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1. Introduction and outline

Evidence on income and poverty dynamics (Muffels, 1992; Dirven, 1991) showed
that in the second half of the 1980s economic mobility was quite high in the
Netherlands. At the same time it appears that for some groups in society the
likelihood of escaping from instances of low income or poverty diminishes very
rapidly during the time of a poverty spell. Hence, the issue of persistence of low
income and poverty emerged to be of concern for public policies even in the
wealthy Dutch society which is known for the generosity of its welfare system and
the strong redistributive impact of the social security scheme. On the basis of
these fmdings the hypothesis was raised that economic mobility is very low at the
lower and upper tail of the income distribution but quite high in the income

classesjust below orjust above the minimum "needs" levels of incomes. It implies
e.g. that income earners having an income in these rather low income ranges will
likely move upwards or downwards in the income distribution over time. In this
paper the issue will be raised as to the extent of economíc mobility and persist-

ence of states of low income over time. Particular attention is given to the assess-
ment of the extent of income mobility and stability for various population groups
which issue will be examined through the estimation of so-called "fixed effects"
panel regression models. The model is equivalent to the earnings dynamics model

of Lillard 8c Willis (1978) and the income dynamics model applied by Duncan and

Rodgers (1991). The results corroborate the results of American studies on the
subject like the Duncan 8z Rodgers study. On the one hand it appears from panel
data (SEP) that the year to year economic mobility at the lower tail of the income

distribution is quite substantial but that this high mobility goes hand in hand
with a high level of persistence of low incomes. In terms of poverty it became
apparent that about half of the single year poor is "persistently poor" over a longer
time period. Similar outcomes are observed for measures ofinequality and poverty
using the Income Panel data instead of the Socio-Economic Panel data (Trimp,
1992). Furthermore, it should be stressed that snapshot figures cannot provide
insight into the structural causes of changes of poverty risks at individual level
over time which only panel data can.

With respect to income inequality there is evidence that in the second half of
the 1980s, income inequality measured by means of the Theil coefficient or any
other income inequality measure, has risen (SCP, 1990) whereas in the 70s and
early 80s income inequality shows a steady decline. These assertions raise ques-
tions about the causes of these trends in Dutch society. Results from American
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studies showed that structural shifts in the labour market situation and in

household formation processes should be considered at the heart of these evolu-

tions (Sawhill, 1989). In the paper the latter issue as to the impact of labour

market changes and demographic changes will be dealth with by employing

dynamic micro-simulation techniques. In this preliminary draft attention is

addressed to the issue of the impact of demographic changes on the evolution of

economic well-being whereas in the final version of this paper the impact oflabour

market changes will be captured as well.

2. The evolution of income inequality

2.1. Income inequality between 1959 and 1988

Evidence on the evolution of income inequality in the last decennia is found in

the income statistics of the Netherlands Central Bureau for the Statistics (NCBS).

The figures are derived from a large sample of households and individuals within

households (more than 100.000 households). In Figure 1 the evolution of income

inequality between 1959 and 1988 is pictured according to three income ine-

quality measures, the relative inter-quartile distance (I), the ratio of the income

share of the tenth and third (net available) income decile (R) and a entropy meas-

ure known as the Theil coefficient (T). The relatiue interquartile distance (I) is

defined as the ratio of the distance between the average income in the third

quartile (250~o income earners) and the average income in the first quartile and

the median income. The measure reflects the variation of the income around the

median income and therefore represents a measure for income dispersion in the

middle ranges ofthe income distribution. The ratio of the income shareof the tenth

and third decile (R) is a very commonly used measure of income inequality. The

third decile has been chosen as the reference category since in the first two deciles

mainly social security recipients are located. The income dispersion measure

would then reflect the income inequality between the top labour incomes and the

lowest social security benefits. The choice for this measure therefore implies that

the focus is on the income inequality within the working population. The entropy

measure known as the Theil-coefficient is defined as follows:
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where n- number of observations, }~ - population average income and y, the
income of person or household i. The Theil coefficient has the value 0 if the
incomes are equally distributed. The measure appears to be sensitive to higher
incomes in the income distribution. The advantage of the measure is that it can
easily be decomposed into within and between group inequality. In Figure 1, in
the second graph, the results are given for the Theil coefficient only, but broken
down to socio-economic status of the individual. In that graph the evolution of
the between groups inequality is given as well.

From Figure 1 it appears that until 1983 the evolution of the income ine-
quality shows a gradual decline according to any of the three measures applied.
From 1983 onwards, until 1987, income inequality steadily increases at a fairly
moderate rate, whereas in 1988 a slight decrease seems to occur. These trends
occur indepently of the income inequality measures that were used.

Broken down to socio-economic characteristics of the population it becomes
apparent that income inequality is highest within the group of self-employed and
lowest within the non-professional population. The income inequality within the
group of self-employed remained rather stable over time whereas the income
inequality within the groups of employed~unemployed people shows a gradual
decline until 1983 and a slightly upward rising trend thereafter. The largest slow-
down in income inequality occurred within the group of the non-professional
population, at least until 1979. This category consists of elderly drawing benefits
from pension schemes, disabled people, survivors and social assistance benefici-
aries. The reason for the downward sloping trend until 1979 is the extension of
existing and the introduction of new social security benefit schemes in these two
decennia. After 1979, the inequality within this non-active population group
shows a steady but fairly moderate rise in inequality. The increase in inequality
within this group should partly be attributed to the retrenchment policies of the
Dutch government in the 80s and partly to autonomous and structural changes
at the labour market.
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Figure 1. The evolution of income inequalíty in the period 1959-1988.
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The retrenchment policies, which were aimed at reducing the benefit entit-
lements and the shortening oftheir duration, have increased the share of flat-rate
minimum benefits at the expense of earnings-related benefits. At the same time
an autonomous impetus for a fall in the average benefits was prevalent because
of the dramatic increase in the 80s oflong-term unemployment and disability due

to the impact of the economic recession in the early 80s. After the economy from
1983 on recovered from the recession before it appeared that the short-term
unemployment decreased but that the issue of long-term non-participation beca-

me even more apparent. The fall in the levels of benefits must be attributed to the
lower level ofthe long-term unemployment benefits granted from the means-tested
social assistance schemes (flat-rate benefits at minimum level) compared to the

level of the short-term unemployment benefits granted from the earnings related

unemployment schemes.
The rise in inequality for the employed and unemployed people must probably

be attributed to the increasing dispersion of primary earnings due to the economic

upswing from 1983 on.

2.2. The evolution of income inequality in the 80s.

In Table 1 we will look more closely to the inequality figures for the 1984-1987

period in which the income inequality according to the Theil coefficient seems to

have risen again after a steady decline in the 60s and 70s.

Figures are given, broken down to household type and adjusted for differences

in needs due to differences in household size and composition by means of stan-

dardizing. The equivalence scales used for standardizing are derived from budget

studies in the Netherlands in the 70s and 80s through estimation of so-called
Engel curves which relates the (log o~ consumption expenditures to the (log ofl

income (Schiepers, 1988, 1990). Both, the unstandardized and standardized

results show increasing inequality for most of the household types but most

strikingly for síngle headed households and one-pa.rent families. The income
inequality for couples without children shows to be less in 1987 compared to

1984. The reduction in inequality must be attributed to the increasing numbers

of two-earner households among this group of households. The standardized

results appear to reduce the trend of increasing income inequality in these years.

However, the rising inequality figures are attributable to structural changes in
the household formation process particularly through a growing number of single
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headed households with low incomes. In addition to this it appears that the
number of single elderly is growing too.

Table 1. Income inequality broken down to household type, before and after standardization,

1984-1987.

Theil-coeff.

Household type

Unstandardized Standardized

1984 1987 1984 1987

single household 0.112 0.144 0.112 0.143

non-family household 0.070 0.069 0.067 0.066
couples 0 ch. 0.104 0.084 0.104 0.084

couples ~-1 ch 0.087 0.091 0.074 0.081

one-parent fam. 0.113 0.130 0.086 0.105

other hh. 0.097 0.100 0.074 0.096

between group

inequality 0.047 0.050 0.006 0.005

Source: Second Ciwmber 1990-1991, 21 806, 1-2, Income Policy Report 1991.

Evidence from several studies revealed that structural changes in the house-

hold formation and labour market processes are significant factors in the e~cplana-

tion of changes in income and poverty positions over time. For that reason the

focus until now was on the income distribution broken down to household type

and the socio-economic status of the individual. Yet, the question as to the impact

of changes in tax and transfer systems remained unanswered. First, in Table 2

some information is presented on the changes in the incidence of income transfer
and income tax systems over time.

From Table 2 it is apparent that disposable income rose between 1981 and

1989 with about the same growth rate (300~0) as the primary income. Although
the Government launched a number of retrenchment policy measures in the 80s
with regard to the income transfer system, the percentage growth of the income

transfers appears to be about the same as the rise in primary income. Though
the income inequality of income transfers rose slightly in the 80s (compare Figure
1) it will have hardly affected the strong redistributive impact of the income trans-

6



fers. The social security contributions and direct taxes having a degressive effect
on the income distribution emerged to grow at a lower rate than the primary and
secondary income components.

Table 2. Income, íncome transfers and íncome taaes, 1983-1990. Indices, 1981-100.

1983 1985 1987 1988 1989 1990

Primary income 107 1 13 120 124 130 138

Received income

transfers 115 117 124 128 131 142

Contributions 121 124 130 135 134 130

Income taxes 95 97 11 1 114 123 151

Payed income

transfers 90 98 99 93 97 105

Disposable

income 107 1 13 120 124 131 142

Source: Laan uan der 8r. Kríek, NCBS, 1992

3. Income inequality and income stability in the 80s using Dutch panel data

3.1. Income inequality

The aruZUal snap-shot figures on the income distribution presented earlier cast
some light on the evolution of income and income inequality over time. However,

because of their static character they cannot tell us much about the income
mobility patterns underlying these changes in income positions. Only longitudinal
data can tell us more about the changes at the indivdual level (gross changes) that
accompany these aggregated (net) changes. The changes at individual level give

us more insight into the stability ofincome positions over time and into the issue
of economic mobility. On the other hand, a rise or fall in the income over time can
be evened out which may have a levelling down effect on the income inequality

on a year-to-year basis. To investigate the longitudinal patterns ofincome changes

7



there are two ways to deal with this. One way is to use panel or cohort data to
analyze real changes in the income distribution, but the value of it is flawed by
the rather short time period for which information is available, at least in most
of the European countries (compare section 3). Another approach is to pursue
micro-simulation techniques. Since, generally, data over a long time-period are
lacking the approach needs the creation of a hypothetical longitudinal dataset on
which changes in the income distribution can be asessed over the entire life-cycle.
This life-cycle approach gives a much better insight into the (re)distributive effects
of e.g. income transfer systems. Both approaches will be applied here.

Recently, some longitudinal figures were published on the evolution of income
inequality in the 80s. The information is derived from the so-called Income Panel
Survey (IPO) carried out by the NCBS (about 5,000 households). On the basis of
these figures Trimp (1992) found that the average five year income inequality
figure proves to be 380~0 lower than the single year figure (based on information
for the year 1986). In Table 3 the Theil coefficients are given for the one and five
year period respectively, broken down to socio-economic status. The figures show
the income inequality for the heads of households, after standardization of the
disposable income.

Table 3. Income inequality (Theíl-coefflcients) of the standardized household income by socio-

economic status of the head of household, Income Panel Survey (IPO), 1984-1988

1 year 5 year

(1986) (1984-1988)

Socio-economic status

Self-Employed 0.182 0.102

Civil servants 0.048 0.038

Employees 0.075 0.054

Unemployed~Disabled 0.052 0.038

Pensioners 0.076 0.061

Others (e.g. social assistance) 0.277 0.086

Total

Sowce: 7}-imp (1992).

0.106 0.066
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These results indicate that two-third ofthe observed inequalities are not evened
out by income changes over time. Apparently, changes in income over time are
not equally spread over the entire range of the income distribution. Therefore, the
income inequalities at a year-to-year basis are only partly offset by changes in the
persistent income level.

3.2. Income mobility and poverty persistence; evidence from Dutch panel
data

In this section the issue will be raised as to what extent income positions tend
to change over time or remain stable. For that purpose several measures for
assessing income mobility and income persistence can be applied. We have used
two individual based measures of income mobility and one model-based measure.
The latter is derived from the estimation of a panel regression model as applied
by Duncan Sz Rodgers (1991) on the PSID panel data. The data used here are the
Dutch Socio-Economic Panel data. The first individual based measure is the n-
year income to needs rati.o which is a continuous measure for the ratio of the
aggregated income over n years of observation to the over n years aggregated
money equivalent of the various needs measures being the levels of the various
poverty lines. According to Sen (1983) the income-to-needs measure can be
considered to reflect a relative measure for income deprivation. This measure can
easily be converted into a discrete poverty measure by defining a cut-off point at
the ratio of 1.0, below which people are considered to live in permanent income
poverty. By defming various cut-off points or income-to-needs classes information
can be presented on the distribution of n-year standardized income. The use of
this permanent income-to-needs ratio refers to Friedman's notion of permanent
income. A second measure proposed by Bane 8z Ellwood (1986) departs from a
spell approachwhere a spell is assumed to start after a transition has taken place
from any other initial state in t-1 to the state of interest at time t. The approach
is based on the standard life-table approach and the estimates of the densities
can be corrected for the occurrence of censoring. Income mobility is here defined
in terms of the exit rate out of poverty conditional on experiencing a poverty spell
during 1 year, 2 years etc.. The survival rates after the nth year of experiencing
a spell presents estimates for the persistence ofpoverly over time. In both measu-
res income mobility is defined in terms of movements across certain "needs"
thresholds which are derived from various poverty line definitions.
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Defining "needs" thresholds

As was said earlier, the use of various poverty lines or "needs" thresholds will be
applied in this paper to look at how sensitive the outcomes are for different
assumptions about the nature ofpoverty. There is much debate and little consen-
sus in poverty literature about the most appropriate poverty line methodology.
Therefore, a"multi-method" approach of poverty is ensued in which both a.bsolute
and relatiue definitions ofpoverty have been employed. The standards used in this
paper are a subjective standard, the Subjective Poverty Line (Kapteyn, 1988), an
"absolute" budget standard, i.e. the with OECD purchasing power parities into
Dutch guilders converted official US poverty threshold (Orschansky, 1969) and
two completely relative standards, the 500~0 of the mean standardized disposable
income approach ofO'Higgins and Jenkins (1989) which has been used in various
research projects commissioned by the EC (cf. Muffels, 1993) and the "National
Social Minimum Income" (NSMI) level which by and large equals the amounts of

the social assistance benefits.

In Table 4 the results on the various measures for income mobility and income
persistence are given. The results are given for the various poverty line methodo-

logies dealt with earlier.

The population estimates of persistent poverty according to the spell-based

measure of persistent poverty are not given in the table but can be found quite

easily by multiplying the cumulative survival rates with the average proportion

of poor in the time period. The proportion persistent poor for the US standard
appears to be at a level of 50~0, whereas for the SPL standard and the ESMI stan-
dard the percentages are 30~o and for the NSMI standard 1.750~0. These percentages
are lower than the ones for the n-year income-to-needs measure at least the ones
based on the l 000~o threshold level. If the results of a higher threshold level (1250~0)
is observed, it can be ascertained that the proportion of persistent poor rises
substantially. According to the spell based measure income mobility can be

defined as the cumulative exit rate being the complement to one ofthe cumulative
suruiual rate. Hence, the results point to a high income mobility particularly in
the first year of a poverty spell. The drawback of the n-year income-to-needs
measure is the neglect of the issue of censoring which does create a strong bias
in the probability estimates of the proportion of persistent poor. The spell-based

approach of persistent poverty is therefore obviously the most proper way to deal
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with the issue of estimates of persistent poverty since it takes censoring into
account. However, one has to keep in mind that the accuracy of the spell-based

estimates is heavily influenced by the )ength of the observation period. The Euro-
pean datasets available now cover a rather short period of time for which reason
the spell-based measure ofpersistent poverty seems less appropriate for relatively
young panels.

Table 4. Individual based measures of income mobility and pe;sistent poverty for the Dutch
population (proportion of poor) by four poverty thresholds, Socio-Economic Panel, 1985-1988

Poverty standard NSMI

(o~o)

ESMI SPL

(o~o) (o~o)

US

(o~o)

Ratio oJ4-year income

to needs leuei

~ 1.25 14.2 21.7 21.5 30.5
~ 1.00 3.2 6.0 7.5 9.4
~.75 0.6 1.5 1.5 1.8

Spe11-based measure oJ
pouerty. Cumuiatiue suruiuai rate or the

fractíon remaining poor after

nth year ui speii

After 1 st year 36.2 42. 3 54.9 46.0

After 2nd year 21.7 27.3 40.2 31.3

3.2.1. The empirical model

The model-based measure is based on estimation ofa random effect panel regres-

sion model. The dependent variable of the regression model is termed the log

income-to-needs ratio, which ratio is a continuous measure for the extent of

relative deprivation (Sen, 1983). However, the income-to-needs ratio can easily

be conceived as a standardized household income where the equivalence scale

is derived from the corresponding poverty standard. The model is given by:
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Y~c -Z~ s tX~c Y ta~ }I~~c (2)

where Y„ - the natural logarithm of the standardized household income of the
individual i in year t; Z, - a vector of k, permanent characteristics ofthe individual
and his household which are constant given i over t; X,t - a vector of k2 "non-
permanent" over time varying features of the individual and his household and
other context variables (regional unemployment rates); S and y are vectors of
coefficients and a, is the permanent part of the income which given i is time
invariant and which has been termed by Duncan et al. the "permanent income
to needs" part of the residual variance. The framework for analysing this model
is constituted by the random effect panel models. In this case the individual
random effect is treated as a constant fixed effect for which reason we have
termed the model a"fixed effect" model (cf. Hsiao, 1986). The a,'s may be cor-
related with a number of observable and unobservable characteristics of the in-

dividual and the household, such as the regional employment sitation, the current
wage and reservation wage of the individual and the level of benefits guaranteed
under the prevailing social security schemes. As in the approach of Duncan and
Rodgers a model without covariates is estimated (so a model without X,t and Z,
effects). The a, therefore represent variations in permanent income-to-needs

positions which are not corrected for variations in observed time varying charac-

teristics. The model assumes that the error term of the log income to needs ratio

can be decomposed into an autocorrelation term indicating how the income
shocks in t-1 influence the residual incidental income at t and a random error
term measuring the sum of all other incidental shocks that influence the log

income to needs ratio at t. This is given by:

~~t -Pt w~, t-~ t~~t (3)

where pt represents the autocorrelation term and v„ the sum of incidental shocks
in income. The fixed effect model assumes that the a, and v,t terms are uncor-
related with each other and with the X,t and Z, covariates. The variance of Y,,,
conditional on X„ and Z,, is therefore given by: 62y - 62a f 62~ for which feature
these models are often called error components models. The variance of a is
assumed to be constant whereas the variance of v is constant across individuals

but may vary over time.
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The model allows to investigate the transient or permanent nature of income
changes over time. The model can easily be employed to investigate persistent
poverty if poverty is defined as a state in which the permanent standardized
household income (income to needs ratio) is below a certain threshold level being
a predefined poverty line. The use of various poverty lines which cut the income
distribution at a different level may then provide inside into the extent of mobility

and persistent poverty according to different "needs" levels. This approach has
been followed here.

To calculate the percentage of individuals living in persistent poverty from the

parameter estimates it is assumed that the a, are normally distributed with a

mean equal to the mean of the observed T-year distribution of the natural loga-
rithm of the income to needs ratio or the standardized household income (M).
Conditional on the estimated variance of a,, the percentage of individuals living

in persistent poverty can be estimated as the cumulative distribution function for

the standard normal distribution for the value (0-M)~6~ (cf. Duncan 8z Rodgers,

1991). The model is not able to identify individuals living in persistent poverty,
since it can only provide a population wide estimate of the existence of persistent

poverty in society. The idea behind the measure is that people have a rather

permanent latent income to needs level from which occasionally departures are

possible because of temporary (un)employment, disability or illness and overtime

work. As in the previous case, the model is inappropriate to monitor changes in

permanent income-to-needs positions due to the occurrence of certain life events

such as the death of the partner, marital dissolution or the birth of a child.

3.2.2. The data

The data are from the Dutch Socio-Economic Panel covering four waves of 1985

to 1988. The analyses are carried out on the individual level taking account of

the household situation. The "needs" measures or poverty lines are first estimated

on the household data sets for each year and in the second stage the income
thresholds of these poverty lines at household level were assigned to every person

in the household. First, we employed the analysis on the entire population.

Next, the analyses were desaggregated to various population categories. These
categories were a group of children below the age of 14 in 1985 which age limit
has been chosen to guarantee that none of the children was older than 16 (and
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having regular earnings) during the observation period. Next to that a group of

women aged 25-44 years without children has been selected and a group of

women in a similar age class with children. To carry out the analyses some

preliminary cleaning procedures were employed. Annual observations with log

income to needs ratio larger than 3.0 were excluded from the data set, as were

individuals for whom the variance of the four year log income to needs ratio was

greater than 2.0. Observations with log income to needs ratios less than -3 were

truncated to -3. It appears that the number of cases affected by these truncations

was quite small.

3.2.3. Results

In Table 5 the results of the panel regression model-based estimate of income

mobility and persistent poverty is given for the whole population and according

to various poverty measures. The standard errors which are given between paren-

theses indicate that all parameter estimates are significant and particularly the

fixed effect and shock variance parameter estimates. The results differ consi-

derably according to the standard used. From the results it appeared that the US-

standard persistent poverty estimates appear to be the largest and the NSMI

estimates the lowest. The mean of the log income-to-needs levels indicates that

the US standard seems to cut the income distribution at a higher level than the

NSMI standard. The lower the poverty threshold level, the higher income mobility

which leads one to conclude that the income mobility is apparently highest at the

lower tail of the income distribution.

A closer look at the results reveal that the autoregressive parameter estimates

are not very high. The autocorrelation is for all poverty lines less than .20 which

means that the incidental shocks in income over time appear to be correlated but

less than could have been expected. The Table also show that the most stable

poverty standards with highest persistent poverty estimates (US, ESMI) exhibit

the highest fixed effects variance estimates but the lowest autoregressive shock

variance estimates again pointing to a higher mobility in the lower income ranges.
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Table 5. Amodel-based measure of income mobility and persistent poverty for the Dutch popu-
lation by four poverty thresholds, Socio-Economic Panel, 1985-1988.

NSNII ESMI SPL US

Model parameters

Number of observations 6826 7750 5494 7134

x2 41.18 56.52 60.45 58.17

df 2 2 2 2

Fixed effects variance .104 .142 .101 .136
(a2a) (.003) (.003) (.003) (.003)

Mean of autoregressive .190 .148 .193 .135
parameters (p,) (.020) (.019) (.025) (.020)

Mean of variance of .095 .109 .075 .107

innovation (a2,,,) (.002) (.003) (.002) (.003)

Mean ln income-to-needs .561 .496 .454 .416
ratio

Model-based estimate of proportion
persistent poor (a~o) 4.l0~0 9.30~0 7.60~0 12.90~0

In table 6 the results are given for the most stable standard only, the US stan-

dard but now broken down to various population categories, children below the

age of 14, women aged 25-44 years without children and women in the same age
class with children.

The results show that the incidence of persistent poverty is highest for the
children below 14 compared to the other two population groups. The persistent

poverty estimate is also significantly higher than the figure for the whole popula-

tion. If the parameter estimates are observed it becomes apparent that the mean

shock variance is substantial lower for the children than for the whole population.
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Hence, poverty amongst children is more persistent since the sum of the inciden-
tal shocks in income over time appears to be lower than for the whole population.

Table 6. Income mobility and persistent poverty in the Netherlands in the 80's, according to
the US poverty line, for various population groups, Dutch Socío-Economic Panel, 1985-1988.

US-poverty line

Model parameters

Number of observations

X2

Women Womentch Children

1076 891 1810

13.2 11.3 4.4

df 2 2 2

Fixed effects variance

(~~)

.125 .110 .103
(.007) (.007) (.004)

Mean of autoregressive .116 .129 .143

parameters (p,) (.054) (.057) (.040)

Mean of variance of .088 .083 .076

innovation (~„t) (.006) (.006) (.004)

Mean ln income-to-needs
ratio

.419 .381 .320

Model-based estimate
of proportion
persistent poor (o~o) 11.9a~o 12.50~0 15.90~0
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4. The evolution of income inequality in the 70s and SOs and the role of
demographic changes; evidence from micro-simulation

In section 3 the focus was on the evolution of income inequality, income mobility

and income persistence using Dutch panel data covering the period 1984 to 1988.

Because of the short time period covered by the existing panel surveys we were

not able to examine the long-term trends in income inequality patterns. However,

there is much evidence that the distribution of economic well-being from a long-

term perspective is affected by structural demographic shifts such as the ageing

ofthe population, and changes in household formation through increasing divorce

rates and changes in (re)marriage patterns on the one hand and structural labour

market changes on the other. In this draft the focus is on the impact of demogra-

phic trends.

Micro-simulation techniques are employed to investigate how income inequality

in the 70s and 80s is affected by demographic changes. To this end we make use

of the dynamic microsimulation model NEDYMAS (Netherlands Dynamic Micro-

Analytic Simulation model). This model has been developed in particular to study

the impact of social security schemes on the distribution of lifetime income. An

extensive description of the model can be found in Nelissen (1991, 1993a and

1993b). The model serves the possibility to create an artificial panel of the Dutch

population from 1947 on. This panel has been used to study the effect of demo-

graphic changes after 1970 on the income distribution of the year 1989.

This has been done by creating an artificial panel of the Dutch population

starting in 1970, and using constant demographic transition rates being the ones

observed for the year 1970. For example, we use the parity progression rates by

age and the wife's marital status as observed in 1970, implying a total fertility rate

of 2.57. These rates have also been used for all years from 1970 on. The actual

total fertility rate amounts to 1.55 in 1989, so that the number of births in the

artificial panel shows to be considerably larger (see Table 7).

An overview of the modules of NEDYMAS is given in Appendix 1. A drawback

of the model is that it does not have a macro shell at the moment. Therefore we

cannot take into account possible cyclical effects as a consequence of a faster

growing population. For example, an increase in the number of teenagers will

enlarge consumption, which will result in a growing demand for labour and in

case of a low unemployment in a growing wage rate. With respect to the high

unemployment rates in the Netherlands, one can hardly imagine the occurrence

of a growing wage rate, but an increased demand for labour is not unthinkable.
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Table 7. Demographic rates held constant at the 1970-level and implications for some demo-
graphic indicators.

Births
Parity progression rates
by age, marital status

Mcuricu~es

Marriage rates

by age, sex, marital status

Divorces
Divorce rates

by age

Deaths
Death rates
by age, sex and marital status

Emigrants

Emigration rates

by age, sex, marital status,

family reunification and
duration since immigration

Indicator 1989 1989

Simulated Actual

Total fertility rate 2.57 1.55

Number of births 371,000 189,000

Number of marriages 140,000 90,000

Number of divorces 14,000 28.000

Number of deaths 147,000 129,000

Number of emigrants 72,000 60,000

The results in Table 7 are obtained in holding the demographic rates constant

at the 1970-level. The effects for some indicators (which are also compared with
the actual figures for 1989) are also shown in Table 7. The assumptions under-
lying the model calculations results in a demographic structure that strongly
differs from the actual one in 1989. In Table 8 the simulated and the actual age

distribution of the Dutch population in 1989 is given.
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Table 8. The simulated (mean and standard deviation) and actual age distributlon for the
Netherlands in 1989 and the actual one in 1970 (' 1,000).

Age group Simulated Actual Actual
1989 1989 1970
mean s.d.

0-4 1,745 20 927 1,186
5-9 1,659 28 887 1,218
10-14 1,590 8 900 1,161
15-19 1.473 21 1,108 1,112
20-24 1,240 9 1,264 1,204

25-29 1,265 12 1,291 927
30-34 1,159 1 1 1,21 1 825
35-39 1,119 7 1,146 773
40-44 1,154 10 1,176 759
45-49 880 2 899 751

50-54 759 3 779 662
55-59 729 2 728 627
60-64 674 4 670 571
65-69 616 4 633 485
70-74 440 3 468 370

75-79 346 4 381 257
80t 421 4 428 228

Total 17,268 64 14,893 13,1 19

Sources: Netherlands Central Bureau of Statistics (1971 and 1990).

The simulated distribution figures show the average number of persons in the
age groups based on ten repeats with different starting values for the random
numbers. These ten simulations start with about 13,000 persons in 1970. How-
ever, yet, it is assumed that labour force participation rates between 1970 and
1989 under the hypothetical situation of constant demographic transition rates
do not differ from the actual rates in the period under investigation. The same
holds for the other rates with respect to the labour market module. This means
that our results have to be read as the direct (or second order) effects of demogra-
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phic changes on the income distribution.' Another drawback of the simulation
model is the impossibility to simulate non-labour income, because it does not
contain a module for private consumption. So, savings cannot be determined and
as a consequence neither can wealth or income from wealth. Therefore, our
analysis is limited to social security income (without private pension schemes)
and labour income.

Hence, a simulated population in 1989 is calculated which contains 2,4 million
persons more than the actual one. The difference is mainly caused by the higher
birth rate in 1970 as compared to the actual one. For the age groups 20-24 (of
which all persons were already born in 1970) and higher, only small differences
are observed between the simulated and the actual numbers. Deviations are due
to differences in death rates (in the higher age groups) and in emigration rates
(particularly between the ages of 20 and 50 years). Because the difference in total
numbers is, particularly, the result of a larger number of births, the simulated
number of households hardly differs from the actual one (it is only 5 per cent
higher), whereas the difference with respect to the average household size is larger
(12 per cent). This is shown in Table 9.

1 At the moment a macro shell is constructed (see Dekkers and Nelissen. 1993) and in the revised
post-conference version of this paper we will also take account of the cyclical effects.
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Table 9. The population by marítal status (' 1,000), the number of households (' 1,000) and the
average household síze.

Símulated Actual Actual
1989 1989 1970
mean s.d.

Malea

unmarried 4,413 28 3,451 3,215
married 3,856 15 3,485 3,142

divorced 96 2 271 46
widowed 217 4 151 146

Females

unmarried 4,015 39 3,014 2.898

married 3,925 13 3,472 3,1 1 1
divorced 121 3 346 75

widowed 640 5 702 485

Number of households 6,356 7 6,026 (4,056)~

Average household size 2,720 .009 2.43 (3.14)'

~ Census 28 February 1971.

Table 10 gives the results with respect to the income distribution. First, we look

at the Theil coefficient for the years 1970 and 1989 using the actual demographic

transition rates. The income distribution for individuals is more unequal distribu-
ted in 1989 than that in 1970, with the exception of gross wages. The Theil

coefficient does not differ significantly for the gross wages, but the difference for

the other income components is significant. Ifwe look at the standardized househ-

old income (which has been adjudged to each member of the household) we find

a more equal distribution with respect to the gross wages and the net income (but

the difference is non-significant) and a more unequal distribution (which is sig-

nificantly differing) with respect to the other two income concepts in 1989 in

comparison with 1970.
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Table 10. The Theil coefflcient for several income concepts and two income units for 1970 and
under two demographic regimes for 1989.

Demographic transition rates

Actual Actual
1970 1989

Income unit: indiuídual

Constant

1989

Gross wages .279 .269 .265

Gross income .284 .316 .307
Before tax income .294 .307 .304

Net income .105 .126 .120

Income unit: household (standardized)

Gross wages .244 .241 .231

Gross income .234 .265 .245

Before tax income .241 .253 .239

Net income .134 .130 .121

A comparison of the simulated income inequality with the actual income ine-

quality in both years is not completely possible, since capital income should have

been included as well (cf. Trimp, 1992). Trimp has calculated the income ine-

quality for the year 1989, based on the (non-standardized) individual gross income

(with inclusion ofgross wages, gross capital income and gross benefits), using the

Theil coefficients. The Theil coefficient amounts to 0.342 for that year. The cor-

responding NEDYMAS figure with exclusion of capital income (gross wages plus

gross benefits) amounts to 0.307 which is obviously lower because of the omit-

tance of the unequal distributed capital assets.

The last two columns ofTable 10 show that the direct effects ofthe demographic

changes are quite limited. For the distribution of individual incomes it appears

that the income inequality, measured by the Theil coeffïcient, under a constant-

~ demographic-ratio regime, is only a few per cent lower than the actual inequality

figure. This finding is not surprising, since cyclical economic effects were not

taken into account. The most important change in the individual income is caused
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by the increase in family allowances as a result of the rise in the number of
children (see Table 6) but these family allowances are paid out to their parents.

If the standardized household income is assigned to all individuals in the
household (the lower panel of Table 10) it becomes apparent that the difference
between the two demographic regimes is somewhat larger. The constant-demogra-
phic-ratio regime shows a more equal income distribution irrespective of the
income concept used. The differrence is always significant and varies between 4.1
and 7.5 per cent. The Theil coefficient for the net income appears to be 6.9 per
cent smaller.

To put it briefly, the actual demographic changes during the 1970s and 1980s
have resulted in a more unequal income distribution in comparison with the

constant-demographic-ratio regime. The differences are rather small, but the
analysis was aimed at the calculation of the direct effects only and did not take
cyclical effects into account. These cyclical effects will probably enlarge the dif-
ferences, since a lower unemployment rate will then probably emerge. However,

without further investigation this will remain a rather tentative conclusion.

5. Summary and conclusions

In the first section of the paper the issue is raised as to the evolution of income

inequality in the 60s, 70s and 80s. It has been concluded that after a steady
decline in inequality in the 60s and 70s in the second half of the 80s income
inequality shows to have risen again. The rising trend of inequality occurs par-
ticularly within the not-professional population, those which are out of the labor
force but also within the group of employed and unemployed workers. The in-

creasing trend in inequality for those out of the labor force must be attributed to
a shift from short-term earnings related benefits to long-term means-tested flat-
rate benefits. The core explanatory factor obviously appears to be the increase of
long-term unemployment and disability in the 80s even though the economy from

1983 on recovered from the recession of the years before (early 80s).
In the second part of the paper various measures were applied to calculate the

incidence of economic mobility and stability of incomes. The results indicate that
economic mobility is quite high particularly amongst incomes just below or just

above the minimum "needs" levels of income and hence at the lower tail of the
income distribution. On the other hand it appears that income stability is even
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more common than change, particularly in the higher income ranges but also in
the very low income ranges. In terms of the incidence of persistent poverty it
appears that the various measures applied to calculate income mobility and
income stability show quite different results in terms of the proportion of persis-
tent poor people. On the other hand it has to be kept in mind that the various
measures stresses different aspects of income mobility across time. Either the
focus is on permanent income and then the ratio of n-year income-to-needs level

is most appropriate or on duration of poverty spells referring to the spell-based

measure. In this part of the paper the model-based measures of income mobility

and persistent poverty were examined. An error decomposition panel regression

model has been estimated in which it is assumed that there exist a time-invariant

persistent part of the income-to-needs level from which occasionally departures
are possible because of the experience of particular events. The model-based
estimates of persistent low income positions shows to be higher than the in-

dividual estimates of persistent low incomes. Finally, it appears that the estimates

ofpersistent poverty differ quite a bit across the various poverty lines. The highest

estimates are obtained for the most stable poverty lines which are also the most

generous poverty lines cutting the income distribution at a relatively high level.
In the third part of the paper micro-simulation techniques were applied to

examine the long-term trends in income inequality. Particularly we looked at the

impact of demographic changes on the evolution of income inequality. The ap-

proach was aimed at a comparison ofthe impact of the actual demographic trends

compared to the impact on the income inequality ofa counterfactual demographic

trend in which the demographic transition rates of the year 1970 were held

constant in the 20-year period. The outcomes reveal that the actual inequality

measured by means of the Theil coefficient is higher than it would have been in
the constant demographic scenario although the differences are rather small. The

inequality in primary earnings shows to be approximately equal whereas the

differences are significant in the case of gross income (wages plus benefits) and

after tax net income.
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Appendia 1. An overview of the modules in NEDYMAS

Programme module

A. Demographic module

Immigration

Emigration
Old people's home
Death
Marriage

Divorce

Child custody
Dehabitation2
Cohabitation selection
Fertility

Splitting-off children

Conditional upon

year ofbirth, age, marital status, year of previous emigra-
tion if applicable, prob. of immigration without family,
prob. of re-migration
like immigration
year of birth, age, sex, marital status
year of birth, age, sex, marital status
year of birth, age, sex, marital status, level of education

year of birth, age, sex, marital status, age difference bet-
ween partners, number of children

year, sex

like marriage

like divorce

year of birth, age, sex, marital status, living together or

not, parity

year of birth, age, sex, nuptiality rate, prob. of cohabitat-

ion, participation in high education

B. Labour and income module (first part)

Education
Scholarship
Income percentile
Labour supply

Transitions from school

Transitions from

disablement

Transitions from

military service

Transitions from

being employed

Transitions from

year, sex, availability certificates
year, age, type of education, parents' income
year, level of education, sex
year, age, sex, pre-tax household income, shadow wage
year, age, sex, labour supply

year, age, sex, labour supply

year, age, labour supply

year, age, sex, type of employment, level of education

2 In this paper we use the term "cohabitation" only for people living together without being
married. If they decide to dissolve their consensual union, we speak of "dehabitation".
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being unemployed

Transitions from the
state houseman ~ housewife

Retirement

Labour income

C. Social security module

Private pension premiums
Pension premiums for civil
servants
Deduction civil servants
Old age state pension benefits
Widowers state pension benefits

Widow, widower and orphan
pensions for civil servants
Family allowances

Disability state pension benefits
Sickness insurance benefits
Disability insurance benefits

Disablement pensions civil
servants
Old age pensions for civil

servants

Unemployment benefits civil

servants
Unemployment insurance

benefits

Unemployment provision

benefits

Supplementary benefits

Provision older and partly

disabled

employees

year, age, sex, marital status, level of education, labour
supply, duration of unemployment

year, age, sex, labour supply

age

year, age, hours of work, unemployment rate, growth nati-
onal income, labour force, level of education

contribution rate, wage income, franchise

contribution rate, wage income, franchise
contribution rate of various schemes, income
year, age, sex, marital status
year, age, sex, marital status, presence of minor children.

age at widowhood
year, former income, term of service

year, sex, marital status, number of children, age of the
children
year, former income, degree of disability

year, income, marital status, minimum wage
year, income, marital status, minimum wage, degree of

disability

year, former income, term of service, degree of disability

year, former income, term of service

year, former income, term of service

year, former income, sex, marital status, minimum wage,

tt weeks worked during last and during last 5 years, age of

children

year, age, sex, marital status, minimum wage, numbers of

days worked in the last year, duration of employment

kind of benefit(s), marital status, partner's income

age at lst day of unemployment, tk weeks worked during
last 5
years, degree ofdisability, marital status, partner's income
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Social assistance benefits year, age, marital status, wealth, income, partner's income.
labour supply

Sickness insurance

contributions contribution rate, income
Health insurance contributions contribution rate, income, number of children, partner's

income

Disability insurance
contributions contribution rate, income, franchise
Unemployment insurance contr. contribution rate, income
Old age state pension contr. idem
Widowers state pension contr. contribution rate, income, age, sex, marital status

Disability state pension contr. contribution rate, income

Family allowance contributions idem
Exceptional medical expenses contr. contribution rate, income, number of children, partner's
income
Contr. civil servants pension fund contribution rate, income, franchise, age

B. Labour and income module (second part)

Taxes year, age, sex, marital status, income, presence ofchildren,

type of employment, degree of disability
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