngest cohort although the absolute effect is very limited. 1"he AKW
hardly shows any differences in its effect on income inequality between the
various groups in the youngest cohort with tile exception of single women, who
show a lower redistributive effect. However. for the other cohorts the equalizing
effect for married and separated persons is greater, than forsingle persons. The
redistribuuve effect is somewhat larger for women than for men. The AAW
diminishes income inequality within all groups. The largest effect is found for
separated men. followed by the married men and women. then single men and
separated women. The effect for single women is the smallesL Consequently,
the general insurances together have the largest income equalizing effect for
married and separated women. on average 25 and 20 percent, respectively. The
reduction in income inequality of married and separated men amounts to 13
per cent and about 7 per cent for single men.

Table 6.3.7. The income inequality decomposed by marital status. sex and
cohort.
Cohort
men

women
between

within

(11

(21

total

(3)

total

between

within

11)

(21

total

between

total

6 groups m.s.

(31

employers' gross wages
1930

.325

.127

.146

.002

.144

---

.155

.156

.003

.174

.005

.161

.109

.125

.002

.130

---

.114

.103

.011

.130

.009

.133

.104

.100

.003

.131

---

.103

.091

.005

.115

.006

.125

.088

.105

.002

.109

.241

.097

.102

.004

.108

.010

.116

1940
.293

1950
.329

1960
.218

after social security
1930
.276

.105

.112

.001

.116

---

.111

.115

.005

.120

.003

.119

.085

.102

.002

.106

---

.086

.062

.011

.090

.007

.097

.089

.087

.001

.110

.076

.056

.007

.085

.004

.097

.065

.090

.001

.090

.072

.063

.006

.078

.006

.087

1940
.268

1950
.299

---

1960
.190

11) single
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(21

married. not separated

.212
(31

separated

The KW and related schemes also only show small differences between the
various groups in the youngest cohort. For the other cohorts, we flnd that the
equalizing effect is somewhat larger for married and separated persons than for
single ones. The effect is always somewhat larger for women than for men in
comparable groups. The largest effect is present at separated women. on average
3.4 per cent. The differences in the equalizing effect of the WAO are also limited.
We find the largest effect under separated men (on average a 4.8 per cent
decline in the Theil coefficient) and separated women (3.8 per cent). The smallest
effect is shown bysingle women (at anaverage of.4 per cent). Income inequality
for married persons declines by 3 per cent by means of the WAO. For single
men. the effect is somewhat less (2.3 per cent). The ZW shows even a smaller
difference between the groups and has the largest impact on separated men (on
average an equallzing effect of.95 per cent). Single women show the smallest
effect (.3 per cent). The change for the other groups amounts to around three
per cenL The (N)WW has a slight equalizing effect on men and married women.
For separated women the (N}WW enlarges income inequality. The effect for
married men and single women is ambiguous. The ABP schemes lead to a larger
inequality among married women and separated men. For separated women and
single men the ABP reduces income inequality. In totality, this results for the
employee insurances (with inclusion of the ABP) in a decrease of income
inequality which ranges from 6.3 to 8.6 per cent for non-singles. For singles.
the reduction amounts to about 4 per cent for men and 2 per cent for women.
The younger the cohort. the larger the redistributive impact of the ABW.
Its effect is very small for single men and rather high for separated women. The
income inequality among the latter group decreases in terms of the Theil coefficient by 25.0 per cent in the youngest cohort. For the oldest one, the impact
amounts -15.7 per cent. The redistributive impact for married women is about
half this value (for example 11.0 per cent for the youngest cohort). Married and
separated men remain behind this percentage. Here, income inequality is diminished by 3.3 and 3.2 per cent, respectively. for cohort 1930 and 8.9 and 8.0,
respectively, for 1960.
The aforementioned schemes together result in a larger income equalizing
effect for women than for men. Within these groups the reduction is the largest
for married and separated women (about 26.3 and 35.7 per cent on average,
respectively). The reduction for separated males declines the younger the cohort
is. Married and separated men also show a large reducUon (about 20 and 17
per cent on average. respectively). The reduction is the smallest for single men,
being 12 per cent. The resulUng Theil coefficient for the income after social
security is shown in the lower panel of table 6.3.7.

The benefit-tax ratio for the AOW is considerably higher for women than for
men. And within these groups married men and single women have the highest
return. Separated persons have a lower profit but the differences are small.
With respect to the AWW we find that only married women have a positive
return on the premiums. All other groups pay on balance. The AKW and KW
and related schemes of course result in higher net returns for married and
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separated persons. Single men and married women gain most from the AAW,
whereas separated persons profit the leasL However, differences are small. The
benefit-tax ratio for the WAO, ZW and (N)WW does not strongly differ between
the various groups within the sub-groups men and women. Larger differences
can be found in the ABP. Here, married women gain relatlvely more than other
groups.
For all general insurances together we find that the benefit-tax ratio for
married men is somewhat higher than for single and separated men. Married
women receive relatively more than single and separated women. With respect
to the employee insurances we flnd that the differences are very small. This
means that the general and employee insurances under consideration result
in analogous conclusions as under the general insurances. l'hese ratios are

given in table 6.3.8.

Table 6.3.8. The benefit-tax ratio by marital status, sex and cohort.
Cohort

men
(1)

1930
1940
1950
1960

women
(2)

(3)

11)

total

(21

1.42

1.53

1.45

1.45

1.35

2.32
2.93

2.46

1.32

1.13
1.14

1.24
1.22

1.21

1.60

1.66

1.10

1.45

1.41

1.98

(3)

2.25
1.86
1.44
1.34

1.91

1.67
1.38
1.27

(1) single (21 married, not separated (3) separated

In conclusion we can say that the social security system has the largest
redistributive effect on married and separated women, whereas single men are
least affected. l'he combined employee insurances have about the same effect
for women as for men: they are more equalizing for separated and married
persons than for single ones.'rhe general insurances show the largest effect for
married and separated women and the lowesteffect for single men. With respect
to the individual schemes, we find thattheAOW, AWW and (N)WW have a larger
redistributive impact on married women in equalizing incomes, the AOW, ABW,
WAO and ABP on separated women, whereas the AAW. WAO and (N)WW affect
separated men's income inequality to a larger degree (in reducing inequality).
The (N)WW and ABP also reduce income inequality under single men by more
than the average. The same goes for the (MWW with respect to married men.
A relatively low equalizing effect is present for the AOW and ABW with respect
to single men, the AWW with respect to married men and separated persons.
the AAW and WAO with respect to single women. the (MWW with respect to
separated women and the ABP with respect to separated men and married
women.
'I'he social security system is beneficial to married and separated persons.
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'Ille most important redistributions occur in the AOW (separated persons to
married men and single women). AKW and KW and related schemes (to married
and separated women by all others), AAW (separated persons to single men and
married women), ABP (married women for which all other groups contribute)
and the ABW (which is beneflcial in particular to single and separated women}.

6.3.3. Horizontal redistribution by employment status at age 45.
Here we look at the redistribuuon by employment status. Employment status
has been defined as the labour market position at the age of 45. We distinguish
four groups: (1) employees in private firms and persons who became unemployed or disabled from the state 'employee': (2) civil servants and persons who
became unemployed or disabled from the state 'civil servant'; (3) persons who
were self-employed at the age of 45 and (4) all other persons (e.g. housewives.
housemen, early-disabled persons, unemployed school-leavers. but also unemployed persons who were once self-employed). For convenience' sake. we will
call these groups employees. civil servants, self-employed persons and
nonworkers. respectively. The equivalent household income components for the
four groups are given for both men and women in table 6.3.9. Because of the
small number of observations for women in category (2) in cohort 1930 and
1940, no flgures are given for this group. With respect to the lifetime employers'
gross wages we find that the wages for self-employed persons are on average
the highest from cohort 1940 on. This holds both for men and women. It goes
without saying that nonworkers have the lowest wages. Generally. civil servants
have a higher wage income than the employees. which is in accordance with
their higher level of education. Civil servants' wages are about 32 per cent
above those ofemployees for males in the two oldest cohorts and about 19 per
cent for males in the two youngest cohorts. The difference of nonworkers with
respect to employees increases in the course of time for males (from about 15
per cent lower wages to 40 per cenO. The differences are smaller for females.
lhe youngest two cohorts show a 14 per cent lower lifetime wages for female
nonworkers compared to employees.
The net benefits from the social security schemes are the highest for nonworkers
in the oldest cohort. but in the youngest cohort female employees and civil
servants proflt most from the system. However, we must realize that only ABP
pensions are considered, whereas all other private pension schemes are not
included. This means that civil servants' net gain is not completely comparable
with the other groupsi: Ifwe adjust the net benefits for this, nonworkers have
the highest return from the social security system. With the exception of the
youngest cohort the (adjusted) net gain for employees is only slightly below
those of the nonworkers. Self-employed men get the lowest return from the

12

Other groups can also receive ABP benefits via other household members.
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system. Self-employed women also have a low proflt on average. Employees are
always better off than civil servants if we adjust for the ABP scheme. Further
we flnd that women have a higher net benefit in all four groups in each cohort.

Table 6.3.9. Composition of equivalent household income by employment
status, sex and cohort.
Cohort Employers'

Net

of which

Income

gross wages

Benefits

ABP

Social Security

3218
4267
3943
2731

280

19

272
235
356

107
48
79

after

Taxes

Net LifeUme

Income

1930

Males
(11

(2)
(31

(41

3498
4539
4178
3088

1375
1976
1123
1145

2123
2564
3055

4160
3858
3279

1474
1029
1045

2734
2828
2234

54

3579

1270

2309

21

1337
1989
1481
1034

2473
2993
3400
2159

1943

Females
3701
(1)
3445
(31
2648
(41

459
413

16
66

631

-1

All

3149

430

(2)

3535
4680

13)

4824

14)

2866

275
302
57
327

-3
20

3810
4982
4881
3193

Females
3358
11)
3840
(3)
3072
14)

527
327
628

69
30
92

3885
4167
3700

1209
1243
1175

2676
2924
2525

All

418

60

3885

1295

2590

160

36
245
35
57

4161
5048
5009

1318
1810
1679
911

2843
3237
3330

1940

Males
Il)

3467

171

1950

Males
11)

(2)
13)

(4)

198

4001
4801
4880
2583

247
130

247

2830

1919

Table 6.3.9. Composition of equivalent household income by employment
status, sex and cohort (continued).
Cohort Employers'
gross wages

of which
ABP

Income after

108

3694
3312

428
320
484
497

88

4297
3930
4178
3809

1353
1069
1278
1191

2944
2861
2900
2618

3722

328

85

4050

1297

2753

4035
4781
5177
2468

93
340
74
314

24
377
35
52

4128
5120

1277
1853
1890
890

2851
3267
3361
1892

164

212
54
79

4128
4239
4100

3184

430
426
260
447

3631

1253
1226
1277
1123

2875
3013
2823
2508

3719

298

103

4017

1278

2739

Net
Beneflts

Taxes

Net Lifetime

Income

Social Security

1950

Females
3869
(1)
3610
(2)
(31

(4)

All

131

52

1960

Males
11)

(2)
13)
14)

Females
3698
(1)
3813
(2)
3840
(3)
(41

All

5251

2782

(1) (former) employee (2) (former) civil servant (3) self-employed (4) nonworker

The net gain with respect to the average for the cohort and its decomposition
is given in table 6.3.10. Because of their low income, nonworkers benefit most
from the AOW in the sense that they contribute less than the other three
groups. Employees in the two oldest cohorts also relatively gain from the AOW,
Just as self-employed men in the cohorts 1950 and 1960.
The proflt or loss measured as the quottent of the difference between the net
benefits for the group in question and the average net benefits (differentiated
by sex, see table 6.3.1) on the one hand and the average employers' gross wages
on the other hand. is generally limited. This measure - which can be considered
as a measure for the relative gain or loss for a group - is in absolute terms at
maximum 4.6 per cent (the loss for self-employed women in the cohort 1940).
Again, nonworkers have the highest profit, whereas civil servants and selfemployed persons generally loose, which is the largest for the latter group. Male
employees generally have a slight gain. whereas female employees show a small
loss.
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Table 6.3.10. The difference in net gain (with respect to the average for the
cohort) from various social security schemes for the various socio-economic groups.
Cohort AOW

AWW

AKW

AAW

Kw/

WAO

8

-2

13

-24

5

ZW

NWW

ABP

ABW

Net gain

-37

-25

49

-150
-158
-195
-74

1930

Males
(1)

-81

-24

12)

-117
-104
-23

-28
-29
-34

-6
-4
-7
6

9
-2
-34
85

0
-11

32

-5

-19

2

(3)
(4)

-8

0

-6
8

-4

11

-27
-19

6

-23

4

-17

-63

-8

-17

-1

-5

-17
-23

-11

29

-9

-17

-4

32

0
35

Females
94

(1)

14
6
-23
-11
-25
-7
(3) 64
(4)912682563
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1940

Males
(2)

-66
-98

(3)

-118

14}

-52

( 1)

-17

-8

-32

-5

11
-6

-3

-35
-20

-14

-58

-5

39

22

3

10

3

0

2

-14

9

-5

109

-1

7

-43

-4

-17

-1

-12

-29

-12

-91

11

-10

3

6

2

-15

33

63

210

-3

16

-43

-5
13

138
-46

3

-11

-33

-55
-70
-43
-30

-168

-7
2

0
-5

9
-8

20
49

-4

-29

100
-8
156

2

11
-8
63
80

-205

11
-27

-1

21

-42

-41

-9

-9

119

-3

-33

-3

6

-3

-23

-3

8

-67
-43

-50
-35

-5

+5

-143
-116
-361
-91

Females
11)

92

(31 23
(4)

80

24

1950

Males
(1) -68 -12 -3 7 -1
(2)
(3)

-105
-51

(41 -39
Females
111

62

-11
-31
-9

-3
2
-2

-9
-51
33

-3

-4

7
-7
-8
-6

4

0

6
-34

2
-4

-1
-25

(2) -2 30 13
13)

120

24

(4)

76

17

5
2

1

-20

0

3

-3

-11

1

1

3

-2

-15

-81

-198
-81

169

1960

Males
-74

-2

1

(2) -87 -5 -1 -1

0

4

2

2

-1

(1)

-15

5

(3)

-64

-6

4

(4)

-2

5

-6

200

-65

66

-3

-5

13

-58

-53

-7

-10

200

-61

42

0

-4

6

-14

-50
-37

-56
-21

-224
16

Table 6.3.10. The difference in net gain (with respect to the average for the
cohort) from various social security schemes for the various socio-economic groups (continued).
Cohort AOW AWW

AKW

AAW

KW/

WAO

ZW

2

9

44

11

79

25
7

128

-4

-10
-14

-28

-6

-43
-17

16

4

83

149

NWW

ABP

ABW

Net gain

1960

Females

65
38
(3) 60
(41
69
(11

(2)

11)

11
19

6
-2

-4
8

-23
9

-16

-48

0

-13
-14
12

-5

-4

-1

9

0
-1
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(former) employee (2) (former) civil servant (3) self-employed (4} nonworker

Generally, civil servants are worse off; their net AOW benefit is smaller than for
other groups. The AWW is beneficial to male employees, but the younger the
cohort. the lower the gain is. Nonworkers are best off in the youngest two
cohorts. Self-employed persons have the largest loss. Among women. the AWW
is most profltable to civil servants. but the employees' and nonworkers' return
is slightly lower. The redistribution by the AKW over the socio-economic groups
is very small. 'Ille same goes for the KW and related groups. 'I'he AAW particularly benefits male nonworkers and to a less extent male employees. Selfemployed persons againpaythe most, both men and women. But, we mustkeep
in mind that a self-employed person who became disabled before the age of 45
is classifled as a nonworker, whereas comparable employees and civil servants
keep theirstatus. For the rest we cannotdiscriminate between the various other
female groups.
The picture for the WAO again is rather capricious. On average male
employees profit from the WAO. The same holds, but to a lower gain, for female
nonworkers. Averaged over the four cohorts, the other groups loose. However,
in the youngest cohort. no significant differences between the male groups are
present, whereas self-employed women in the two youngest cohorts also benefit
from the WAO. The differences for the ZW again are very minor. Nonworkers
profit somewhat from these schemes, whereas self-employed women and male
employees and civil servants are worse off. The (MWW leads to a relative gain
for employees, whereas the largest loss is for nonworkers, male civil Senrants
and self-employed women.
The ABP of course is beneficial to civil servants. Also female employees and
nonworkers gain - via their partner - from the ABP. Nonworkers generally loose
on the ABP. Further. it is interesting to see that the net gain increases the
younger the cohort is. The ABW is beneficial to females and female nonworkers
in particular. Male nonworkers have a lower loss (and even a profit for cohort
1940) with respect to the cohort's average than the other male groups.
201

Table 6.3.11. The income inequality decomposed by employment status.
sex and cohort.
men
between

within

Cohort (11

12)

(31

total

(4)

employers' gross wages
1930
1940
1950
1960

.148
.116
.106
.082

.120
.108
.090
.062

.070
.095

.211

.089

.164
.187
.169

.101

.005
.010
.010
.012

.144
.130

.005
.009
.009
.012

.116
.106
.110
.090

.131

.109

afler sodal security
1930
1940
1950
1960

.119

.100

.069

.157

.092
.088
.066

.093
.076
.049

.089
.086
.077

.133
.166
.129

women
within
Cohort {11
(2)

between
(31

total

total

total

between

man +
women

8 groups

(41

employers' gross wages
1930
1940
1950
1960

.129

--

.111

--

.105
.097

.075
.080

.134
.105
.105
.083

.180
.140
.122
.120

.004
.001
.002
.002

.174

.007
.008
.008
.014

.161

.130
.115
.108

.122
.096
.089
.089

.003
.001
.001
.002

.120

.004

.090
.085
.078

.006
.005

.119
.097

.133
.125
.116

after sodal security
1930
1940
1950
1960
C

.098

---

.097

.083
.080
.069

---

.075
.071

l ) 1 former)

.075
.050

.062

.011

.097
.087

employee (2) (former) civil servant (3) self-employed (4) nonworker

The income inequality - as measured by the Theil coefflcient - is shown in table
6.3.11. Income inequality is the largest among nonworkers. which holds for all
cohorts. It is clear that the diversity within this group plays a role here. Further,
it is striking that income Inequality among self-employed men in the youngest
cohort is larger than for the oldest cohort. Also the between-group component
of the Thell coefficient increases among men. 1:he largest declines in income
inequality take place among male employees and civil servants (in both cases
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the Theil coefficient almost halves}.
I f we look at the redistributlve impact of the various schemes. it appears that
the the redistributive impact of the AOW is especially large for nonworkers and

self-employed persons, and that it is the lowest for civil servants. The
redistributive effect of the AOW is positive for male employees and male civil
servants, which means that the AOW increases income inequality within these
groups. The AWW particularly diminishes income Inequality for female nonworkers in the older cohorts. The AWW further shows an income equalizing
effect for female employees (cohort 1950 excluded) and female civil servants.
Contrary to this, it increases income inequality among male civil servants and.
to a less extent. among male nonworkers. The AKW is more progressive among
female civil servants. self-employed women and male nonworkers. The redistributive impact is relatively small for male civil servants. female employees and
female nonworkers. The AAW affects female employees in particular, whereas
the income equalizing effect for the self-employed men and female civil servants
is very small. Consequently, general insurances for men have the largest income
equalizing effect for the group nonworkers (on average 17 per cent reduction in
income inequality) and for employees (15 per cent). The equalizing effect for civil
servants amounts to 12 per cent on average and the lowest effect occurs for selfemployed men (8 per cent). Among women. most affected are nonworkers and
employees (a reduction by 21 per cent both), but the effect on the two other
groups is also considerably, to wit an average of 19 per cent for self-employed
women and 15 per cent for civil servants.
The KW and related schemes show only small differences between the
various female groups. Among men the effect is somewhat larger. but the differences are very small. The equalizing effect is somewhat larger for male
nonworkers and to a less extent for employees, whereas the impact on selfemployed men and civil servants is less than the average. The WAO has a
relatively large impact on employees, whereas the redistributive impact for selfemployed men is very limited and for the oldest cohort even positive, implying
an increase in income inequality due to the WAO. The ZW schemes result in a
decrease in income inequality, which is the largest among employees and civil
servants. whereas the effect is minor among nonworkers and self-employed
persons. The (N)WW enlarges income inequality among self-employed men (by
on average .9 per cent) and male employees (.5 per cent). whereas income
inequality diminishes for male civil servants (.9 per cent). female civil servants
(.6 per cent) and self-employed women (.5 per cent). So, although some
redlstribuUonal differences are present, they are very small. The ABP schemes
lead to a larger inequality among employees and female nonworkers. l'his also
holds for self-employed men in the two oldest cohorts. For male civil servants
and self-employed women the ABP reduces income inequality. In totality. for
the employee insurances (when we include the ABP) this results in a decrease
oftncome inequality which ranges from 7.5 to 8.2 per cent for women. For men,
the dlfferences are larger. The reduction is the largest for employees and
amounts to about 10 per cent. The other three male groups show a reduction
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by about 6.5 per cenL The ABW leads especially to a large reduction in income
inequality among nonworkers. but also the decrease in the Thell coefficient of
self-employed men is larger than the average one.
The aforementioned schemes together result in an income equalizing
effect. which is the largest for self-employed women and female nonworkers (a
reduction by on average 29 per cent) and the lowest for self-employed men (9.3
per cent). A relativelylow reducUon also holds for male civil servants (on average
17 per cent). male employees (18.5 per cent), female civil servants (19 per cent)

and male nonworkers (20 per cent) against 25.5 per cent for female employees.
This results in aThell coefficient after social security. which is particularly small
for civil servants, whereas that for nonworkers is relauvely high.

Table 6.3.12. The benefit-tax ratio by employment status, sex and cohort.
Cohort men

1930
1940
1950
1960

women

(1)

12)

(3)

(41

(1)

1.62

1.41

1.43

2.14

1.94

1.49

1.24

1.11

1.67

1.91

1.23

1.07

1.14

1.44

1.52

1.12

1.09

1.06

1.51

1.39

total

(2)

--

(31

(4)

2.46
2.03

1.91

1.32

1.95
1.56
1.70

1.62

1.38

1.34

1.25

1.46

1.27

Il) (former) employee (2) (former) civil servant (3) self-employed

14)

1.67

nonworker

The benefit-tax ratio for the AOW gives nonworkers the highest return and civil
servants get the lowest profit, but the differences are small. With respect to the
AWW we find that female nonworkers and employees have a little higher ratio
than the female nonworkers, whereas self-employed men have a still lower
return than the other male groups. The AKW results in higher net returns for
nonworkers. The other groups show an about equal benefit-tax ratio.
Nonworkers also gain most from the AAW, whereas self-employed persons have
the lowest proflt. The KW and related schemes hardlydiffer between the various
occupational states. The WAO is beneflcial for male employees (although the
difference with other male groups is rather small for the youngest cohort) and
female nonworkers. Civil servants are worse off. The differences between the
various groups with respect to the ZW are only slight. The (N)WW does not show
large differences either. Here, employees have a somewhat higher beneflt-ratio
than the other groups. Also. self-employed men have a higher return than the
average. Male civil servants have the largest beneflt-tax ratio for the ABP. For
females we flnd a somewhat higher rauo for nonworkers and employees compared to civil servants. Here. their benefit runs via their partner.
Forall general insurances combined we find that the benefit-tax ratio for
nonworkers is the largest, both for women and men, followed by employees.
With respect to the employee insurances we find very small differences. Self-
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employed men and female nonworkers have the highest ratio, whereas civil
servants are worse off. This means that all social insurances under consideration (see table 6.3.12) are most advantegeous to nonworkers. The benefit-tax
ratio is on average 1.69 for male nonworkers and 1.89 for females. The lowest
ratios are found among self-employed men (1.19) and male civil servants (1.20).
Female civil servants in the two youngest cohorts have a beneflt-tax ratio of
1.33. For the other groups the rauo amounts to an average of 1.37 (male
employees), 1.62 (self-employed women) and 1.69 (female employees).

In conclusion we can say that the redistributive impact of the social security
system is the largest for self-employed women and female nonworkers (29 per
cent). whereas the smallest effect holds for self-employed men (9 per cent). The
employee insurances together have about the same effect for the various female
groups. The effect is the largest for male employees (10 per cenO. whereas the
other male groups are affected somewhat less than females are. l'he general
insurances show the largest effect for female nonworkers and employees and
the lowest effect for self-employed men.
With respect to the several groups. the following holds. Male employees'
lifetime income inequality is especially diminished by theWAO, ZWand KWand
related schemes, whereas the redistribution by the AOW, ABP, ABW and (N)WW
is below the general average. The AOW even enlarges income inequallty among
this group. The redistributive impact of social security on the income of male
civil

servants

is

especially the result of the ABP and to a much less extent the

(N)WW and ZW, whereas the AOW. AWW, AKW. ABW and KW and related
schemes have a lower impact on this group than for other groups. Here. the
AOW and AWW both increase income inequality. Self-employed men are most
affected by the AOW, whereas the effect of the employee insurances on the
Income inequality is below the average impact. The income inequality among
male nonworkers is diminished more than average by the AOW, AKW, ABW and
KW and related schemes, whereas the AWW, AAW and ZW brings about the
reverse.

The picture for females is somewhat different. Here. employees' income
inequality is especially limited by the AAW, AWW, WAO, ZW and KW and related
schemes. However, the effect of the ABP and AKW on this inequality is lower
than their average impact. The AWW. AKW. (N)WW and ZW reduce above average the female civil servants' income inequality. which is partly counterbalanced
by the AOW and AAW. Self-employed women undergo the largest effect by the
AOW. AKW, ABP and (N)WW, whereas only the effect of the ZW is somewhat
below its average impacL The AOW. ABW and AWW reduce income inequality
among female nonworkers more than amongothergroups. whereas for the ABP.
AKW and ZW the opposite holds.
The social security systems is especially beneflcial to female nonworkers, female
employees and male nonworkers. Men and women together show that the
nonworkers profit most from the system. The next highest return is obtained
by employees. Both civil servants and self-employed persons get less than the
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average. The most important redistributtons are shown by the AOW (nonworkers
gain. whereas it is the civil servants and self-employed persons in particular
who pay), the AAW (a redistribution from self-employed persons to male
employees and nonworkers). the ABW (from male employees and civil servants
to female nonworkers) and the ABP (from all men. with the exclusion of civil
servants, and self-employed women to civil servants and female employees and
nonworkers).

6.3.4. Horizontal redistribution by number of children.

In this section we look at how the redistributive impact of the social security
system difTers by the number of children a person has. For a women. this is the
number of children born plus possible children added to her household by her
current partner (e.g. children born out of a former cohabitation or marriage).
For a man. we take the number of children of his latest partner. if he has not
been separated and if otherwise the number of children for which he has been
granted custody. The equivalent household income components by number of
children are given in table 6.3.13. The differences in the employers' gross wages
are quite a bit smaller than we found for the subdivisions hitherto. l'his is in
accordance with our expectations. For, household formation is not determined
by behavioural models and household composition only effects labour supply.
Of course. household composition does affect social security benefits and - via
our choice of the income unit - contributions. The relatively lowest lifetime
wages are found with persons with four children in the cohort 1960. Theirwages
are 11 per cent lower than the highest wages in this cohort. The lowest wages
in the other cohorts are less than 10 per cent below the highest ones.
Net benefits generally increase as the number of children increases. The social
security system and taxes redistribute income such that the net lifetime income
hardly differs between persons with at least one child. However. childless people
are worse off than people with children. Their net lifetime income (adjusted for
household composition via standardization) is significantly below that of those
with children. 'rhe profit or loss measured as the quottent of the difference
between the net benefits for the group in question and the average net benefits
on the one hand and the average employers' gross wages on the other hand.
varies between -4.0 per cent (persons with no children in the cohort 1940) and
+4.2 per cent (for persons with four children in the cohort 1940). The differences
are rather small in the youngest cohort. Here, it varies between -2.8 and +3.2
per cent.

206

Table 6.3.13. Composition of equivalent household income by number of
children.
Cohort

Employers'
gross wages

Net
Benefits

Income after

Taxes

Social Security

Net Lifetime

Income

(2)
(3)
(4)

3286
3388
3504
3179
3172

356
263
385
497
533

3642
3651
3889
3676
3703

1397
1274
1405
1190
1181

2245
2377
2484
2486
2522

All

3149

430

3579

1270

2309

(0)
(1)
(2)
(3)

280
350
394
488

1211
1295

2401
2597
2608
2645

561

3705
3956
3939
3856
3965

1305
1359
1331

14)

3425
3606
3545
3368
3404

2670

All

3467

418

3885

1295

2590

1950 (0)

196

14)

3501
3821
3756
3772
3881

353
367
344
386

3697
4174
4123
4116
4267

1193
1352
1326
1270
1392

2504
2822
2797
2846
2875

All

3722

328

4050

1297

2753

1960 (0)

194

(2)
(3)
(4)

3620
3736
3829
3812
3420

327
316
422
365

3814
4062
4145
4234
3785

1233
1255
1320
1363
1122

2581
2807
2825
2871
2663

All

3719

298

4017

1278

2739

1930

10)
(11

1940

(1)
12)
13)

(11

'I'he differences in net gain from the social security system are decomposed in
table 6.3.14. We saw before that the net gain is relatively larger the greater the
number of children is. This also returns in the gain and proflt (as compared with
the cohort's average) for the AOW. the AWW. the ABP and (with exception of the
youngest cohort) the AKW. The latter can be explained by the abolishment of
theAKWpremium payments in 1988. This implies that contributions havebeen
paid by the youngest generation for only a limited number of years. So. there
exists no relatively gain in premium contributions via standardization for persons with more children. On the other side, the differences in benefits from the
AKW are cancelled out via the standardization. The KW and related schemes
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is particularly disadvantageous for persons without children, whereas the
scheme does not discriminate between persons with children. l'he AAW and to
a less extent the WAO result in a relauve loss for persons with four children and
the picture for the other groups is not very clear. The ZW and WWW hardly
differ between the various groups.

Table 6.3.14. The difference in net gain (with respect to the average forthe
cohort) from various social security schemes by number of children.
ZW

ABW

AKW

AAW

1ON /

WAO

-18

-63

12

-34

22

8

-4

-21

68

-74

-13

-62

0

2

5

-2

-5

2

-11

-5

-22

6

6

7

0

-10

29
66

3

6

-3

-2

2
0

-18
-17

-167
-45

-14

5

-15

-1

-1

Cohort AOW AWW

ABP

Net galn

1930
(0)
(1)

-56
-22

(2)

-9

13)

17

6

(41

34

12

-77
(1) -16
(2)
2
(3)
34
(4)
30

-22
-6
3

-47

6

-25

4

-1

3

-36

51

-43

3

2

-2

3

-12

-68

-9

5

5

2

1

2

17
-21

4

-7

4

-5

-2

20

-12

1

35
73

4
-5
2

6

1

5

38

-4

70
143

-7
15

1940
(0)

-10

6

28
22

3

67
103

-138

-24

1950
(0}

-64

-15

-18

-9

-11

2

4

-2

-15

(l)

0

-8

-9

14

1

9

-1

0

9

(2)
(3)

21
26

6

3

5

3

-2

-1

0

3
11

3
-16

3
5

0
-9

-1
-1

25
39
16

25

15
22

-2
-4

(4)

-1

9
-23
26

4

58

-58
14
7
22
44

-22
4

3

-2
1

-4
12

-2

-3

-2

-26

-104

7

3

-1

-29

24

29

2

-4
-3
2

-4

1

-3

0

16

5

1

1

3

-2

25

4

-7

0

0

6

2
-5
-2

0
12
2

18
124
67

4

-132

1960
101

(11
(21
(3)
(4)

1

24
1

The income inequality - as measured by the Theil coefficient - is shown in table
6.3.15. Income inequality is the largest among childless people. Here. income
inequality is about twice that of the group with the lowest income inequality.
The differences between persons with at least one child are limited. This
especially holds for those with one, two or three children in the two youngest
cohorts.
208

Table 6.3.15. The income inequality decomposed bynumber of children and
cohort.
Cohort

(O)

(11

12)

13)

(41

effect (5')
+ between

total

.016
.007
.003
.004

.161

.009

.119
.097
.097
.087

employers' gross wages
1930
1940
1950
1960

.278

.136

.242
.206
.161

.121

.109
.101

.152
.113
.106
.093

.125
.107
.090

.128
.116
.093
.079

.105
.073
.074
.068

.088
.080
.071
.050

.101

.133
.125
.116

after social security
1930
1940
1950
1960

.205
.168

.099
.083

.181

.081

.118
.083
.083

.120

.070

.071

.011

.009
.008

If we look at the redistributive impact of the various schemes. it appears that
the the redistributive impact of the AOW is particularly small for childless
persons and above average for households with four children. The AWW does
not result in an unambiguous result for the two oldest cohorts. But the picture
is clear for the two youngest ones: the redistribution is larger the higher the
number of children is. The latter also holds for the AKW. although the differences are very small for the youngest cohort. The AAW leads to a somewhat
smaller reduction in income inequality for childless persons compared to persons with at least one child. For the general insurances together. the following
holds. Redistribution is larger for persons with at least two children. Differences
hardly exist between persons with two, three or four children in the cohorts
1950 and 1960. On the contrary, the redistribuuon for persons with four
children is larger than for those with three children in the two oldest cohorts.
The same holds for persons with three children compared to those with two
children. Childless persons show the smallest redistribution by the general
insurances.
The KW and related schemes show the same picture as the AKW, but the difTerences are smaller. The WAO leads to the largest redistribution for persons with
one child. No clear picture is available with respect to persons with no child or
to persons with at least two children. The ZW, (MWW and ABP do not show
systematic significant differences by number of children. The foregoing results
for all employee insurances together show for the three oldest cohorts the
smallest redistributive impact for childless people and the largest one for persons with four children. The youngest cohort shows a different picture. Here
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persons with one child undergo the largest effect and persons with four children
the smallest one. The ABW leads to a somewhat larger reduction in income
inequality for childless persons in the two oldest cohorts and for persons with
one child in the two youngest cohorts.
The aforementioned schemes together result in an increasing income
equalizing effect, the larger the number of children. lhe lower panel of table
6.3.15 gives the Theil coefficient after social security.

According to our findings in table 6.3.14, the benefit-tax raUo for the AOW,
AWW and AKW (with exception ofthe youngest cohort with respect to the AKW,
where no signiflcant differences exist) is larger, the higher the number of
children. The AAW shows the reverse forthe three oldest cohorts: the benefit-tax
ratio declines if the number of children increases. For the youngest cohort we
find that the AAW isdisadvantageous for persons with two children. This results
for the combined general insurances in a picture which is in line with that for
the AOW: the larger the number of children. the larger the benefit-tax ratio.
However. differences are getting smaller. l'he benefit-tax ratio for persons with
four children is 67 per cent higher than that for childless persons in cohort
1930. whereas the percentage amounts to 36 in cohort 1960.
The KW and related schemes have a larger benefit-tax ratio for persons
with children compared to childless persons, but the differences between persons with children are very small. The WAO. ZW and (N)WW do not differ by
number of children. The same holds for the ABP. And all employee insurances
together also do not show significant differences by number of children. This
implies for all social security schemes under consideration conclusions analogous to those for the general insurances: the benefit-tax ratio is larger. the
higher the number of children is, but the differences are getUng smaller. The
ratios are shown in table 6.3.16.
Table 6.3.16. The benefit-tax ratio by number of children and cohort.
Coholt

1930
1940
1950
1960

(0}

(11

12)

(41

2.07
2.03

1.91

1.39

1.38

1.49

1.24

1.56

1.60

1.81

2.17

1.47

1.45
1.35
1.33

1.62

1.84
1.47
1.29

1.21

1.13

1.45
1.29

total

(3)

1.67

In conclusion we can say that the redistributive impact of the social security
system increases, tile larger the number of children. This is especially caused
by the AOW, AWW, AKW and in a limited way by the KW and related schemes,
whereas the AAW shows the reverse picture. Analogous conclusions hold with
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respect to the bene flt-tax ratio. Again, the AOW, AWW, AKW and KW and related
schemes are responsible for this, whereas the AAW is more beneflcial to persons
with a few number of children.

6.3.5. Horizontal redistribution by level of education.
We distinguish between seven levels of educaUon: (1) the person does not meet
the requirements for one of the following levels; (2) first stage of secondary

general education: (s)he has entered secondary general education and has
reached at minimum a mulo certificate or a mavo certlflcate or grade 3 of uhmo.
havo or vwo, (3) Junior vocational training: (s)he has left the education process
with a certificate for this type of school; (4) second stage of secondary general
education: (s)he has left vhmoor havoor uwowith a certificate; (5) senior vocational training: (s)he has left the education process with a certificate for this type
of school; (6) vocational colleges or B.A examination: (s)he has left the education
process with a certificate for a vocational college or the B.A examination at a
university and (7) university: (s)he has finished university.
The equivalent household income components for the seven groups are
in
given table 6.3.17. With respect to the lifetime employers' gross wages we find
that the lifetime wages are the lowest for the lowest educated persons group
(1) - and the highest for persons who finished university. group (7). Between
cohort 1930 and 1940, the difference between these two groups diminishes,
whereas it increases for the next two cohorts. The following highest lifetime
wages are for group (6), whereas the next smallest are for group (3). The differences between the other three groups are rather small (less than 6 per cent).
Remember that we use standardized incomes.
-

The next column of the table contains the net benefits. Here, the ABW benefits
are left out of consideration. The fact that other income, like capital income, and
wealth are not included in the model and consequently do not play a role in the
determination of the ABW benefit. affects the picture especially ifwe look at the
horizontal distribution by level of education. This element is less important for
the foregoing subdivisions, because the disturbances are less prominently to
a specific group than in the case of a subdivision by level of education.
The net beneflts from the social security schemes are - as expected - the
smallest for group (7). However. group (1} does not receive the highest net
beneflts. These generally hold for the groups (2) and (3). The difference in net
beneflts between the group with the highest and that with the lowest net benefits varies between Dfl. 153,000 (cohort 1960) and Dfl. 319.000 (cohort 1930).
'I'he profit or loss measured as the quoUent of the difference between the net
benefits for the group in question and the average net benefits on the one hand
and the average employers' gross wages on the other hand, is generally limited.
This measure which can be considered as a measure for the relative gain or
loss for a group - is at maximum +3.0 per cent (for group (4) in the cohort 1930).
-
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whereas the maximum loss amounts to -4.8 per cent for group (7) in cohort
1930.

Table 6.3.17. Composition of equivalent household income by level of
education.
Cohort

Employers'
gross wages

Net
Benefits

(4)
(5)
(6)

2824
3082
2926
2994
2989
3553

385
407
357
453
355
317

17)

4778

All

1940 (11

1930 (1)
(21
131

1115
1250
1138
1231
1194
1419

2094
2239
2145
2217
2150

134

2178

2734

3149

364

3513

1270

2243

3026
3486
3262

340
385
338
328
277

3366

2272
2577
2402
2600
2432
2622
2759

2451

4598

251
154

3569
4088
4752

All

3467

310

3778

1295

2482

(11

2915
3631

218
240

3133

2175

3559
3707
3632

251

3550
3292

(61

3837

(7)

3871
3600
3877

24

4246
4925

958
1230
1165
1285
1204
1458
1937

193

3915

1297

2618

2265

159

3598
3569
3616
3744

204

754
1244

(71

3985
4671

124
53

2424
3802
3719
3807
3944
4110
4724

1744

1670
2558
2568
2580
2646
2739
2980

An

3719

155

3874

1278

2596

(21
13)
14)
(51

171

4071
4901

All

3722

(11
(21

(61

131

(41
(51
161
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Income

3209
3489
3283
3447
3344
3870
4912

(5)

(4)

1960

Net Lifetime

1094
1294
1198
1277
1137
1466
1993

(2)
(3)

1950

Taxes
Income after
Social Security

208
173
175

150
190

200

3871
3810
3915
3805

1151
1227

1298
1371

2641

2645
2630
2604
2788
2988

Table 6.3.18. The difference in net gain (with respect to the average for the
cohort) from various social security schemes for the variouslevels of education.
Cohort

AOW AWW AKW AAW KW/ WAO

-1
8
1930 (1)
0
1
(2)
27
0
-1
8
(3) -10 -6 -3 -2
(4)

15)

9

-5

-6

1

6
11

24
4

(6)

-1

2

1

-19

(7)

-56

-10

-2

-21

1940 (1)
12)

11 -2 -1
16

(3) 10
(41
7
(5) 16
(63
-22
(7) -60

3
-8

3
4
2
-13

1

9
13

-7

10

7

-4
-27
-9
-27

2

2
-1

NWW

ABP

Net gain

-1

10

6

0

-3

21

0
0

4

4

-1

6

43

3

0

16

2

5

3

-4

-2
39

-7
89
-9

3
0
9

0
0
-4

0
-13

-43

-9

2

-3

-6

-20

-4

-28

-230

30
75

8

8

-12

18

7
2

0

19

15

1

2

-1
2
-2

-28
-9
-34

-2

-6

12
16

-11

-6

-22

-11

3

7

8

3

-3

-15
4

28

18

-33
-59
-156

25
47
58
15

11

6

1

(3)

-8

-5

3

13

-1

15

5

14)
(5)
(6)

3
-1
-5
-44

1
4
0

3
3
1

-3
1
-3

1
3
1

-1

-2

3
2

-2
-2

-18

-20

-10

13

-18

-13

1

-17

0

-25

-5
-14

-4

-7

-169

1960 11) 13 -3

6

10

-4

-2
-9
-7

-47

(2)

17)

1

1
-7

4

1950 (1) 16 -1 -7 -2 -3 4
7

ZW

-3

30

-17
-10
-7
7
7
8
2
12
4
(2)
22
3
-2
7
1
-5
0
13
0
10
6
7
(3) -27
4
1
10
2
-7
(4)
10
3
1
2
6
-1
11
2
-7
(5)
25
7
(6) -14 -2 4 -6 1 -8 -2 -6
-4
-14
8
-24
0
-34
-16
(7) -25

-7

11

-21

4

4

49

-3
16

-5

0

35
45
-31

-11

-102

7

The differences in the net gain from the social security system are decomposed
in table 6.3.18. This difference in net gain. averaged over the four cohorts. is
the lowest for group (7) for almost all schemes. Only the net benefit from the
AKW. KW and related schemes and the ABP do not reach the lowest levels for
this group. l'he AOW is especially beneficial to the groups (1), (2) and (4). whereas the groups (6) and (7) receive always less than the average in net terms. The
differences are very small for the AAW. The groups (2) and (5) get more than the
average in all cohorts. Now, group (3) and again (7) get the smallest net gain.
'I'he net gain for the AKW is the highest for the groups (4) and (5). Inwer educated persons are worse off: they - group (1) - get less than the average. The
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latter also holds for the KW and related schemes. Here, the groups (4) up to and
including (7) have the largest profit. TheAAWespecially leads to a gain for group
(2) and group (3) and a loss for the groups (6) and (7). The position of group (1)
deteriorates in the course of time. A comparable picture shows the WAO: the
higher educated persons in group (5). (6) and (7) have a relative loss. whereas
the lower educated ones in group (1), (2) and (3) show a relative gain. With
respect to the ZW the latter three groups have again a proflt and the groups (6)
and (7) are now the big loosers. The (N)WW results in a gain for the groups (1)
and (3) and to a less extent group (2) and the other groups all have a return
which is below the average. The picture for the ABP is somewhat different. Here.
the groups (2) and (4) receive the highest gain and the groups (1). (3) and (7) the
lowest one. The picture is unclear for the other groups. All in all, this results
in a large relative loss for the higher educated persons of group (6) and (7) and
a relative gain (at least on average over the four cohorts) for the other groups.
The income inequality of employers' gross wages - as measured by the Thell
coefficient - is shown in table 6.3.19. Income inequality is the largest for people
in group (1). Here, income inequalityeven increases in the course oftime. Group
(5) also shows increases in income inequality for some cohorts. All other groups
face a steady decline. As a result, the difference in income inequality in the
groups (2) up to and including (6) is limited. The Thell coefficient for group (7) persons with a university degree - is somewhat higher.

Table 6.3.19. The income inequalitydecomposed bylevel of education and
cohort.
Cohort

11 )

(21

13)

(41

(5)

(6)

(71

between

total

.119
.112
.112
.109

.138
.124
.104
.097

.132
.122

.009

.161

.114
.119

.007
.005
.001

.133
.125
.116

.090

.107

.111

.009

.102
.087

.110

.005
.003

.081

.128
.109
.108
.098

employers' gross wages
1930
1940
1950
1960

.146
.118
.108
.105

.154
.106
.104
.095

.173
.119
.112
.105

.118
.158

.110
.100
.089

.129
.085

.137
.102

.089

.101

.094
.096

.257

.087

.082

.090

.085

.167
.145
.172
.278

after social security
1930
1940
1950
1960

.128

.102
.103

.001

I f we look at the redistributive impact of the various schemes. it appears that
the the redistributive impact of the AOW is particularly large for the groups (2).
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(6) and (5) and the lowest for group (7}. The redistributive impact of the AOW
is also large for the groups (1) and (3) in the cohorts 1930 and 1940. The effect
is very small (only 3 per cent) for these groups in the youngest cohort 'rhe AWW
particularly diminishes income inequality for group (5). 'rhe AWW shows the
smallest income equalizing effect for group (7). The AKW is less progressive in
group (1). l'he redistributive impact hardly differs between the other groups. The
AAW affects group (3). persons with a certificate fromjunior vocatlonal training.
in particular, whereas the income equalizing effect for the groups (7) and (1) is
relaUvely small. Consequently, general insurances have the largest income
equalizing effect for the groups (2) and (5) (on average 21 per cent reduction in
income inequality) and the lowest equalizing effect for group (7). being 14 per
cent on average. and group (1) with 15 per cent
The KW and related schemes show only small differences between the various
gtoups. The effect is somewhat smaller for the groups (1) and (7). and to a less
extent group (6), compared to the other groups. but the difrerences are very
small. The WAO has a relatively large impact (4.1 per cent on average) for group
(3). whereas the redistributive impact for group (7} is the smallest [half that of
group (3)1. The WAO leads to a reduction of income inequality by about 3 per
cent for the other groups. l'he ZW decreases income inequality in the groups
(2), (4) and (5) more than the average, whereas the effect is minor in group (7}.
For the latter group no significant redistributive effect is present. The (N)WW
enlarges income inequality in group (3) (by on average .6 per cent), whereas
income inequality is particularly diminished in group (4) (about.6 per cent). So,
some redistributional differences are present, but they are very small. The ABP
schemes lead to a larger inequality for persons in all groups. This income
inequality enlarging effect is the largest for group (4) (almost 4 per cent on
average) and the smallest for group (6) with.5 per cent. The other groups move
between .9 and 1.9 per cent. In totality. this results for the employee insurances
(with inclusion oftheABP) in a decrease ofincome inequalitywhich ranges from
4.4 for group (7) to 7.1 per cent for group (2). The effect is also below the average
for people in group (1) and somewhat above the average for those in the groups
(4) and (5).
The aforementioned schemes together result in an income equalizing
effect (see table 6.3.19} which is the largest for the groups (5), (2) and (6) (a
reduction by on average 19 per cent) and the lowest for group (7) (12 per cent).
Group (1} shows a large decrease for the two oldest cohorts, but a limited
decrease for the two youngest cohorts (8 per cent). l'he reduction for the other
two groups amounts to 15 [group (4)1 and 17 per cent [group (3)1. The younger
the cohort. the smaller the effect of the social security system on the income
inequality for the groups (1), (2) and (6). The impact is rather stable for the other
three groups. The redistributive impact for the cohort 1930 amounts to 20 per
cent or more for the groups (1), (2). (4), (5) and (6) and only 16 per cent for the
groups (3) and (7). For cohort 1960, we find the following flgures. The impact
is still over 20 per cent for group (5). amounts to 17 per cent for the groups (2)
and (6). about 14 per cent for the groups (3). (4) and (7) and is only 8 per cent
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for group (1). Thls leads to the Theil coefficients for the income after social
securityas given in the lower panel of table 6.3.19. From this it is clear that the
younger the generation. the smaller the redistributive impact of the social
security system generally is.
The benefit-tax ratio for the AOW is the lowest for group (7). Group (6) also has
a ratio that is below the average. The other groups show about an equal benefittax ratio, although for group (3) the raUo relatively declines. l'he same observalions hold with respect to the AWW. The AKW does not result in a clear picture.
The higher educated groups have on average a somewhat lower beneflt-tax ratio
than the less educated groups. The AAW is the most beneficial to group (1) and
the higher the level of education, the lower the profit from the AAW is. 'I'he KW
and related schemes give the highest return for group (6). The differences
between the other groups are minor. The WAO is beneficial for the groups (1)
up to and including (5). Group (6) has a significant lower beneflt-tax raUo and
group (7) reaches a level which is about two thirds of group (6). Group (7)
receives for all cohorts less than has been paid. Analogous conclusions hold
with respect to the ZW. The (N)WW shows somewhat more variation. Here. the
groups (1) and (3) have a higher benefit-rauo than the other groups. The lowest
one is again for the groups (6} and (7). The largest beneflt-tax ratio for the ABP
holds for group (4), followed by group (2}, whereas the ratio is the lowest for
group (7).

We flnd for the combined general insurances that the beneflt-tax ratio hardly
differs between the groups (1), (2), (3) and (4). It amounts on average to about
1.85 for these groups. For group (7) it amounts to 1.4 and for group (6) to 1.6.
With respect to the employee insurances we find that the higher the level of
education, the lower the benefit-tax ratio is. The lowest educated groups show
a beneflt-tax ratio of 1.4. whereas persons with a university education reach a
ratio of only.9. Looking at all social security schemes under consideration (see
table 6.3.20) we see that the benefit-tax ratio decreases, the higher the rank
number of the group is. The benefit-tax ratio is on average 1.72 for group (1)
and 1.20 for group (7}. whereas the general average amounts to 1.56. The
differences between the groups (2), (3), (4) and (5) are very small.

Table 6.3.20. The benefit-tax ratio by level of education and cohort.

Cohort (1) 121 13) (41 (51 (6)
1930
1940
1950
1960
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17)

total

1.67
1.27

1.98

1.98

1.92

2.02

1.93

1.78

1.81

1.69

1.68

1.57

1.54

1.51

1.76
1.48

1.51

1.41

1.45

1.31

1.40
1.30
1.07

1.57

1.37

1.28

1.35

1.36

1.20

1.05

1.91

1.38

In conclusion we can say that the social security system has the largest
redistribuuve effect on the mbo, hbo and mavo - the groups (5). (6) and (2) - (19
per cent) whereas the smallest efrect holds for the university - group (7) - (12
per cent) and 10 - group (1) - in the two youngest cohorts (8 per cent). The
combined employee insurances are particularly beneficial to mavo, uwo and
mbo. whereas the general insurances show the largest effect for mavo and mba
Wlth respect to the various groups. we see that lifetime income inequality
of persons with at most to is affected most by the AKW in comparison with the
other educational groups. The reverse holds with respect to the AAW and KW
and related schemes. Lifetime income inequallty for people with mavo is
especially diminished by the AOW and ZW. The redistributive impact of the
social security system for group (3) - tbo- is particularly the result ofthe disabilityschemes. whereas the (N)WW has a lower impact for this group than forother
groups. Vwo people are most affected by the ZW, (N)WW and ABP, whereas the
income inequality in group (5) - mbo - is diminished more than average by the
AOW, AWW and ZW. The income inequality within group (6) - hbo - is diminished by more than the average via the AOW. The situation is reversed in the
ABP and KW and related schemes. l'he AOW, AWW, AAW, KW and related
schemes, WAO and ZW reduce below average the income inequality for persons
with a university degree.
The social security system is particularly beneficial to group (1). The groups (7)
and (6) both receive less than the average. The most important redistributions
are involved by the AOW, AWW, WAO (in all three cases group (7) and (6) contribute toallothergroups), theAAW (higher educated persons tolowereducated
ones), the (N)WW (group (7) and (6) to (1) and (3)} and the ABP (group (7) to mavo
and vwo).
6.4. Some variations.

In this section we look at the effect of the income unit and the discount rate.
In the foregoing, the income unit has been formed by the household (see section
1.4) and we assumed that household members fully share the household
income. For that reason, all income components have been standardized (see
section 1.5) and this standardized income has been given to each household
member. An alternative would be to consider the individual as the income unit.
In that case standardization does not have to be applied and household members do not proflt from the income of any other household member. The income
components are only given to the person who receives that income. which
implies that people can have zero income. The main results for the simulation
in which the individual has been considered as the income unit are shown in
table 6.4.1. These results are also confronted with those where the household
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is the income uniti:
The gross wages are considerably less, if the individual is the income uniL
This is the result of two counteracting forces. On the one hand income has not
been standardized. which implies thaton average the accounted income is larger
if the individual is the income unit. For, the standardization factor is mostly less
than one. On the other hand income ofother household members is not shared.
This means that our individual does not receive a part of the parents' income
if (s)he still lives with his or her parents and also does not receive a part of his
or her partner's and chlldren's income. The latter apparently dominates. We
therefore see that women's gross wages decrease more than males' ones.
The difference between both income concepts (individual versus standardized household income) increases. The development in differences between the
two income concepts also holds with regard to the social security contributlons
and benefits. This results in a net lifeume income, that decreases from cohort
1940 on. Net beneflts are considerably larger for women than for men, whereas
the reverse holds for taxes. The result is that the differences in net lifetime
income between men and women are smaller than for the gross wages. But the
differences between men and women are much larger if the individual is the
income unit than if the household is the Income unit.
The next panel of the table shows us the income inequality as measured
the
Theil coefflcient. Lifetime income is now distributed more unequally. The
by
Thell coefficient of gross wages for the situation in which the individual is the
income unit, is about three times that for the situation in which the household
is the income unit. This proportion has not significantly diminished in the
course of time. The reduction in the income inequality by the existence of the
social security system is about 30 per cent larger. This results in a Theil coeffldent which amounts to .319 for the cohort 1930. declining to .224 for the
youngest generation. The income inequality is larger for women than for men
and the same holds for the reduction in the income inequality as a consequence

of the social security system. The Theil coefficient for gross wages amounts to
.224 for males in cohort 1930 and .537 for women. with a between component
of.122. The reduction by the social security system is 21.4 and 62.0 per cent
respectively, which results in a Theil coefficient for the income after social
security of.176 and .204, respectively. The between component now amounts
to .080. For the youngest cohort (1960) we find the following figures. The Theil
coefflcient for gross wages is .229 for men and .252 for women. whereas the
between component is .094. The reduction by the social security system
amounts to 16.8 per cent and 41.6 per cent, respectively, resulung in a Theil
coefflcient of.191 for men and .147 for women and a between component of
.078. The most striking differences in the equalizing effect of the various
schemes between the two income concepts are the following:
(1) Among men the equalizing effect of the AOW increases and the younger the

13

If the household exists of partners who live together, l.hen family allowances have been given
to the female partner.
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cohort. the larger the increase. The decrease in the Thell coefflcient for the
youngest cohort now amounts to 8 per cent against 1 per cent if the household
is the income unit. The AAW also has a large effect, but it is somewhat less than
that of the AOW.'rhe AWW, WAO, (N)WW and ABP also have an income equalizing effect which is larger in the situation in which the individual is the income
unit, but the effect is rather small. The family allowances now result in an
increase of income differences among men, whereas before, income inequality
was diminished. The redistributive impact of the ABW has now almost disappeared. Its effect amounts to less than 2.5 per cent.
(2) Among women the equalizing effect of the AOW increases. The Thell coefficient is reduced by 27 per cent in the youngest cohort against 9 per cent when
the household is the income unit. The percentages in the oldest cohort amount
to 16 and 34. respectively. The ABP is transformed from a scheme that enlarges
income differences among women to a scheme that decreases income inequality,
but the difference is less than that for the AOW. The redistribuuve impact of
the ABP increases strongly; it doubles almost and amounts to 17 and 29 per
cent for the cohorts 1930 and 1960, respectively, if the individual is the income
unit. The effect of the ZW is now also somewhat larger. We flnd, for the family
allowances, a considerably larger equalizing effect among the oldest two cohorts,
but this larger effect does not present itselfwithin the youngest cohort. Various
reasons can be found for that development, e.g. the increased labour force
participation of married women and consequently, the higher labour income.
which implies that the role of the family allowances in the net lifetime income
diminishes. Another aspect is ofcourse the decrease in the number ofchildren.
With respect to the other schemes we cannot find signiflcant differences in the
equalizing effect when we compare the household and the individual as the
income unit.
The more unequal distribution of lifetime wages is illustrated in the following
panel of table 6.4.1. If the income unit is formed by the household. then the
mean wage for cohort 1930 in decile 10 is 8.8 times that of decile 1 and for 1960
we find a 7.5 tlmes higher mean wages in decile 10. If the individual is the
income unit. these proportions are 220.4 and 56.3. respectively. Of course, in
the lower deciles we mainly find (married) women. who have only been working
for a couple ofyears. If we only look at men, then we see that the highest decile
of cohort 1930 has on average a wage (Dfl. 7,495,000) that is 14.7 times that
of the average wage in the lowest decile (Dfl. 511,000). Ifa woman received the
latter income, she would belong to decile 7 among the women. In the course of
time. the differences get smaller. We also flnd among males in the youngest
cohort, persons with relatively low lifetime earnings. So. the proportion between
the highest (with an average wage of Dfl. 5. 175.000) and lowest decile (Dfl.
93.000) increases among men and amounts to 55.6 in that cohort. Among
women this proportion is even smaller than among men. while the wage income
in the lowest decile hardly differs among men and women, but the average
income in the highest decile is considerably higher for men compared to women:
Dfl. 5.175,000 against Dll. 2,239,000, respectively.
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Table 6.4.1. Confrontation of results with the household (hh) and the
individual (ind) as income unit.

Employers' gross wages
of which men
women

Employers' contributions
Employees' contributions
Benefits
Income alter social security

3149
3429
2864
245
337

ind

hh

ind

hh

1714

3467
3719
3205

1587

2708

3722
3898
3537
276
574
1178
4050

2800
582
154

261
447
1126

723
159

1012

614

3579

1982
719
1262
1720
789

3885
2590
2587
2592

250
638
1965
670
1295
1705
867

.498
.319

.133
.097

.423
.271

Taxes

1270

Net lifetime income
of which men
women

2309
2272
2348

Thell coeff. gross wages
Theil coeff after soc. sec.

.161

.119

191

1295

1960

1950

1940

1930

hh

ind

hh

1430

2753
2748
2758

1191
1507

848

3719
3962
3458
259
706
1262
4017
1278
2739
2777
2695

.125
.097

.352
.229

.116
.087

1297

2323
786
153

303
611
1738
547

ind

1350

2069
816
108

343
568
1574
459
1116
1371

843
.334
.224

(-26%) 1-36%1 (-27%) (-36%) (-2290) (-35%) (-25%1 (-33%)
decile

1

2
3

1835

4

8
9

2213
2607
3016
3512
4117
5034

10

7331

5

6
7

Net benefits
decne

1

622

2

605

3

569
516
402
420
370
286

4
5

6
7

8
9
10
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835
1441

281

74

28
51
322
582
920
1306
1782
2457
3467
6170

1019

81

870

77

1739

259
460
714
1030
1384
1862
2476
3384
5801

1901

301

2401

509
733

2164
2549
2936
3334
3817
4439
5308
7392

2848
3274
3719
4203
4810
5682
7737

1001
1330
1734

2228
3020
4953

7476

1221
1571

2036
2776
4449

231
130

113

108
-12

95

-39

-134
-290

-18
-209

-166
-275

484
583
525
394
383
291

307
439
365
349
222
186

147

208

82

40

7
-141

189
-12

-33
-198

184
70
-82

3741
4237
4819
5631

285
392

437
477
432
374
315
292

341
231

2462
2894
3302

79

319
517
720
942

602
576
493
371
328

659
599
543
498
457
385
352
282

403
488
485
435
349

1000
1956

301

273
230
46

Table 6.4.1. Confrontation of results with the household (hh) and the
individual (ind) as income unit (continued).
Benefit-tax

AOW

ratio

AWW
AKW
AAW

2.19
1.26
3.49
2.86

3.04

2.98
2.62

KW / etc.

3.07

3.09

WAO
ZW

1.33

1.56

.88

2.23
1.64
4.73

1.75
1.07

1.81

1.31

1.33
3.61

1.02

1.47
1.16

1.06

1.30
1.01

2.51

3.06
2.23

2.13

.84
6.03
2.08

4.85

4.08

4.90

4.11

10.15

8.74

1.04

.97

.86

.77

.87

.89

.86

.89

.85

.83
.88

.76
.89

1.66

.94
1.99

IN)WW

1.59

1.75

1.88

2.07

1.85

2.14

1.67

1.99

ABP

1.57

1.34

1.61

1.76

1.68

2.03

1.89

2.40

Gen. ins.

2.29
1.35

2.50

1.87

2.00

1.50

1.56

1.36

1.36

Empl. ins.

1.42

1.36

1.23

1.21

1.07

1.11

1.02

All ins.

1.91

2.06

1.67

1.68

1.38

1.36

1.27

1.25

Net beneflts are decomposed by decile in the next panel of the table. Here, we
find that the lowest and highest decile have a larger (absolute) loss than the
middle deciles. It is striking that the highest decile does not generally have the
largest loss. Another striking point is the relatively small loss for the higher
deciles in the youngest cohort. Moreover, the foregoing holds for both men and

women.

Finally. the benefit-tax ratios are shown in the lowest panel of table 6.4.1.
Taking the individual as the income unit leads to an increase in the benefit-tax
ratio of the AOW, AWW and (N)WW in all cohorts. The same holds for the AKW
in the older cohorts and the ABP in the younger cohorts. l'he KW and related
schemes and, with exception of cohort 1930, the AAW and WAO result in a
lower ratio. Men and women differ with respect to the ABP, AWW. family allowances, AAW, ZW and (N)WW. If we compare the individual and household
income concept. the ABP leads to a remarkably higher beneflt-tax ratio for
women in the oldest cohorts. whereas it is lower for men. The beneflt-tax ratios
for the AWW, ZW and KW and related schemes become smaller for men and
larger for women in all four cohorts. The same holds for the AKW with respect
to the older cohorts.
The reverse goes for the AAW: the benefit-tax ratio for men is higher under the
individual income concept, but it is lower for women in the oldest cohorts. The
(N)WW shows higher beneflt-tax ratios for men in all cohorts, whereas women
in older cohorts show a lower one and no difference exists for women in the
youngest cohorts.

In our analyses hitherto we used a discount rate of 2 per cent. We now look at
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the effect of tile choice of the discount factor via comparing the aforementioned
results with those which are obtained from a discount rate of 3 per cent. This
comparison can be found in table 6.4.2. The use of a higher discount rate
implies that future receipts and payments are valued lower. whereas the reverse
holds for receipts and payments in the past. This is also reflected in the development of the (employers') gross wages. The difference between the lifetime gross
wages discounted by 3 percent and those discounted by 2 per cent is the larger.
the older the cohort. The difference is even negative for the youngest generation.
Males are responsible for the latter. Women hardly show a difference in the
youngest cohort. Employers' contributions are paid relatively later during one's
11fe than employees' contributionsi: As a consequence. the employers' contributtons are higherwhen discounting by 3 per cent, whereas the employees' ones
are higher when a discount rate of 2 per cent is used. Benefits discounted by
3 per cent are lower than when a discount rate of 2 per cent is used. Here, the
younger the cohort, the larger the difference. This is of course related to the fact
that a large part of the benefits are received at older ages (e.g. AOW and ABPOP). As a result, income after social security is larger for the three oldest cohorts
when a discount rate of 3 per cent is used. whereas for the youngest cohort we
see that a discount rate of 2 per cent leads to a larger income.
Taxes show the same result and. consequently, so do the net lifetime
wages. A discount rate of 3 per cent leads to a 16 per cent higher net lifetime
income for the oldest generation compared to a discount rate of 2 per cent. The
generation 1940 has a 12 per cent higher net lifetime income, whereas the
difference amounts to 5 per cent for 1950. Contrary to this cohort 1960 shows
a lower income. The difference is minus 3 per cent. These percentages hardly
differ between men and women.
The next panel of the table shows us the l'hell coefficients. The differences
are small. Lifetime gross wages have a somewhat lower Thell coefficient. when
a discount rate of 3 per cent is used, and the difference is larger, the younger
the cohort. The reduction by the social security system is somewhat smaller
when the discount rate amounts to 3 per cent. However. the differences between
the Theil coefficients asa consequence of different discount rates are minor. The
moststriking differences in the equalizing effect of the various schemes between
the two income concepts are the following:
(1) Among men the equalizing effect ofthe AOW decreases by about 2.5 percentage points. For the generation 1960 the net effect of the AOW becomes even
positive, which means that the income inequality is enlarged. The AAW is also
largely affected. The equalizing effect decreases by about 1 percentage point for
the oldest cohort. and even 4 percentage points fortheyoungest generaUon. The
higher discount rate leads to a smaller equalizing effect for the WAO and the
ZW. The reverse holds for tile AWW, ABW and - with the exclusion of the youngest cohort - (N)WW and ABP. The family allowances do not show changes. This

14
This is connected with the different maximum premium limits, being higher for the employee
insurances.
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all together results in a lower impact of the social security system on income
Inequality. The Thell coefflcient for males is reduced by 1.2 (cohort 1930) to 4.7
(1960) percentage points less if the discount rate increases from 2 to 3 per cent.

(2) Among women the equalizing effect of the AOW as measured by the Theil
coefficient decreases with on average 5 percentage points. We also find a
decrease in the equalizing effect for the AAW (an increase of the Theil coefficient
varying from l to 2 percentage points). the WAO (1 percentage point), the ZW
(about a half percentage point) and finally for the (N)WW (about 1 percentage
point for the two youngest cohorts). The ABP is the only scheme in which
income differences among women become smaller in all cohorts when the discount rates increases from 2 to 3 per cent. The decrease amounts to about 3
percentage points. The ABW also results in a further reduction in income
inequality. but this is limited to the oldest cohorts.
The effect on the distribution of lifetime wages is illustrated in the following panel of table 6.4.2. The ratio between the tenth and flrst decile is affected
only marginally. The decrease in the net beneflts holds for each decile and is
shown in the next panel of the table. No striking characteristics are present.
here.

Finally. the benefit-tax ratios are shown in the lowest panel of table 6.4.2. These
ratios decrease, the later the benefits are received, which is in accordance with
our expectations. The largest decreases are shown by the old age pensions (AOW
and ABP). In contrast. the beneflt-tax ratio for the AKW increases somewhat.
Here. the benefits are received at young ages. 'rhe KW and related schemes do
not show this picture. This can be explained by the abolishment of the scheme
on January l , 1980 and its practical limitation to a limited number ofchildren.
As a result. the benefit-tax ratio for all insurances is lower, when the discount
rate increases. This holds in particular for the generalinsurances. The employee
insurances are hardly affected by the change in the discount rate.
Table 6.4.2. Confrontation of results with different discount rates (2%
versus 3%).
1930

1950

1940

1960

2%

3%

2%

3%

2%

3%

2%

3%

Employers' gross wages
of which men
women
Employers' contribuUons
Employees' contributions
Benefits
Income after social security

3167
3449
2880
257
344

3489
3743
3225
275
455

4142
4472
3800

3742
3960
3524

1270

475
1047
4419
1517

569
1178
4050
1297

4178
4343
4007
326
565
1050
4337

3774

321

3756
3934
3569
296

Taxes

3861
4181
3538
299
374
991
4180
1493

1012

3579

1126
3885
1295

1441

4021
3509
290
729
1262
4017
1278

291

637
1064
3879
1224
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Table 6.4.2. Confrontation of results with different discount rates (2%
versus 3%) (continued).
1930

1960

1950

1940

2%

3%

2%

3%

2%

3%

2%

3%

Net lifetime income
of which men
women

2309
2272
2348

2687
2664
2710

2590
2587
2592

2903

2896
2900

2739
2777
2695

2654

2894

2753
2748
2758

Theil coeff. gross wages
Thell coeff after soc. sec.

.161

.159
.119

.133

.131

.125

.121

.101

.097

.097

.116
.087

.109

.097

.119

2911

2891

2691
2622

.085

(-2696) (-25%) (-27901 (-23%) (-22%) (-2096) (-25%) (-22%)
Wages decile

1

835

2

1441

3
4

8
9

2213
2607
3016
3512
4117
5034

2646
3162
3676
4366
5025

10

7331

8799
679
515
458
387
350
320

5

6
7

Net benefits
declle

1

622

2

605

3

569
516
402
420
370
286
281
74

4
5

6
7

8
9
10

Beneflt-tax
raUo
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1835

1014
1800
2261

AOW
AWW

6111

1019
1739

2164
2549
2936
3334
3817
4439
5308
7392

1267

870

2099
2585
3030
3487
3985
4560
5267
6325
8809

1901

2401
2848

3274
3719
4203
4810
5682
7737

659
599
543
498
457
385
352
282

620
549
473
323
335
238

189

84

70

-12

-146

-82

1.69

301
145
154
-139

161
141

484
583
525
394
383
291
208
184

989
2141
2710
3155
3631

1000
1956
2462

4136
4679
5354
6350
8573

3741
4237

413
483

602
576
493

341
281
169
159

69

2894
3302

4819
5631

7476

1040

2026
2505
2927
3319
3738
4199
4749
5542
7393

371

475
430
321
267

328

160

231

92

130

9

10

95

-7

-127
-195

-18

-119
-261

-209

1.75

1.26

1.31

.94

1.06

119

1.07

.96

1.02

1.02

.84

.82

AKW
AAW

2.19
1.26
3.49
2.86

3.54
2.56

2.98
2.62

3.03

3.22
2.01

6.03
2.08

6.23

2.51

3.06
2.23

KW / etc.

3.07

2.95

4.85

4.55

4.90

4.61

10.15

WAO
ZW

1.33

1.04

1.04

.86

.82

.89

.88

.89

.86

.83
.88

9.58
.82

.88

1.23
.86

IN)WW

1.59

1.61

1.88

1.82

1.85

1.99

1.67

1.73

ABP

1.57

1.10

1.61

1.17

1.68

1.19

1.89

1.41

Gen. ins.

2.29
135

1.91

1.52
1.39

1.23

1.36

1.16

1.33

1.87
1.36

1.50

Empl. ins.

1.21

1.24

1.11

1.15

All ins.
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1.67

1.67

1.47

1.38

1.23

1.27

1.16

.74

1.90

.86

Chapter 7

Epilogue.

7.1. Introduction.

This book gives a description of the microsimulation model NEDYMAS and an
application ofit in the field ofincome redistribution. The microsimulation model
exists ofa large number ofsubmodules aiming totrace the developments in the
socio-economic characteristics of the Dutch population. Actually NEDYMAS
simulates a so-called panel from 1947 on, distinguishing 312 characteristics
for each member of the panel in the most recent model version:
T'he current version, called NEDYMAS-92/4 is practically complete with respect
to the demographic part and the social security module. Today it is probably
the most extensive microsimulation model in the world. The demographic module
contains all possible demographic transitions and possible household positions,
with the exception of cohabiting homosexuals. We also do not take account of
multi-family households and communes. But immigration, emigration and
transitions into and out of institutional households [see Nelissen (1991b)1 are
explicitly modelled. The social security module covers 96 per cent of the social
security benefits [including health care expenditures; see Nelissen (199 la)1 in
the Netherlands from 1970 on. Early retirement schemes and some social
provisions are yet lacking. The labour market and income formation module is
somewhat less developed. l'he most important point here is the absence of
capital income. Another minor point2 - that also holds for the demographic
module - is that a large number of transitions has not been based on

1 The results in chapter 6 are based on a former version.
2 But, this objection holds for all dynamic microsimulation models.
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behavioural equations. From that point of view, the model is a kind of an
accounung framework. Here. we find the most important challenge for
microsimulators for the near future3.
The application concerns the research into the redistributive effect of social
security schemes on lifeume basis. 'I'his is the very flrst time that the effect of
the whole social security system on 1(fetime income distribution has been studied.
Related studies were limited to only old age pensions and were often applied to
syntheUc cohorts (see section 1.9).Only Harding (1992) also used a microsimulation approach in order to investigate the social security incidence, but
she limited herself to a synthetic cohort. Here. we follow an actual population the Dutch population - and also consider the lifetime redistributive effect of the
disability schemes, of the sickness schemes, of the family allowances, of the
unemployment provisions and of the health care provisions. So, this study does
not suffer from the same limitations as related studies in this fleld.

This chapter further presents some conclusions (section 7.2) and an extended
summary (section 7.3).
7.2. Conclusions.

In this book we study the redistributive impact of social security schemes on
lifetime income. For this purpose. the microsimulation model NEDYMAS has

been developed. Although the model has been applied to the Netherlands, it is
still possible to generalize the results. The social security system in the
Netherlands is very suited for that purpose, in view of its ambiguous nature,
consisting of a need-based welfare system (the general insurances and social
provisions) and a wage-related social security system for employees and civil
servants (the employee insurances and schemes for civil servants).We will refer
to these systems in the following as the Atlantic and Continental system.
respectively. Other countries generally focused on one of both. For example,
Great Britain, Denmark, Norway and Sweden opted for the Atlantic approach.
whereas Austria, Belgium and Germany chose the Continental system. In this,
almost all countries use the pay-as-you-go system as a method of finance.
In the course of time. elements of the Continental system have been
added to the Atlantic system and uice uersa. In the Atlantic systems additional
benefit schemes are created for some categories, e.g. for the elderly in the United
Kingdom and Sweden. On the other hand, basic allowances have been introduced in the Continental system, like the guaranteed income for the elderly in
Belgium. Until the late 1980s this convergent trend of both systems has
persisted. In countries with AtlanUc schemes we find a fast growth of supple-

3 The funding by the Research Program for Poptilation Stitdies of the Dutch Scientific
OrganizaUon NWO lgrant no. 18.051) makes it possible lo lake up this challenge.
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mentary occupational arrangements, whereas these arrangements hardly increase in countries with Continental oriented schemes. In the late 1980s and
1990s we see another trend. The retrenchments on government expenditures
have also affected the social security system. The cuts in social security
schemes have led to a situation in which the relevance ofwage-related benefits
above the social minimum level is discussed. This has led some to suggest to
abolish the wage-related schemes and to limit the social security system to
(sometimes even means-tested) flat-rate benefits. If a person wants a higher
benefit, (s)he has to insure the concerning risk at the private insurance market.
In other words, it is advocated that government limits itself to the Atlantic-type
schemes. We see this development in the United Kingdom where wage-related
sickness and unemployment benefits were abolished in the 1980s and in the
Netherlands (the proposals for the WAO and the discussion on the so-called
ministelseD. Another trend is to introduce (or to strengthen) the labour history
as an element that also determines the level of the benefit in the Continental
system, see e.g. the discussion on the Old Age Insurance (OAI) in the United
States and the reforms of the unemployment insurance in the Netherlands.
What can we conclude from our study for the situation in other countries? We
must of course take stock of the fact that all countries differ with respect to
soclo-demographic context, like age composition of the population. the
household composition, the labour force participation of men and women and
the primary income distribution. Nevertheless, the results are so clear that
generalizations are possible. Further, it is possible to confront the results with
theoretical expectations [see Barr (1992)1. The redistributive impact ofbeneflts
is the smallest if the benefit is related to earnings, it increases if it is flat-rated
and it is the largest if the flat-rate benefit is means-tested. For contributions
it is very simple: the redistributive power is the smallest if they are regressive
and the greatest if they are progressive.
We first compare the impact of flat-rate benefits (AOW, AWW. AKW. AAW and
KW and related schemes) with that of wage-related benefits with a maximum
benefit level (WAO, ZW, (N)WW and WWV). The most suited comparison can be

made between the AOW on the one hand and the ZW on the other hand: If we
correct for the size of the total benefits and thus look at the adjusted
redistributive impact, then the impact of the ZW amounts to 82 per cent of that
ofthe AOW for the cohort 1930 and 78 per cent for the youngest cohort. So, the
redistributive impact via the benefits differs only slightly between the AtlanUctype fiat-rate benefits and the Continental-type wage-related beneflts. This
implies that earnings-related benefits do not necessarily have a much smaller
redistributive impact than flat-rated ones. This of course depends on the level

4 For, these two schemes are most uniformly distributed over the income groups. Everyone
receives an AOW benefit (unless one dies before the age of 65) and sickness incidence is distributed
more equally by income than unemployment and disability incidence.
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of the maximum wage-related benefit. The larger the maximum benefit, the
larger the difference between both types. If the benefit has no limit. than the
income equalizing effect of the Continental-type scheme becomes very small,
ag. the effect of the ABP-IP benefits on the income inequality.
Secondly, the social assistance scheme (ABW) makes clear that meanstested schemes have a relatively large redistributive impact. The size ofthe ABW
benefits is comparable with those of the AAW, but the adjusted redistributive
impact ofthe former is about 50 per centgreater. Moreover, the redistributional
impact of the ABW is underestimated, because NEDYMAS contains no capital
income and wealth module.
Thirdly, we look at the impact of the role of premium ceilings. Both
general and employee insurances have wage-related contributions, wherebythe
ceiling for the employee insurances is considerably higher than that for the
general insurances (from 1967 on) . Between 1967 and 1981, the ceilings for the
employee insurances were about one thirds above those for the general
insurances; between 1982 and 19891t was less than 10 per cent. but from 1990
onwards the difference is over 60 per cent 'I'he existence of a ceiling results in
an increase of income inequality and the lower the ceiling, the larger the
increase is. Again comparing the AOW and ZW, we see that the adjusted redistributive impact of the ZW is about 77 percent ofthatofthe AOW for generation
1930 and about 57 per cent for generation 1960. So, the level of premium cei11ngs has a large effect on the redistributive impact. Because Atlantic-type
schemes generally have a lower ceiling than Continental-type schemes, we can
conclude that income inequality is enlarged more among the former type via the
contributions than for the latter type.
Fourthly, we see that the existence of a franchise in the contribution e. g. the National Insurance in the United Kingdom, where the franchise
amounted to £ 46 per week on January 1. 1991 importantly reduces the
increase in income inequality. The WAO has a premium franchise which
amounts to about 35 per cent of the ceiling from 1982 onwards and about 25
per cent in the period therefore. The premium ceiling for the (MWW, for
example, equals that of the WAO, but the adjusted redistributive impact of the
WAO premiums is only half that of the (N)WW premiums.
Fifthly. if no ceiling exists, the levying of contributions in combination
with a franchise, results in a decrease of income inequality, but the decrease
is small in comparison with the effect of flat-rate benefits. See the ABP scheme.
Sixthly. we see that the existence of a franchise in the beneflts in
combination with no upper bound for the benefit, can result in an enlargement
of income inequality, like the ABP-OP benefits show in the Netherlands.
-

The Dutch social security system shows that the redistributive impact of
Atlantic-type schemes does not necessarily largely differ from Continental-type
schemes. The income equalizing effectofthe flat-rate benefitin comparison with
a wage-related benefit (in combination with a maximum level of the benefit} can
be neutralized by a lower contribution ceiling. That is why we find for the
Netherlands only a relatively small difference in the redistributive impact
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between the general and employee insurances.

Looking at the social security system in other countries and limiting ourselves
to unemployment benefits and old age state pensions Isee Barr (1992: 777)1, we
can make the followingstatements. The redistributive impact of both will be the
largest for Australia. in which benefits are means-tested and the contribuUons
are progressive. The same holds with respect to the unemployment beneflt in
New Zealand. The flat-rate old age pensions, flnanced via progressive taxation.
as in Canada, Japan and New Zealand will be somewhat less redistributive. The
contributions in all countries hereafter are based on social insurances. which
means that the impact via the contribution side is proportional or even
regressive. The old age pensions in the Netherlands. Sweden and the United
Kingdom and the unemployment beneflts in the latter country are flat-rated;
these schemes are the next group with respect to the redistributive impact. This
impact is the smallest for the earnings-related pension schemes in Germany.
Japan. Sweden, Switzerland, the United States and the State Earnings Related
Pension In the United Kingdom and the earnings-related unemployment benefits
in Canada. Germany, the Netherlands (NWW). Sweden, Switzerland and the
United States.
This means that. with respect to these schemes the redistributive impact
in the Netherlands will be smaller than in Australia. New Zealand and the
United Kingdom. where - with the exception of the State Earnings Related
Pension. the Statutory Maternity Pay and redundancy payments - the social
security system is based on Atlantic-type schemes in combination with a
franchise in the contributions. A comparable redistributive impact as for the
Netherlands can be found in Canada, Japan and Sweden, whereas the impact
will be smaller in Germany. Switzerland and the United States.
The beneflts and contributions structure of the Dutch social security system
results in an only limited redistribution of income, when emphasis is on lifetime
earnings. The schemes under consideration lead to a reduction in the Theil
coefficient that varies from 22.1 per cent for cohort 1950 to 26.7 per cent for
cohort 1940 (see table 6.2.4).'I'his reducUon ts even smaller than the reducuon
in lifetime wage income inequality between the cohorts 1930 and 1960. The
latter amounts to 28 per cent. Of course, the extension of the social security
system has diminished income differences, but its effect is smaller than the role
that other factors have been playings. This is also illustrated by table 6.2.5. The
ratio between decile 10 and decile 1 for cohort 1930 amounts before social
security (so, gross wages) to 8.8 and after social security to 5.1. For the
youngest cohort. these figures are 7.5 and 4.5, respectively.
However. this does not imply that some groups cannot have a large

5 The effect of the social security system is problably somewhat greater if we take account of
the ABW. But the effect will not be very large in view of the size of this scheme (less than 10 per
cent of all social security benefits).
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beneflt - in relaUon to their contribution - from the system. But we also find that
the differences decrease in the course of Ume. Decile 1 in cohort 1930 receives
about four times more per contributed guilder to the social insurances (and
discounted by 2 per cent) than decile 10. For cohort 1960. this ratio is decreased to about two.
lhe Dutch system is in particular beneficial to the poor. to older cohorts.
to women (via the AOW, AWW, ABP, ABW and family allowances). to married
and separated persons (via the same schemes, with the excepUon of the ABW
which is beneflcial to separated and single women), to so-called nonworkers
and. to a less extent. employees (again via AOW, AWW. ABW and ABP). to
households with a large number of children (via AOW, AWW and family
allowances) and to lower educated persons (via AOW, AWW, WAO, AWW and
(N)WW). The (relative) losers are the rich. younger generations. men. single
persons. self-employed persons. households with no children and college
graduates.

Looking at the individual schemes, the most redistributive ones with respect
to the horizontal redistribution are:
(1) The AOW redistributes income from single males. separated persons, civil
servants, self-employed persons, households with few children and from the
higher educational levels to married and single females, married men, nonworkens, households with many children and the educational groups (1) up to
and including (5);
(2) The AAW redistributes income from separated persons, self-employed persons, households with many children and higher educational groups to single
men, married females, male nonworkers and male employees. households with
few children and the lower educational groups;
(3) The AWW redistributes income from males. households with few children
and higher educated levels to females, households with many children and the
educatlonal groups (1) up to and including (5);
(4) TheABP redistributes income from males. self-employed females and college
graduates to females (especially married ones), civil servants, female nonworkers
and employees and the educational groups (2) and (4);
(5) The family allowances redistribute income from males and households with
few children to females (especially married ones) and households with many
children;
(6) The (N)WW redistributes income from females and higher educated levels to
males and the educational groups (1) and (3):
(7) The WAO redistributes income from higher educated levels to the educational
groups (1) up to and including (5) and finally
(8) The ABW results in a relatively high benefit for single and separated women
and nonworkers, whereas single men and male employees and civil servants
receive considerably less than the average.

We also see that the differences between generations are small or the
development in the difference is rather limited for those schemes where we can
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expect this, e.g. the AOW, whereas these differences are large for schemes for
which important changes took place. like the KW and related schemes.

The confrontation of the results with the household as the income unit on the
one hand and with the individual as the income unit on the other hand, shows
that income inequality in the latter case is about three times larger in terms of
the 'Illeil coefilcient. whereas the redistributive impact of the social security
system is about one and a half times larger. However. with respect to the
beneflt-tax ratio we flnd that the differences are rather small. If we take the
individual as the point of departure then lifetime income inequality is larger
than the inequalitywithin a limited period. like ayear, whereas if the household
is the income unit the reverse holds: lifetime income is less unequally distributed than the income within a year.
The choice of the discount rate (2 or 3 per cent) hardly affects the lifetime wage
income inequality. But the redistributive impact of the social security system
is diminished somewhat. A higher discount rate also results in a lower benefittax ratio of the system. This is mainly caused by the effect ofa higher discount
rate on the old age pensions. Because we only concern ourselves with cohorts
who have not yet reached the age of 65, the benefits are valued lower, the higher
the discount rate is. Against the lower benefit-tax raUo of schemes whereof the
benefits are received at older ages, we have a higher ratio for those schemes
of which the benefits are received relatively early in life.
7.3. Summary.

'Ithe purpose of this book is to study the redistributive impact of social security
schemes on the income distribution for different birth generations in the Netherlands. Research into the field of the lifetime redistributive impact of social
security schemes is extremely scarce. In their survey article on the effect of
income transfer programmes on - among other things - the income distribuUon.
Danziger, et al. (1981: 1014) state '... no studies measure the redistributive
effect of all transfers using a lifetime or even a mulUyear accounting period...'.
Up to the moment this situation still exists. This does not mean that studies
on the lifetime redistributive impact of social security schemes are not available
at all. But, all these studies are limited to only one aspect of social security, viz.
pensions provisions. Most particularly, the redistributive impact of the Old Age
Insurance (OAI) in the United States has been the subject ofdiscussion. Old age
pensions schemes have also been the subject of discussion in West Germany
and Canada. The most important point in view of our study is the way in which
the problem was tackled in these two countries, viz. rather extended microsimulaUon models, whereas the studies in tile United States are heavily restricted by the assumptions needed. So, these studies in the United States
generally do not have a longitudinal character. In contrast, the microsimulation
approach opens the possibility for longitudinal studies. Microsimulation models
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have been used before to study problems of pensions, see e.g. Schulz (1982).
but lifetime redistribution was not one of the subjects studied. Research into
the redistributional aspects of the complete social security system are not
available. The only approximation of a lifetime social security incidence known
to me is from Davies, St. Hilaire and Whatley (1984) and Harding (1992). Davies,
et aL use a very limited and restrictive microsimulation model of life cycle saving
andbequestbehaviourofCanadian households [see Davies (1982)1. Theydonot
distinguish between various social security schemes (like old age pensions,
unemployment schemes, disabilityschemes) but use an average net benefit So,
it is not known to which extent different schemes contribute to the lifetime
incidence. Harding distinguishes various types of social security schemes, but
she uses a synthetic cohort.
Related to the above is also the research into the demand for social
security beneflts, which has been intensively analysed in the 1970s. especially
in the United States. The analyses were by means of microsimulation models.
Its main purpose. however, was not primarily the analysis of distributional
effects, but the analysts of the extent to which the social welfare programmes
met their goals, how efficient they were, which side effects the programmes had,

and so on. See Haveman (1987) for an overview.

'Ilhe most important problem in analysing the impact of social security on lifetime income is the almost complete absence ofdata that could permit a longitudinal approach. That is why we opted for the so-called hypothetical method.
This implies that we have to construct our own database. Looking at the conditions for receiving a social security benefit, we see that a lot of characteristics
at the micro level have to be known, e.g. age, marital status. sex, household size
and composition, income, (former) economic activity, labour supply, income of
other household members, and so on. In constructing our database, we therefore have to obtain a picture of the demographic and economic structure ofthe
population. Averysuitable method for this purpose - and probably the onlyone-

is microsimulation. With the aid of microsimulation very complex systems with
mutual dependencies can be described. We need to operate at the micro level,
because most of the processes we want to study - like claims for a private
pension, family allowances, a beneflt from the General Assistance Act and so
on - are at work at that level, and the process context cannot be formulated
adequately at the macro level. This is especially true for the redistributive
aspects. Classical methods are inappropriate for that purpose. Theoretically,

a microsimulation model can be formulated as a Markov process. In practice,
however, the size of'... such a process for even a simple model ovenvhelms all
existing resources for its solution...' ISadowsky (1977: 3)1.
The method has been intensively applied in the research into the distributional effects of changes in the social security system. The notion of microsimulation is very simple. Starting from a representative sample. the characteristics of the sample population are adjusted each period. In this way a Active
panel is created. As a consequence. individual socio-economic life histories can
also be simulated and the method provides us with the '... capability of
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examining the entire distribution of effects. notjust an aggregate or a mean.:
IHaveman and Hollenbeck (1980: xx11)1. which is a requirement forourpurpose.
'I'he simulated individual impacts can be aggregated, tile total costs ofschemes
can be derived, the number of households that are affected by an arrangement.
the impact on the income distribution and - in the case of the presence of
sufficient behavioural responses in the model - the effects of policy (changes)
on labour supply, employment, savings and so on can be evaluated [Haveman
(1987: 216)1.

Theanalysts hasbeen carried out for the Netherlands. Its social security system
actually contains two important sub-systems: a need-based minimum system
and a wage-related system. In most other countries emphasis generally is on
one of both systems. 'Iherefore, studying the situation in the Netherlands
implies the possibility of comparing both systems. The Dutch social security
system was built up especially in the years after the Second World War. Its
development can be called ambiguous. No choice has been made between the
two types of social security systems which are generally distinguished. the
Atlantic need-based minimum approach and the Continental wage-related
approach. Thereby, one can disunguish two types of social insurances in the
Netherlands, namely generalinsurances and employee insurances respectively.
Both types of insurances are based on the pay-as-you-go system. The general
insurances are Atlantic oriented: flat-rate benefits, covering all residents,
premiums have to be paid by all residents, the premiums are proportional to
income and have to be paid up to a fixed maximum income. 'rhe solidarity
principle is the starting-point, not the insurance principle. The employee
insurances only apply to employees in the private sector. The insurance or
equivalence principle is the point of departure. They are compulsoryinsurances
for these employees. The employee insurances are genuine insurances: on the
one hand. premiums are a flxed proportion of the income (which can be seen
as the insured risk), whereas on the other hand. benefits are related to the
(former) income6. Both are limited by a fixed maximum income. Further, the
Netherlands has some social provisions, that are malnly intended to support
those who cannot provide forthemselves. A numberofstate arrangements exist
for civil servants and employees in public firms. They are comparable to the
employee insurances. Besides their duratlon. these arrangements differ in
particular in the way the premiums are paid: they are paid by the state in its
capacity as employer and the employees do not pay anything. At last. a large
number of pension provisions are available for both civil servants and private
employees.

At the moment about one third ofthe Dutch net national income is redistributed
in the form of social security benefits. If we also take account of fund raising.

6 This does not hold for the ZFW and AWBZ. These acts regulate the provision of medical and
surgical treatment or its compensation (see section 5.14 and 5.15).
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the percentage even exceeds 40 per cent of the national income. The main
element is social insurances. These constitute abouttwo thirds oftotal benefits.
Both social provisions and supplementary pensions account for about 15 per
cent. whereas direct payments by the employer constitute no more than a few
per cent of the total social security benefits.

Further, problems referring to the deflnitlon of income. the income unit and
income standardization are dealt with. Next. the microsimulation model used
has been described. Our model - called NEDYMAS - is a dynamic cross-sectional
model. Demographic processes are explicitly simulated. which implies that the
size of the microdata base changes during the simulation period. The sample
passes through time year by year. For each person in the micro database we
investigated which personal characteristics changed, and to what extent. each

year. In section 2.1 we stated that the heart of microsimulation modelling is
formed by its state representation of the components of the system of interest.
'rhis is executed by drawing up a list of attributes for each individual in the
sample.

The next step, after the adaptation of a micro-representation. is the specification
of an initial population. We prefer to use a real sample of individuals and
households along with theirattributes. However. such a sample is not available.
A first useable sample can be derived from the 1947 Census data. As a consequence, the flrst birth generation which can be followed over time is the
generation born in 1930. Once the initial population has been determined, our
analysts can be carried out by updating the characteristics of the individuals
(and thus the households) during the period under investigation. Here, the
Monte Carlo sampling procedure is applied. NEDYMAS has been organized
modularly. So, we do not have a massive programme, but rather a set of
subprogrammes. which can be used - partly or completely - at will. For example,
the demographic modules can be used to generate the household structure. The
modules which are used in the current version of NEDYMAS and the sequence
of treatment are given in table 2.2. This means that - like all microsimulation
models - NEDYMAS is a recursive model. First, all demographic transitions are
made in the model. Next education is considered, and thereafter changes in
economic activity, with the resulting labour income. Lastly, the income transfers
and taxes are modelled. As a consequence. changes in for example current year
labour income do not affect the education process or the demographic block.
There is one (partial) exception: labour income in the current year partly affects
the possible change in economic activity.

Another problem in programming the modelis the simultaneity ofthe processes.
Generally. the periodicity of the data is one year, whereas the periodicity of the
processes in the real world is much less. The processes can take place at every
time within the year, also within one block. e.g. the demographic module.
Therefore. more processes can take place simultaneously within one year. This
simultaneity influences the calculation of the transition probabilities, when
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opting for a sequential ordering of events. In NEDYMAS the problem is solved
by using the appropriate occurrence-exposure rates. so that the sequence in
which the processes are simulated has been taken into account. In this way,
a random determination of the sequence in which the processes and the individuals to be simulated are executed - as proposed by Hellwig (1988c: 11-12) is not necessary.

Carrying out an analysts with the aid of NEDYMAS asks for some simple control
modules. The specificauon of a simulation requires the wriUng of a number of
these control modules (to determine the simulation process and the desired
output), compiling them (translation ofthe programme into machine code) and
linking them with the other modules needed. Unlike macroeconomic models.
no comfortable computer software for microsimulaUon exist. The existing models
are implemented in an ad hoc manner. This is understandable. since microsimulauon programming requires more efforts than the management of the
structure of time series data. We also opted for an ad hoc approach.
In chapter 6 we look at the redistributive impact of the social security system
on lifetime income in the Netherlands. The redistributional effects of the social
security system are shown by looking at: (1) the average lifeume wage and the
average benefits from and contributions to the various social security schemes;
(2) the effect of the various contributions and benefits on the Theil coefficient;
(3) the contribution of the various social security benefits and premiums
towards income per decile and (4) the beneflt-tax ratio per decile. These four
elements are given for the cohorts born in the years 1930-1935 (cohort 1930),
1936-1945 (cohort 1940). 1946-1955 (cohort 1950), 1956-1965 (cohort 1960).
and for all persons living during the year 1970 (year 1970).
The income components have been standardized using the equivalence
factors in table 1.4. Next, the resulting amounts have been transformed in
1990-guilders and discounted to 1990, using a discount rate of 2 per cent.
Moreover, persons who were involved in migration are not included in our
calculations. 7'he calculations are based on ten runs with a different set of
random numbers, all starting with a micro database of 10,000 persons in the
year 1947.
'Ihe simulation results in a lifetime employers' gross wage of Dll. 3, 148,500 for
the cohort 1930. Dfl. 3.466.700 (cohort 1940). Dfl. 3.721,700 (cohort 1950), Dfl.
3.719,300 (cohort 1960) and Dfl. 3,146,500 for persons living during the year
1970. This implies growth figures which hardly differ from the growth flgures
for employees' gross wages: 10.1 per cent for the cohort 1940 in comparison
with the cohort 1930, 7.4 per cent (cohort 1950 versus 1940) and -.1 per cent
(cohort 1960 versus 1950). The total net beneflt from the social security system
amounts to Dfl. 430.300 for the cohort 1930 (being 13.7 per cent of employers'
gross wages), Dfl. 418,400 for 1940 (12.1 per cent), Dfl. 328,000 for 1950 (8.8
per cent) and Dfl. 297,700 for 1960 (8.0 per cent). The gain from the social
security system is thus declining rapidly. especially in terms of the percentage
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ofemployers' gross wages. The decrease can be related almost completely to the
AOW. The oldest generation gains Dfl. 200.000 from the AOW, but the gain for
the youngest cohort is only Dfl. 18.000. Family allowances lead to a large net
gain for all cohorts, but the gain is the largest for the youngest cohort. For that
cohort it amounts to Dfl. 120,000. whereas the oldest cohort gains Dfl. 85.500.
Here, we see the effect of the public funding of family allowances premiums in
1988.

The net gain from the disability schemes are initially also considerable.
net
benefit from the AAW and WAO together are Dfl. 82.000 for the cohort
The
1930, but decline to Dfl. 52,000 for the cohort 1960. The gain from the AAW
is posiuve for all cohorts, but the cohorts 1950 and 1960 lose on the WAO; their
premium contributions are greater than the received benefits.
The net gain from the (N)WW is a positive one for all cohorts and rather
constant (about Dfl. 25,000) with the exception of the oldest cohort. The
sickness beneflts (ZW) give a negauve result for all cohorts. Each cohort pays
more premiums than are received in the form of benefits. This is caused by the
large administration costs and the abolitionin 1981 ofcontributions from public
funds. The net effect from the AWW is very limited. It moves between a net loss
of Dfl. 7.400 for the youngest cohort and a net gain of Dfl. 6,200 for the oldest
cohort, but the trend is comparable with that for the AOW: the net gain declines,
the younger the cohort is.
The pension scheme for civil servants however shows the reverse: the net
gain is larger the younger the cohort is. The net gain for cohort 1930 amounts
to Dfl. 54,000. whereas it amounts to Dfl. 103.000 for cohort 1960. The reason
for this increase is due to the reduction in the ABP premiums. for political
reasons. in the 1980s.
The Thell coefficient for the employers' gross wages is.161 for cohort 1930.. 133
for 1940..125 for 1950 and .116 for 1960. whereas the Theil coefficient for all
persons living during the year 1970 amounts to. 192. Hence income inequality
within a cohort is considerably lower than for the whole population. Income
inequality within cohorts decreases very fast.
The social security system reduces income inequality in terms of the Thell
coefficient by about 26 per cent for the two oldest cohorts and somewhat less
for the other two cohorts. This reduction is due in particular to the AOW. ABW
and the AAW. 1he ZW and (N}WW have hardly any effect, whereas the ABP
enlarges income inequality somewhat. Ifwe look at the adjusted redistributive
impact, in which the redistribution is corrected for the amounts involved, and
as a consequence can be considered to show the potential redistributive impact,
it appears that the ABW has the largest impact (varying between -2.7 and -3.7
per cent). Next, the family allowances (both the AKW and the employees
schemes) and the AAW have the largest income equalizing effect. being on
average about -1.6 and -2.1 per cent, respectively. The third group is formed
by the WAO. AOW and AWW. The ZW/DSO has a somewhat smaller impact (-.4
per cent). Next . the (N)WW scheme follows with an impact of -.3 per cent on
average. Then we have the ABP scheme which has a small income inequality
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enlarging effect. At last we have the ZFW and AWBZ contributions, ofwhich the
former has a large income inequallty increasing impact.
For the total of all social security schemes involved here (AOW, AWW, AKW,
AAW. WAO, ZW, (MWW and KW and related schemes}. the benent-tax ratio
decreases. For cohort 1930, the benefit-tax ratio amounts to 1.91. for 1940
1.67, for 1950 1.38 and for 1960 1.27. This means that the cohort 1930 gets
Dfl. 1.91 for each Dutch gullder invested in the social security system. so that
the net gain amounts 91 per cent whereas this is only 27 per cent forthecohort
1960. The largest reduction takes place between the cohorts 1940 and 1950
with a decrease of 17 percent. The cohorts 1940 and 1960 are confronted with
a decrease of 13 and 8 per cent, respectively, compared to their preceding
cohorL The lower beneflt-tax ratio for cohort 1940 compared to cohort 1930 is
completely due to the general insurances. This beneflt-tax ratio declines by 19
per cent, whereas that for the employee insurances is almost constant. For the
cohort with the largest decrease in the total beneflt-tax ratio (cohort 1950), the
decrease via the general insurances is about twice that of the employee
insurances: 20 and 11 per cent. respectively. The drop in the ratio for the
youngest cohort is the result ofa decline of9 per cent for the general insurances
and a decline of 8 per cent for the employee insurances.
Comparing the results for cohort 1960 with those of cohort 1930 tells us
that the benefit-tax ratio for all insurances decreased by 34 per cent. For the
general insurances the decline amounts to 41 per cent and for the employee
insurances 18 per cent. As a result of this, the benefit-tax raUos of both types
of insurances do not show any more serious differences.
Most striking when comparing the benefit-tax ratio by deciles is the low
ratio for the disability schemes (AAW and WAO) and to a less extent the AWW
for declle 10. For example. in cohort 1960 this decile receives only 87 per cent
of the contributions paid to the AAW, whereas the cohort as a whole receives
more than double of what has been paid in contributions. For the WAO this
decile receives 38 per cent. while the cohort's average amounts to 83 per cent.
On the contrary. the lowest decile receives relatively quite a lot from these
schemes. This can be illustrated by comparing the benefit-tax ratio for the flrst
decile with the ratio for the tenth decile. This proportion is the highest for the
disability schemes. Decile 1 in cohort 1930 has a beneflt-tax ratio that is more
than ten times the ratio of that for decile 10. This proportion decreases in the
course of time. but is still about 7 for both schemes. This proportion for the
AWW amounts to almost 6 for cohort 1930 and declines to almost 4. The
proportion for the AKW also decreases; from almost 4 for cohort 1930 to 2 for
the youngest one. The proportion for the AOW declines slightly and remains
above 2.15. The ABP shows the reverse picture. Its proportion increases from
2.1 63 3.7. The other schemes (KW and related schemes, ZW and (N)WW) are
rather constant; theirproportion moves between 1.31 and 1.90. Forall schemes
together we flnd that the benefit-tax ratio for the first decile is 3.68 times the
ratio for the tenth decile in cohort 1930. This proportion decreases to 3.52 for
cohort 1940 and further to 2.89 for the two youngest cohorts.
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With respect to the employers' gross wages we flnd that wornen's wages are
lower than the men's ones. 'I'his is of course related to the lower labour force
participationof female-headed one-parent families and one-person households
compared to male-headed ones. Contrary to this, the net benefits from social
security schemes are higher for women than for men. As a result, the income
after the social security transfers differs considerably less between men and
women. The difference now varies between 7 (cohort 1930) and 2 (cohort 1950)
percent So. social security results in a redistribution from men to women. The
younger the cohort. the smaller this redistribuUon becomes. The employee
insurances together have about the same effect for women as for men (only the
cohort 1960 shows a somewhat larger effect for males), whereas the general
insurances have a smaller effect for men than for women. When we look at the
individual schemes, we flnd that the AOW, AWW, (MWW and ABW have a larger
redistributive impact on females in equalizing incomes, whereas the AAW and
WAO affect men's income inequality to a largerdegree. The ABPenlarges income
differences and its effect is greater for women than for men. The social security
system results in a redistribution from males to females. The AOW, AWW. ABP,
and - to a declining extent - the family allowances redistribute income from men
to women, whereas for the (N)WW the opposite holds.

Looking at the marital status we find that the net benefits from social security
schemes are the highest for married women. The married women in the oldest
cohort receive Dfl. 590,000 more from social security schemes than they pay
for. The net benefit for the youngest cohort amounts to Dfi. 440.000. The
following group who gains most from the social security system are separated
women. The difference between both groups is decreasing. Large gains are also
present for separated men in the cohort 1930 (Dfl. 427.000). Single men receive
the smallest amount. to wit of average of Dfl. 142.500.
The social security system has the greatest redistributive effect on
married and separated women, whereas single men are least affected. The
combined employee insurances have about the same effect for women as for
men: they are more equalizing for separated and married persons than for single
ones. The general insurances show the largest effect for married and separated
women and the lowest effect for single men. With respect to the individual
schemes, we find that the AOW, AWW and (N)WW have a larger redistributive
impact on married women in equalizing incomes, the AOW, WAO. ABP and ABW
on separated women. whereas the AAW, WAO and (N)WW affect separated men's
income inequality to a larger degree (in reducing inequality). The (MWW and
ABP also reduce income inequality under single men by more than the average.
Tile same goes for the (N)WW with respect to married men. A relatively low
equalizing effect is present for the AOW and ABW with respect to single men.
the AWW with respect to married men and separated persons, the AAW and
WAO with respect to single women. the (N)WW with respect to separated women.
the ABP with respect toseparated men and married women and the ABW (which
is benificial in particular to single and separated women).
The social security system is beneficial to married and separated persons.
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The most important redistributions occur in the AOW (separated persons to
married men and single women), AKW and KW and related schemes (to married
women by all others). AAW (separated persons to single men and married
women). ABP (married women for which all other groups contribute) and the
ABW (which is beneficial in particular to single and separated women).

With respect to employment status we find the highest net benefits from the
social security schemes for the so-called nonworkers in the oldest cohort. but
in the youngest cohort, female civil servants and employees proflt most from the
system. However, we must realize that only ABP pensions are considered,
whereas all other private pension schemes are not Included. This means that
civil servants' net gain is not completely comparable with the other groups. If
we adjust the net benellts for this, nonworkers have the highest return from the
social security system. With the exception oftheyoungestcohort the (adjusted)
net gain for employees is only slightly below those of the nonworkers. Selfemployed men get the lowest return from the system. Self-employed women also
have a low proflt on average. Employees are always better offthan civil servants
if we adjust for the ABP scheme. Further we flnd that women have a higher net
benefit in all four groups in each cohort.
The redistributive impact of the social security system is the largest for
self-employed women (29 per cent). whereas the smallest effect holds for selfemployed men (9 per cent). The employee insurances together have about the
same effect for the various female groups. The effect is the largest for male
employees (10 per cent), whereas the other male groups are affected somewhat
less than females are. The general insurances show the largest effect for female
nonworkers and employees and the lowest effect for self-employed men.
With respect to the several groups, the following holds. Male employees'
lifetime income inequality is especially diminished bythe WAO. ZWand KWand
related schemes, whereas the redistribution by the AOW, ABW, ABP and (N)WW
is below the general average. The AOW even enlarges income inequality among
this group. The redistributive impact of social security on male civil servants
ts especially the result of tile ABP and to a much less extent (N)Ww and ZW,
whereas AOW, AWW, AKW, ABW and KW and related schemes have a lower
impact on this group than for other groups. Here. the AOW and AWW both
enlarge income inequality. Self-employed men are most affected by the AOW.
whereas the efTectofthe employee insurances on the income inequality is below
the average impact. The income inequality among male nonworkers is
diminished more than average by the AOW, AKW, ABW and KW and related
schemes, whereas the AWW, AAW and ZW brings about the reverse.
The picture for females is somewhat different. Here. employees' income
inequality is especially limited by the AAW, AWW, WAO, ZWand KWand related
schemes. However, the effect of the ABP and AKW on this inequality is lower
than their average impact. The AWW, AKW. (N}WW and ZW reduce above
average the female civil servants' income inequality. which is partly
counterbalanced by the AOW and AAW. Self-employed women undergo the
largest effect by the AOW, AKW, ABPand (N)WW. whereas only the effect ofthen
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ZW is somewhat below its average impact The AOW, ABW and AWW reduce
income inequality among female nonworkers more than among other groups,
whereas for the ABP, AKW and ZW the opposite holds.
The social security systems is especiallybeneficial to female nonworkers, female
employees and male nonworkers. Men and women together show that the
nonworkers proflt most from the system. The next highest return is obtained
by employees. Both civil servants and self-employed persons get less than the
average. The AOW shows the most important redistributions (nonworkers gain,
whereas it is the civil servants and self-employed who in particular pay), the
AAW (a redistribuuon from self-employed persons to male employees and
nonworkers), the ABP (from all men, with exclusion of civil servants, and selfemployed women to civil servants and female employees and nonworkers) and
the ABW (from male employees and civil servants to female nonworkers).
Net beneflts generally increase as the number ofchildren increases. The social
security system and taxes redistribute income such that the net lifetime income
hardlydiffers between persons with at least one child. However, childless people
are worse off. Their net lifetime income (adjusted for household composition via
standardization) is signiflcantly below that of those with children.
The redistributive impact of the social security system is larger. the higher
the number of children. This is caused in particular by the AOW, AWW. AKW
and in a limited way by the KW and related schemes, whereas the AAW shows
the reverse picture. Analogous conclusions hold with respect to the benefit-tax
ratio. This ratio increases, the higher the numberofchildren is. Again. the AOW.
AWW. AKW and KW and related schemes are responsible for this, whereas the
AAW is more advantegeous for persons with few children.

The next distinction is between level of education. The net beneflts from the
social security schemes are - as expected - the smallest for those with the
highest level, group (7). However, the lowest level, group (1), does not receive
the highest net benefits. These generally are for the groups (2) and (3). The
difference in net benefits between the group with the highest and that with the
lowest net beneflts varies between Dfl. 153,000 (cohort 1960) and Dfl. 319,000
(cohort 1930).
The social security system has the largest redistributive effect on mbo.
hbo and mauo - the groups (5), (6) and (2) - (19 per cent) whereas the smallest
effect holds for university - group (7) - (12 per cent) and to - group (1) - In the
two youngest cohorts (8 per cent). The combined employee insurances are
particularly beneflcial to mavo, uwo and mbo. whereas the general insurances
show the largest effect for mauo and mba
Wlth respect to the several groups, we see that lifetime income inequality
of persons with at most to is affected relatively most by the AKW. The AAW and
the KW and related schemes show the reversed picture. Lifetime income
inequality of people with mauo is diminished in particular by the AOW and ZW.
The redistributive impact of social security on group (3) - tbo - is the result of
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the disability schemes. whereas the (N}WW has a lower impact on this group
than for other groups. Vwopeople are most affected by the ZW. (N)WW andABP.
whereas the income inequality among group (5) - mbo- is diminished more than
average by the AOW, AWW and ZW. The income inequality within group (6) hbo - is diminished by more than the average via the AOW. The situation is
reversed in the ABP and KW and related schemes. The AOW. AWW. AAW. KW
and related schemes, WAO and ZW reduce the income inequality among persons
with a university degree.
The social security system is particularly beneflcial to group (1). The
groups (7) and (6) both receive less than the average. The most important
redistributions are involved by the AOW, the AWW, the WAO (in all three cases
hbo and university contribute to all other groups), the AAW (higher educated
persons to lower educated ones), the (N)WW (group (7) and (6) to (1) and (3)) and
the ABP (university to mauo and uwo).
At last. we looked at the efTect of the income unit and the discount rate. In the
foregoing, the income unit has been formed by the household (see section 1.4)
and we assumed that household members share the complete household
income. For that reason, all income components have been standardized (see
section 1.5) and this standardized income has been given to each household
member. An alternative would be to consider the individual as the income unit.
In that case standardization has not to be applied and household members do
not profit from the income of any other household member. The income
components are only given to the person who receives that income. The main
results for the simulation in which the individual has been considered as the
income unit are shown in table 6.4.1.
The gross wages are considerably less. if the individual is the income unit.
We see that women's gross wages decrease more than males' ones. The
difference between both income concepts increases. Lifetime income is now
distributed much more unequally. l'he Theil coefficient of gross wages for the
situation in which the individual is the income unit, is about three times that
for the situation in which the household is the income unit. This proportion has
not signiflcantly diminished in the course of time. The reduction in equality by
the existence of the social security system is about 30 per cent larger. This
results in a Theil coefficient which amounts to .319 for the cohort 1930,
declining to .224 for the youngest generation. The income inequality is larger
among women than among men and the same holds for the reduction in the
income inequality as a consequence of the social security system.

In our analyses hitherto we used a discount rate of 2 per cent. We also looked
at the effect of the choice of the discount factor via comparing the
aforementioned results with those which are obtained from a discount rate of
3 per cent. This comparison can be found in table 6.4.2. The use of a higher
discount rate implies that future receipts and payments are valued lower,
whereas the reverse holds for receipts and payments in the pasL As a result,
income after social security is larger for the three oldest cohorts when a
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discount rate of 3 per cent is used, whereas for the youngest cohort we see that
a discount rate of 2 per cent leads to a larger income.
Lifetime gross wages have a somewhat lower Theil coefficient when a
discount rate of 3 per cent is used, and the difference is larger. the younger the
cohorL The reduction by the social security system is somewhat smaller when
the discount rate amounts to 3 per cent. However, the differences between the
Theil coefficients as a consequence of different discount rates are minor.
The benefit-tax rauos decrease, the later the benellts are received. which
is in accordance with our expectations.
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Samenvatting

Het doel van deze dissertatie is na te gaan in welke mate in Nederland het stelsel
van sociale zekerheid de verdeling van het levensduurinkomen voor verschillende generaties bernvloedt. Onderzoek op dit terrein is zeerschaars, niet alleen
in Nederland, doch ook elders. In hun survey artikel over het effect van programma's van inkomensoverdrachten op onder andere de inkomensverdeling.
stellen Danziger, et al. (1981: 1014) :.-no studies measure the redistributive
effect of all transfers using a lifetime or even a multiyear accounting period...'.
Deze constatering gaat nog steeds op. Dit betekent niet dat er helemaal geen
onderzoeken op het onderhavige terrein zouden zijn. Echter alle onderzoeken
op dit terrein zijn in zekere zin beperkt. Beperkt in die zin dat ze zich slechts
richten op een deelaspect van sociale zekerheid, zoals ouderdomspensioenen
of slechts ten geboorte-generatle en dan onder vrij stringente assumpties. Vooral
de Otd Age Insurance (OAI) in de Verenigde Staten is onderwerp van onderzoek
geweest. In mindere mate geldt dit ookvoor hervormingen in de ouderdomsvoorzieningen in Canada en het voormalige West-Duitsland. De studies voor laatstgenoemde landen zijn voor ons aantrekkelijk uit hoofde van de toegepaste
methodiek. Hier werd gebruik gemaakt van vrij omvangrijke microsimulatiemodellen, terwijl de Amerikaanse onderzoeken in de interpretatie van hun
resultaten beperkt worden als gevolg van de veelheid aan restricties die
ingebouwd dienden te worden. Zo is er bijvoorbeeld geen sprake van longitudinale analyses, hetgeen via microsimulatte wel mogelijk is.
Microsimulatiemodellen zijn al eerder voor het hier beoogde type van
onderzoek gebruikt, zie bijvoorbeeld Schulz (1982), doch het ging hierbij niet
om de impact op de verdeling van het levensduurinkomen. Onderzoek naar de
herverdelende werkingvan meerdan alleen hetouderdomspensioen is niet aanwezig. De enige benaderingen van de invloed van het systeem van sociale zekerheid op de verdeling van het levensduurinkomen zijn van Davies, St. Hilaire en
Whalley (1984) en Harding (1992). Davies, et al. gebruiken een zeer beperkt en
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restrictief microsimulatiemodel van levenscyclus besparingen en vermogensoverdrachten. toegepast op Canadese Huishoudens Izie Davies (1982)1. Ze
maken geen onderscheid tussen de diverse sociale zekerheidsregelingen (zoals
ouderdomspensioen, invaliditeitsuitkering. werkloosheidsuitkering of bilstandsuitkering) doch gebruiken een gemiddelde netto uitkering, die varieert naar
leeftijd en geslacht. Zodoende is niet bekend welke regeling in welke mate
herverdelend werkt. Ten aanzien van Harding geldt dat zij de impact van de
sociale zekerheid bekijkt voor een fictieve cohort van 2000 mannen en 2000
vrouwen, "geboren" in 1986 in Australie. die allen 95 Jaar oud worden in een
wereld die vanaf hun geboorte niet meer verandert. ZIJ gaat dus uit van een
steady-state toestand. In tegenstelling tot Davies, et al. hanteert zij meerdere
sociale zekerheidsregelingen.
Nauw verwant met het bovenstaande is het onderzoek naar het gebruik
van sociale zekerheidsregelingen. Vooral in de Verenigde Staten is in de
zeventlger jaren enorm veel onderzoek gedaan naar de mogelijke effecten van
wetswijzigingen in de sfeer van sociale zekerheid. Deze analyses werden voornamelijk uitgevoerd met behulp van microsimulatie. HierbiJ stonden niet zozeer
de verdelingseffecten voorop. doch vragen met betrekking tot de effectiviteit,
efflcientie. neveneffecten. etcetera. Zie Haveman (1987) voor een overzicht.
Het grootste probleem bij de analyse van de invloed van sociale zekerheidsregelingen op de verdeling van het levensduurinkomen is gelegen in de afwezigheid van een database die een longitudinale analyse mogelijk maakt. Daarom
hebben we gekozen voor een zg. hypothetische benadering. Dit impliceert dat
weonze eigen database dienen te construeren. Wanneer we kijken naarde voorwaarden waaronder men een sociale zekerheidsuitkering kan ontvangen, dan
zien we dat tal van individuele kenmerken bekend dienen te zijn. zoals leeftijd.
burgerliJke staat, geslacht, omvang en samenstelling van het huishouden,
inkomen, positie op de arbeidsmarkt, inkomen van andere leden van het hutshouden. enzovoort. Dit betekent dat onze te construeren database een beeld
dient te geven van de ontwikkelingen in de demografische en sociaal-economische structuur van de bevolking. Een methode die daartoe geschikt is - en
wellichtook als enige - is microsimulatle. Met behulp van microsimulatle is het
mogelijk zeer complexe systemen. inclusief wederzijdse afhankelljkheden. te
beschrijven. Het achterliggende idee is zeer eenvoudig. Uitgaande van een
representatieve steekproef, worden de kenmerken van de steekproefbevolking
elke perlode aangepast. Op deze wljze wordt een fictief panel gecreeerd met als
gevolg dat men individuele levensgeschiedenissen als het ware nabootst. Dat
is net wat we beogen.
De eerste stap in de constructie van het microsimulatiemodel vormt de specificatte van een beginbevolking. Deze is geconstrueerd aan de hand van de gegevens uit de Volkstelling 1947 (zie paragraaf 3.12 en 4.6). Dit betekent dat de
eerste generaUe die we min of meer volledig in de tijd kunnen volgen. de
geboorte-generatie 1930 is. Vervolgens wordt deze beginbevolking als het ware
in de tijd gevolgd door elke periode na te gaan of en in welke mate kenmerken
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van individuen - en daarmee van huishoudens - veranderen. De persoonskenmerken die in dit proces aan de orde komen zijn weergegeven in tabel 2.1. De
steekproefbevolking neemt in de loop van de tijd toe als gevolg van geboorten
en immigratie van individuen. terwijl ze inkrimpt als gevolg van sterfte en
emigraUe. De aanpassing van de persoonskenmerken en de steekproefbevolking
vanaf 1947 vindt plaats met behulp van het microsimulaUemodel NEDYMAS.
Daartoe wordl de steekproefbevolking elke periode door de diverse modules van
het model (zie label 2.2) geleid. Deze modules zijn beschreven in de
hoofdstukken 3.4 en 5.
Hoofdstuk 3 heeft betrekking op de demografische module. Hier wordt
beschreven op welke wijze emigratie, immigralle, sterfte, huwelijkssluiting,
ongehuwde samenwoning. separatie, geboorte en het verlaten van het ouderlijk
huis in het model geimplementeerd zijn. De verschillende benodigde overgangskansen waren in het algemeen beschikbaar. Enige additionele veronderstellingen
waren echter steeds noodzakelijk. De toekomstige demografische ontwikkelingen
zijn voor de periode tot 2035 gebaseerd op prognoses van het centraal Bureau
voor de Statistiek, terwijl voor de periode daarna de overgangskansen constant
worden gehouden op het niveau van 2035.
Hoofdstuk 4 gaat in op het opleidingsnivo, de diverse posities ten aanzien
van de arbeldsmarkt (werkend, werkloos. arbeldsongeschikt, etc.), de looninkomens en de inkomstenbelasting. Data ten aanzien van het opleidingsnivo zijn
vanaf 1968 in de voor ons gewenste mate van specificatie aanwezig. Voor de
perio(ie tussen 1947 en 1968 zijn op ad hoc basis diverse gegevens beschikbaar.
Vanaf 1988 ziJn de diverse overgangskansen constantgehouden. Bij de arbeldsmarktovergangen wordt in belangriJke mate gebruik gemaakt van de Arbeldskrachtentelling 1977. Hiernaast wordt gebruik gemaakt van aanvullende informatie op hetterrein van werkloosheid vanaf 1953. Arbeidsaanbod wordtgesimuleerd met behulp van de resultaten van Van Soest, et al. (1990). Voor de periode
1990-2029 maken we wat betreft het werkloosheidscijfer en de arbeidsparticipatie gebruik van de prognoses van Departementale Werkgroep SZW (1984).
De looninkomensfunctie is gebaseerd op de regressieresultaten zoals vermeld
in paragraaf 4.4. De inkomstenbelasting wordt in het model geheven conform
de regelingen zoals die in werkelijkheid tussen 1947 en heden golden. Voor de
toekomst gaan we uit van het vigerende stelsel.
In hoofdstuk 5 worden de diverse sociale zekerheidsregelingen die bij de
analyse gehanteerd worden. beschreven. De diverse wijzingen die in de regelingen plaats gevonden hebben zijn in het model opgenomen. Tot 1992 wordt
met de werkellIke premiepercentages gewerkt, terwijl deze premiepercentages
vanaf 1993 endogeen bepaald worden.
In hoofdstuk 6 komt vervolgens de herverdelende werking van het sociale zekerheidsstelsel aan de orde. De herverdelende werking van het sociale zekerheidsstelsel wordt getoondvia (1) het gemiddeld arbeidsinkomen op levensduurbasts
en de gemiddelde sociale zekerheidsuitkeringen en betaalde sociale zekerheidspremies op levensduurbasts; (2) het effect van de verschillende uitkeringen en
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premies op de inkomensongelijkheid, gemeten via de Theilcoefficient: (3) de
bijdrage van de verschillende premies en uitkeringen aan het inkomen per deciel
en (4) de verhouding tussen ontvangen uitkeringen en de betaalde premies. Deze
vier elementen worden weergegeven voor de generaties geboren in de periode
1930-1935 (cohort 1930). 1936-1945 (cohort 1940), 1946-1955 (cohort 1950)
en 1956- 1965 (cohort 1960). De inkomenscomponenten worden gestandaardiseerd en vervolgens gedelleerd en verdisconteerd naar 1990. waarbiJ we een
discontovoet van 2 % hanteren. Personen, die gemigreerd zijn. zijn niet
meegenomen in de analyse. De berekeningen zijn gebaseerd op 10 simulaties
met verschillende startwaarden voor de random generator. uitgaande van een
steekproefomvang van 10.000 personen in 1947.
Vermeld dient te worden dat enkel gekeken is naar de sociale zekerheidsuitkeringen en -premies. Geen rekening is gehouden met bijdragen uit algemene
middelen. De reden hiervoor is het ontbreken van onder meer kapitaalinkomen
in het microsimulatiemodel. Hierdoor is het niet mogelijk een goed beeld van
de belastingontvangsten van de overheid te krijgen en daardoor is het niet
mogelijk dat deel van de ilitkeringen dat uit algemene middelen gefinancierd
wordt aan de individuen in de modelbevolking toe te rekenen.
De simulatteresultaten betrefrende het levensduurarbeidsinkomen en de sociale
zekerheldsuitkeringen en -premies zijn weergegeven in label 6.2.1. Het bruto
arbeidsinkomen inclusief werkgeverspremies bedraagt gemiddeld f 3. 148.500
voor de cohorl 1930. 3.466.700 (cohort 1940), 3.721.700 (cohort 1950) en
3.719.300 (cohort 1960). Dit impliceert de volgende procentuele toename: 10,1
procentvoorde cohort 1940 in vergelijking metcohort 1930,7.4 procent (cohort
1950 versus 1940) en -0,1 per cent (cohort 1960 versus 1950). De netto
opbrengst van het sociale zekerheidssysteem bedraagt 430.300 voor cohort
1930 (ofwel 13.7 procent in termen van het bruto loon inclusief werkgeverspremies). 418.400 voor 1940 (12.1 procent). 328.000 voor 1950 (8,8 procent)
en f 297.700 voor 1960 (8.0 procent). We zien dus een aanzienlijke daling in
de winst uit het stelsel van sociale zekerheid. Voor een belangrijk deel komt dat
voor rekening van de AOW. De oudste generatie ontvangt per saldo 202.500.
terwijl dat voor dejongste slechts 18.000 is. De kinderbijslagregelingen leiden
voor alle generaties tot een aanmerkelijk positief saldo. De netto opbrengst is
het hoogste voor het jongste cohort, hetgeen zijn oorzaak onder andere vindt
in de afschafflng van de kinderbijslagpremies met ingang van 1 juli 1988. De
netto opbrengst van de arbeldsongeschiktheidsregelingen daalt in de loop der
tgd. Cohort 1930 heeft een positief saldo van 82.000. terwill cohort 1960 het
met f 52.000 moet stellen. Verantwoordelijk hiervoor is de WAO. die voor de
Jongste generatie tot een verlies van 17.600 leidt, terwijl de netto opbrengst
van de AAW voor alle generaties rond 65.000 ligt. De werkloosheidsverzekeringen (N)WW leiden voor alle cohorten tot een licht posiUef resultaat ten
bedrage van ongeveer 25.000 (met uitzondering van cohort 1930). De ziekengeldverzekering ZW kost het gemiddelde individu meer dan dat ze oplevert; het
saldo is voor alle generaties negatief als gevolg van relatief hoge administratie-
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en uitvoeringskosten. De AWW is qua omvang beperkt; het netto resultaat geeft
een kleine posiaeve opbrengst te zien voor de oudere cohorten en een klein
verlies voordejongere generatles. De trend komt overeen met die voor de AOW:
de netto opbrengst is kleiner naarmate de generatie later geboren is. Het
omgekeerde zien we bij hetABP en de ABW. Hier geldt dat het gemiddelde netto
resultaat hoger is naarmate men later geboren is. De opbrengst voor beide
regelingen is opmerkelijk hoog. De Jongste generatte wint per saldo 102.600
op de ABP pensioenen en 142.700 op de ABW. De toenemende opbrengst bij
de ABP regelingen wordt verklaard door de te lage premiepercentages die sedert
enige jaren gehanteerd worden teneinde de tekorten op de overheidsbegroting
enigszins terug te dringen.

f

f

Het herverdelende effect van het sociale zekerheidsstelsel is gemeten metbehulp
van de Thellcoefllcient en weergegeven in tabel 6.2.3 en tabel 6.2.4. De Theilcoemclent voor hetarbeidsinkomen bedraagt 0,161 voor cohort 1930,0,133 voor
1940. 0.125 voor 1950 en 0,116 voor cohort 1960. Het sociale zekerheldsstelsel
vermindert de inkomensongelljkheld op levensduurbasts met ongeveer 26 % in
de oudste twee cohortes, terwijl de vermindering van de inkomensongelijkheid
lets geringer is in de twee jongste cohorten. Deze reductie wordt vooral
veroorzaakt door de AOW, ABW en AAW. De ZW en (N)WW hebben nauwelijks
enige invloed, terwijl deABP pensioenende inkomensongeliJkheld zelfs enigszins
doen toenemen. Kijken we naar de zg. potentiele herverdelende werking, dan
blijkt de ABW de grootste invloed te hebben. Het effect varieert van -2,7 tot -3,7
%. Vervolgens zijn de kinderbijslagregelingen en de AAW van belang. De derde
groep wordt gevormd door de WAO, AOW en AWW. De ZW en DSO blijven hier
ver bij achter, evenals de (N)WW. Tot slot komen de ABP-regelingen, die de
inkomensongelijkheid lichtJes vergroten.
De potentiele herverdelende werking van de volksverzekeringen daalt
(absoluut gesproken) van 1,23 % voor de cohort 1930 naar 1.1 1 % voor de
Jongste cohort. Voordewerknemersverzekeringen vinden weeen dalingvan 1,00
naar 0,88 %. Dit betekent dat de potentiele impact van de werknemersverzekeringen ongeveer 20 % kleiner is dan die van de volksverzekeringen. Ofanders
gezegd: de twee typen van sociale verzekeringen verschillen slechts in beperkte
mate ten aanzien van hun potentiele herverdelende werking.
Kijken we naar het effect van alle regelingen tesamen, dan vinden we een
verkleining van de Theilcoefilcient met 26 % voor cohort 1930,27 % voor 1940.
22 % voor cohort 1950 en 25 % voor cohorl 1960.
We komen nu bij het derde element met betrekking tot de herverdelende werking
van het sociale zekerheidsstelsel, namelijk de bijdrage van de diverse uilkeringen en premiebetalingen aan het inkomen per deciel. Deze zijn weergegeven
in figuur 6.2.1. De dectelen zijn bepaald op basis van het bruto loon inclusief
werkgeverspremies. BiJ de interpretatie van deze figuur moeten we ons realiseren dat de betaalde premies en ontvangen uitkeringen gestandaardiseerd zijn,
dus gecorrigeerd voor de omvang van het huishouden. Dit impliceert voor
bijvoorbeeld de pensioenen dat de gestandaardiseerde premies veelal lager zijn
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dan de niet-gestandaardiseerde premies, terwill voor de uitkeringen in het
algemeen het tegengestelde opgaaL Immers de pensloenpremies worden betaald
in een periode dat er sprake is van een relatief grote gezinsomvang. terwijl de
pensioenuitkeringen ontvangen worden in een periode dat de omvang van het
huishouden klein is. Dit verklaart ten dele het felt dat de (gestandaardiseerde)
levensduurontvangsten uit hoofde van hetABP groterziJn dan de (gestandaardiseerde) levensduurpremies.
Figuur 6.2.1 toont duidelijk het grote belang van de ouderdomspenstoenen in het totaal van de sociale zekerheidsuitkeringen. Zowel de AOW ultkeringen als AOW premies zijn belangrijk hoger dan die voorde overige regelingen.
Voor de ABP uitkeringen en premies geldt dit in lets mindere mate. De AOW
uitkeringen zijn zeer gelijkmatig over de decielen verdeeld. Enkel het eerste
dectel datveel pensonen omvatdie op relaUefjonge leeftild overlijden ontvangt
een gemiddeld lager bedrag. Aan de andere kant zien we dat de premies hoger
zijn naarmate het decielnummer hoger is. Deze stijging vinden we ook terug bij
de premies voor de overige volksverzekeringen en de overige regelingen.
Weduwen treffen we vooral aan in de laagste decielen. De gemiddelde AWW
uitkering is in het algemeen hoger naarmate het decielnummer lager is. Het
netto AWW resultaat is positief tot en mel deciel 4 voor alle cohorten, daarna
is meestal sprake van een negatief saldo. De verschillen zijn echter gering. De
gemiddelde AKW uitkering is het geringst voor het laagste en hoogste deciel.
Voor de twee jongste cohorten geldt dat de AKW uitkering nauwelijks verschilt
tussen de decielen 2 tot en met 8, terwijl de twee oudste cohorten een iets
hogere uilkering voor de dectelen 2 tot en met 6 vertonen. De ontvangers van
een AAW uitkering vinden we vooral in de laagste decielen, doch ook in de
hogere decielen is het gemiddeld uitgekeerde bedrag nog aanmerkelijk. Deciel
2 ontvangt in alle cohorten het hoogste bedrag; daarna is er sprake van een
voortdurende daling. waarbij voor deciel 10 steeds geldt dat de premiebetalingen
hoger zijn dan de uitkeringen.
Voor wat betreft de kinderbilslagregelingen onder de werknemersverzekeringen vinden we vrijwel hetzelfde beeld als voor de AKW. Het beeld voor de ZW,
-

-

(N)WW en WAO wijkt echter afvan dat voor de volksverzekeringen. Hier zien we
het effect van de koppeling van de uitkering aan het (vroegere} inkomen: tot op
zekere hoogte stijgt de gemiddelde uitkering naarmate het decielnummer hoger
is. Dit geldt voor de WAO en (N)WW tot deciel 6 of 7 en voor de ZW vrijwel
algemeen. De WAO resulteert in de oudste cohort in een negatieve opbrengst
vanafdeciel 8, terwijl hetzelfde in de jongste cohort reeds geschiedtvanaf deciel
5. Voor de ZW is er in alle cohorten vanaf dectel 4 sprake van een negatief
resultaat. De omvang van het verlies is echter beperkt. Het afwiJkende karakter
van de ZFW komt ook duidelijk naar voren. De premies ziJn gekoppeld aan het
inkomen en vanaf een zeker inkomen is men niet meer verzekerd voor de ZFW.
Dit resulteert eerst in een stiJgende gemiddelde premie en daarna in een daling.
Het ABP leidt tot premies en uitkeringen die sUjgen met het toenemen van het
decielnummer. Hier zien we hel effect van de afwezigheid van een maximum
uitkering. Het netto resultaal is voor alle decielen positief, doch relatief klein
voor de personen in deciel 1 en 2.
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De resultaten voor de ABW zijn weergegeven in flguur 6.2.2. Na het ABP
en de AOW levert deze regeling de hoogste gemiddelde uitkering op. De ABW
ultkering is - zoals te verwachten is gezien haar doelstelling - kleiner naarmate
het levensduurinkomen toeneemt. Doch de hogere decielen ontvangen nog
steeds een groot bedrag. Voor een deel is dit mogelijk te verklaren door de
afwezigheid van de component kapitaalinkomen in ons model, hetgeen waarschijnlijk leidt tot een overschatUng van de ABW uitkeringen in de hogere
inkomensgroepen.

Het netto resultaat van alle beschouwde (inclusief de niet in figuur 6.2.1 en
6.2.2 getoonde) regelingen per deciel is weergegeven in tabel 6.2.5. Hieruit ls
duidelijk dat het netto resultaat voor alle decielen daalt in de loop van de tild.
De enigste uitzondering vormt deciel 1 in de jongste cohort. Deze groep is beter
af dan de overeenkomstlge groep in de vorlge cohort. Het sociale zekerheldsstelsel doet het inkomen veer sociale zekerheld (het bruto loon inclusief
werkgeverspremies} van deciel 1 in cohort 1930 metongeveer 74 % toenenemen.
De stiJging bedraagt voor deciel 5 slechts 15 %. voor deciel 9 buna 6 % en voor
het hoogste deciel bedraagt de winst 1 %. Voor de jongste cohort vinden we de
volgende cljfers. Deciel 1 heefl wederom het grootste positieve resultaat. Dit
bedraagt nu 60 %. Voor deciel 5 bedraagt de winst nog maar 10 %. terwijl de
twee hoogste decielen een verlies lijden van 2 en bijna 4 % respectievelijk.
Het bruto loon inclusief werkgeverspremies is voor deciel 2 tot en met 8
hoger, naarmate de cohort jonger is. De verhouding tussen deciel 10 en 2 is
kleiner naarmate de cohort Jonger is. De nivellering in de loop van de tijd is dus
duidelijk zichtbaar. De verhouding bedraagt 5,1 voor cohort 1930. 4.3 voor
cohort 1940, 4,1 voor cohort 1950 en 3,8 voor de jongste cohort. Na sociale
zekerheid zijn deze verhoudingen achtereenvolgens 2,7.2,5,2,5 en 2,4. We zien
dus twee zaken. Op de eerste plaats dat de inkomensverschillen na sociale
zekerheid tussen de diverse generaties slechts in zeer beperkte mate verschillen
en op de tweede plaats dat de herverdelende werking van het stelsel in de loop
van de tijd is afgenomen.
Ten aanzten van de verhouding tussen uitkeringen en premiebetalingen (hierna
aangeduid met ultkering-premierauo) kunnen we het volgende opmerken. Voor
de AOW. AWW. AKW, AAW. WAO, (N)WW en KW en verwante regelingen
tesamen daalt de uitkering-premieratio in de loop van de tijd. Voor cohort 1930
bedraagt de ratio 1,91. voor cohort 1940 1,67, voor cohort 1950 1,38 en voor
de jongste cohort 1.27. Dit betekent dat de oudste cohort f 1.91 terug krIJgt
voor elke f 1.00 geInvesteerd in het sociale zekerheidsdsysteem. Let wel, dit
bedrag resulteert na standaardisatie en discontering. Er is dus in zekere zin
sprake van een rendement op het sociale zekerheidssysteem van 91 %. Voor de
jongste generatie is dat rendement beduidend lager, te weten 27 %. De daling
in rendement is het grootst tussen de cohorten 1940 en 1950 (minus 17 %). In
vergelijking met de voorafgaande cohort is de daling voor cohort 1940 13 % en
voor cohort 1960 8%. De lagere opbrengstvoor cohort 1940 komt vrijwel volledig
voor rekening van de volksverzekeringen. De betreffende uitkering-premieratio
249

daalt met 19%. terwijl die van de werknemersverzekeringen nauwelijks
verandert. Voor cohort 1950 geldt ten opzichte van cohort 1940 een daling in
de ratio voor de volksverzekeringen van 20 % en voor de werknemersverzekeringen van 11 %. Voor de jongste cohort geldt dat de daling in de uitkeringpremieratio voor de beide typen van sociale verzekering vrijwel gelijk is.
Vergelijken we de oudste enjongste cohort metelkaar. dan vinden we een daling
van 34 % in de ultkering-premieratio. De daling is met 41 % het grootst voor
de volksverzekeringen. Voor de werknemersverzekeringen vinden we een daling
van 18 %. Een van de gevolgen hiervan is dat de uitkering-premieratio in de
jongste cohort nauwelljks meer verschilt tussen volks- en werknemersverzekeringen.
Deze veranderingen vinden uiteraard ook hun weerslag in de individuele
regelingen. Vooral de daling in de uitkering-premieratio van de AOW is
opmerkelijk groot. Ze bedraagt minimaal 20 % tussen opeenvolgende cohorten.
De oudste cohort kent een ratio van 2,19, terwijl die voor dejongste cohort meer
dan gehalveerd is: 1,06. De daling in de uitkering-premieratiovandeAWWvindt
vooral plaats bij de overgang van cohort 1930 naar 1940 en van cohort 1950
naar 1960. Voor de jongste generatie geldt dat de ratio kleiner dan 1 is. hetgeen
betekent dat deze (na standaardisate en discontering) meer betaalt dan ontvangt. De betreffende uitkering-premieratio bedraagt 0.84. De AKW wiJkt afvan
het algemene beeld. Hier geldt dat de opbrengstvoet hoger is naarmate de cohort
jonger is. De uitkering-premieratio bedraagt 3.49 voor de cohort 1930 en 6,03
voor de cohort 1960. De oorzaak van deze stijging met meer dan 70 % is vooral
gelegen in het felt dat de AKW vanaf 1 juli 1988 gefinancierd wordt via de
algemene middelen. Vooral de Jongste generatie profiteert hiervan. Voor de ratio
voor cohort 1940 geldt bijvoorbeeld dat deze ongeveer een kwart kleiner is dan
die voor cohort 1930. De uitkering-premieratlo voor de AAW daalt in de loop der
tijd, doch de daling is beperkt. Ze bedraagt 2,86 voor de cohort 1930 en 2.08
voor de jongste cohort.
Bij de werknemersverzekeringen vinden we tussen de cohorten 1930 en
1960 alleen een daling in de uilkering-premieratio van de WAO. Deze ratio is
voor cohort 1960 38 % lager in vergelijking met cohort 1930. namelijk 0.83
versus 1,33. Vanaf cohort 1950 is er sprake van een zekere stabilisering. De
daling wordt onder andere veroorzaakt door de verlaging van de uitkeringshoogte van de (N}WW. ZW en WAO met 10 procentpunten bij de hervorming van
het sociale zekerheidsstelsel in 1987. Daarnaast geldt dat de Jongere generaties
langduriger geconfronteerd worden met hoge WAO-premiepercentages. Verder
wordt de hogere opbrengstvoet voor de cohort 1930 - en in mindere mate ook
de cohort 1940 - ook verklaard door de relatief hoge instroom van werknemers
uit deze cohorten in de arbeidsongeschiktheidsregelingen tildens de economische crisisperiode gedurende het begin van de tachtiger jaren. De kinderbilslagregelingen onder de werknemersverzekeringen vertonen hetzelfde beeld
als de AKW: de opbrengsvoet is hoger naarmale de generatie jonger is. De
verklaring hiervoor ligt in de afschaffing van deze regelingen in 1979. Hierdoor
heeft bijvoorbeeld de jongste generatie vrijwel ten volle voordeel gehad van het
bestaan van deze regeling. doordat ze als kind - aan hen toegerekend via hun
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ouders - een kinderbijslaguitkering hebben ontvangen. Aan de andere kant
staan daar slechts gedurende een relatiefkorte periode - wederom via de ouders
toegerekend premiebetalingen tegenover. De uitkering-premievoet van de
(N}WW is het hoogst voor de cohort 1940 (1,88). Dit cohort deed een relatief
groot beroep op deze regeling tijdens de crisis in het begin van de tachUger
jaren. Daarnaast hebben jongere generaties meer te 11Jden van de bezuinigingen
op de (N)WW en de overgang van WW naar NWW. De ZW vertoont een zeer
stabiel patroon. Deze regeling lijdt niet tot intergenerationele her'verdelingen.
Elke generatie boekt eenzelfde resultaat, te weten een verlies van ongeveer 12
%. Het bestaan van een verlies wordt veroorzaakt door de hoge uitvoeringskosten van deze regeling en het felt dat er geen (gedeeltelyke) flnanciering uit
de algemene middelen plaats vindt, zoals dat bijvoorbeeld wel bij de (N)WW het
geval is.
De uitkering-premieratio van de ABP regelingen is nagenoeg gelijk voor
de twee oudste cohorten. Daarna treedt een sujging op, die zijn oorzaak vindt
in de daling van het premiepercentage in de jaren tachtig.
-

Wanneer we de uitkering-premieratio naar deciel beschouwen is het meest
opvallend. de zeer lage ratio voor de arbeidsongeschiktheidsregelingen en in
mindere mate voor de AWW voor deciel 10. Dit deciel in cohort 1960 ontvangt
als AAW uitkering slechts 87 % van de betaalde premies. terwijl voor de gehele
cohort een percentage van 208 geldt. Voor de WAO vinden we een uitkeringpremieratio van 0,38. terwijl het gemiddelde voor de cohort 0,83 is. Daarentegen
ontvangen de lage decielen relatief veel van deze regelingen. Dit valt te
illustreren metbehulp van de verhouding van de uitkering-premieratio voor het
eerste deciel en die voor het tiende deciel. Deze verhouding is het hoogst voor
de arbeidsongeschiktheidsregelingen. Voor cohort 1930 is dit verhoudingsgetal
meer dan 10. In de loop van de tijd is er sprake van een dating, doch is in de
jongste generatie toch nog steeds 7. Voor de AWW is er sprake van een daling
van 6 naar bijna 4 en bij de AKW van 4 naar 2. Bij de AOW is de daling veel
geringer: van 2,7 naar 2,2. Bij hetABP is er daarentegen sprake van een stijging
van 2,1 naar 3.7. Voor de overige regelingen geldt dat de verhouding slechts in
beperkte mate verandert. Voor alle regelingen tesamen vinden we dat de ultkering-premieratio voor het eerste dectel van cohort 1930 3.7 maal die voor het
tiende deciel is, terwijl deze verhouding 3,5 voor cohort 1940 is en 2.9 voor de
beide jongste generaties.

Paragraaf 6.3 geeft informatie omtrent de horizontale herverdeling. Nemen we
de individuele regelingen als uitgangspunt dan zien we het volgende:
(1) De AOW herverdeelt inkomen van alleenstaande mannen, gesepareerde
mannen en vrouwen, ambtenaren, zelfstandigen, huishoudens met weinig
kinderen en hoger opgeleiden naar gehuwde en nimmer gehuwde vrouwen.
gehuwde mannen. zg. niet-werkenden, huishoudens met veel kinderen en de
opleidingsgroepen (1)-(5);
(2) De AAW herverdeelt inkomen van gesepareerde mannen en vrouwen, zelfstandigen, huishoudens met veel kinderen en hoger opgeleiden naar nimmer
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gehuwde mannen, gehuwde vrouwen. mannelijke niet-werkenden, mannelijke
werknemers. huishoudens met weinig kinderen en de lagere opleidingsgroepen:
(3) De AWW herverdeelt inkomen van mannen. huishoudens met weinig kinderen en hoger opgeleiden naar vrouwen. huishoudens met veel kinderen en de
opleldingsgroepen (1)-(5):
(4} De ABP regelingen herverdelen inkomen van mannen, vrouwelijke zelfstandigen en universitair opgeleiden naar (in het bijzonder gehuwde) vrouwen,
ambtenaren. vrouwelijke niet-werkenden, werkneemsters en de opleidingsgroepen (2) en (4);
(5) De kinderbiJslagregelingen herverdelen Inkomen van mannen en huishoudens met weinig kinderen naar (vooral gehuwde) vrouwen en huishoudens met
veel kinderen;
(6) De (N)WW herverdeelt inkomen van vrouwen en hoger opgelelden naar mannen en de opleidingsgroepen (1) en (3);
(7) De WAO herverdeelt inkomen van hoger opgeleiden naar de opleidingsgroepen (1)-(5) en
(8) De ABW resulteert in een meer dan gemiddelde uitkering voor alleenstaande
vrouwen en niet-werkenden. terwijl nimmer-gehuwde mannen. mannelijke werknemers en manneliJke ambtenaren aanzienlijk minder dan het gemiddelde ontvangen.

Tot slot wordtin paragraaf6.4 nog ingegaan opde betekents van de standaardisatie en de keuze van de discontovoet.
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