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Abstract

It has been long suggested that public pension wealth may crowd out household savings.
However, there remains controversy about the extent of this displacement effect. In this
paper we use an original microsimulation model based on retrospective survey data
collected through the third wave of the Survey of Health, Ageing and Retirement in Europe
(SHARE) to estimate the displacement effect of public pension wealth on other wealth in
Belgium. Combining this rich dataset with an accurate estimation of the individual pension
entitlements allows us to circumvent some of the main measurement errors problems faced
by previous studies. We estimate that an extra euro of public pension wealth is associated

with about 14-25 cent decline in non-pension wealth.
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1. Introduction

Given the important demographic challenges that most developed countries are facing, it
has been long suggested that they should reform their social security systems. Especially it is
often argued that public pension generosity should be reduced in order to cut budgetary
spending but also to induce higher labor force participation at older ages. While such
reforms may have an impact at different level, it has also been suggested that pension
benefits may actually crowd out household savings such that changes in public pension
legislation and generosity could have important welfare effects (Alessi et al, 2013). If there
exists important substitutability between pension wealth and household savings, downsizing
reforms of social security generosity should induce households to save more. If a decrease in
pension benefits is not followed by an increase in household savings then the available
resources at retirement will be reduced. Understanding the effect of public pension reforms
on private saving is then of great importance, especially when, as in most developed
countries, reforms of the pension systems are being considered. Increasing the age of
retirement or decreasing the level of the pension benefits could have an important impact

on household’s saving and welfare at old-age.

From a theoretical point of view, a simple life-cycle model suggests that if households save
only for retirement, a future pension benefit is a perfect substitute for current household
saving. However the extent to which pension wealth offsets household saving is difficult to
estimate. The degree of substitution between pension and non-pension wealth depends on
a variety of other factors, such as the presence of binding liquidity constraints, the
importance of the bequest motive, the size of discount factors and rates of return or the
distortional effects of taxation on labor supply (Attanasio and Rohwedder, 2003) and also
the fact that the implicit rate of return on pensions is not the same as that on financial

savings (Attanasio and Brugiavini, 2003).

Several authors have tried to estimate empirically the relationship between pension wealth
and private wealth and their results are not conclusive. In his seminal paper, Feldstein (1974)
using time-series aggregate saving rates indicated a displacement effect of pension wealth
on household savings of about -40 cents per dollar of pension benefits. Since then many
papers have used microeconomic data sets (mainly cross-sectional household studies) to

investigate the level of the displacement effect, in the US and in Europe. The results go from



an offset close to zero to an offset close to 100% of non-pension wealth with respect to each
unit of pension wealth®. The wide range of estimates is due to the variety of empirical
methodologies across studies but reflects also the difficulty to correctly identify and
estimate the relationship between the provision of pension benefits and household savings.
Indeed the presence of unobserved heterogeneity makes it difficult to identify the effect of
different levels of pension wealth on different saving behavior. Particularly Gale (1998)
shows that regressing non-pension wealth on pension wealth and other cash earning
variables provide biased downward crowd-out estimates. Gale (1998) stresses the
importance to adjusting pension wealth for the age of the individual. Because of unobserved
differences in saving behavior, there is likely positive correlation between wealth and
retirement age. He suggests removing the bias by applying an adjustment factor to pension

wealth that takes into account the age of the individual, the so-called Gale’s Q.

Another important issue concerns the difficulty to obtain an accurate measure of lifetime
earnings and pension wealth as well as an accurate measure of private wealth. The problem
is that most household surveys do not provide measures of lifetime earnings so that most of
studies rely on proxy measures for lifetime earnings which makes difficult to obtain an
accurate measure of pension wealth. Recently, Engelhart and Kumar (2011), using data on
older workers from the US Health and Retirement Study, adopt an instrumental variable
approach to account for the measurement error in pension wealth and circumvent these
difficulties. Hurd et al (2012) aggregate cross-country data by education and marital status to
tackle problems with omitted variables and measurement errors. The problem is that even
when they are observed, both present value of past and future earnings and pension wealth
are measured with errors which can bias the estimates of the displacement effect. Alessie et
al (2013) point the fact that these two measurement errors can be positively correlated with
each other; which can lead to a spurious partial correlation between pension wealth and
household savings. Using retrospective data from the Survey on Health, Ageing and

Retirement in Europe (SHARE), Alessie et al (2013) propose a restricted model for which they

> Among others, see Feldstein and Pellechio (1979), Kotlikof (1979), Hubbard (1986), Gale (1998) for the US;
Dicks-Mireaux and King (1984) for Canada; Attanasio and Rowhedder (2003) for the UK; Jappelli (1995),
Attanasio and Brugiavini (2003) for Italy; Alessie et al (1997) for the Netherlands; Klump and Kim (2010) for
Germany; Blanchet et al (2016) for France; Lachowska and Myck (2015) for Poland; Hurd et al (2012), Alessie et
al (2013) for cross-country analysis.



can sign the impact of correlated measurement errors on the estimators. They provide
“lower bound” estimates using a sample of retirees for whom they know lifetime income
and pension wealth from two independent series of surveys questions. While these two
variables are possibly measured with errors, the correlation between these measurement

errors is likely to be small.

In this paper we present new estimates of the displacement effect of public pensions on
household wealth using data for Belgium collected by SHARE. Following Alessie et al (2013),
we rely on the retrospective nature of the data from the third wave of the survey
(SHARELIFE) which contains information on the entire career of older workers and retirees.
These data are used to construct a measure of the present value of past earnings using the
entire job history of each respondent and the information on the first wage earned in each
job. The novelty of our approach come from the use of an original microsimulation model
(Jousten and Lefebvre, 2013; Jousten et al, 2016) to accurately compute expected pension
wealth for those who are not retired. Most of previous studies instead had to rely on proxy
measures and Alessie et al (2013) used subjective information on individuals expected
replacement rate to compute expected pension wealth. We believe that the microsimulation
allows us to tackle some of the measurement issues, especially the measurement errors in
pension wealth when it is not observed. Indeed the calculation of the pension benefit then
takes into account the actual rules of the social security administration but also relies on the
non-linearity of the pension formula. This is particularly important in Belgium where there

are floors and ceilings applied both to lifetime incomes and pension amounts.

We find evidence of a modest displacement effect of 14% to 25 % of public pensions on
private wealth depending on the econometric specification. The estimated effect is
significantly different from zero and -1. These results are different than those found by
Alessie et al (2013) with their full sample using the same data but a sample of countries.
However our results are much in line with the lower bounds they obtained for a subsample
of retirees for whom the effect of measurement errors is likely to be small. The difference
can then be related to the estimation of the pension wealth that in our case is obtained
taken into account all the social security rules and for which we can expect the

measurement errors to be uncorrelated.



The rest of the paper is organized as follows. Section 2 outlines the institutional background
of the Belgian pension schemes. Section 3 presents a simple life-cycle framework that will
guide the empirical specification. We then present in Section 4 our data as well as the
variables and the microsimulation we use. Section 5 presents the results and Section 6

concludes.

2. Institutional framework

The Belgian public retirement system is characterized by three large sectoral schemes, one
for the private sector wage-earners, one for the public sector and one for the self-
employed®. The main system is the wage-earners public pension scheme. Individuals are
eligible to full benefits at the age of 65 but it allows voluntary retirement from age 60. The
pension benefit corresponds to 75% of average lifetime earnings for one-earner couples and
to 60% for others. There are floors and ceilings for earnings taken into account. A full career
corresponds to 45 years of earnings or assimilated periods. Indeed a peculiar feature of the
system is that period of one’s life spent on replacement income (such as unemployment or
disability) fully counts as years worked in the computation of the retirement benefits. For
any such periods, fictive wages are inserted into the average wage computation. Benefits are
shielded against inflation through an automatic price adjustment and are subject to an

earning test.

The system for self-employed is very similar to the wage-earners. Full public pension
benefits are available at age 65 with a complete earnings history of 45 years, as in the
private sector scheme. Benefits are based on average earnings but for the years before

1984, a lump-sum amount is taken into account.

Civil servants face compulsory retirement at the latest at age 65 but it is possible to opt for
early retirement. Public sector pensions are based on the income earned during the last five
years before retirement. Benefits are equal to 75%, at maximum, of the average wages over
the last five years. The system also applies floors and ceilings which are much more generous
than in the private sector. Public pensions are indexed on average wages in the public

sector, which make them much more advantageous for higher-income individuals.

A good review of the various Belgian social security schemes can be found in Dellis et al (2004) and Jousten et
al (2012).



Overall it is possible to accumulate rights in several schemes and to obtain a kind of a mixed
pension. This case is frequent and then each scheme accounts for a part of the total pension

benefits.
3. Theoretical framework and empirical specification

We follow Engelhardt and Kumar (2011) and Alessie et al (2013) who consider a simple life-
cycle model formulated by Gale (1998). Especially we follow Alessie et al (2013) who derive
the equation of interest from a simple discrete-time counterpart of the model. We assume
that an individual lives from period 1 to period T and retirement occurs at time R. Utility is
derived from consumption and is assumed to be isoelastic and exhibits constant relative risk
aversion (CRRA). The consumer maximizes lifetime utility:
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where C; and Y; denote respectively consumption and income at time © wherein E; is labor-
market earnings and B; is public pension benefits; r is the constant real interest rate, p is the

discount rate and y is the coefficient of relative risk aversion.
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Because we are interested in the impact of public pension wealth on wealth accumulation,
we can express non pension wealth at a given age t, A;, as the cumulative difference

between income and consumption and substituting (3) and (4), we obtain:

t t T
A, = 2(1 )Y —C,) = 2(1 +P)ETY, — Q 2(1 LTy, (5)
=1 =1 =1
Z%=1AT_1

Where Q = is the Gale’s Q, which when A # 0, takes into account the time the

ZZ=1/V_1
consumer has had since the introduction of the pension to adjust the lifetime consumption

stream (Gale, 1998). Finally, using equation (2), equation (5) can be rewritten

t R T
A= (1=Q)) A+ TE Q) A+1)E-Q ) 1+ B, o
T=1 T=t T=R+1
It Pt

where P; which denotes the Gales-Q-adjusted pension wealth and I; is the adjusted lifetime
income. Based on equation (6), our empirical strategy is to estimate the following

regression:
Ap = Bo + Bule + PP + Xiy + & (7)

where X; is a vector of individual characteristics that may affect savings. Indeed there are
factors that are not taken into account in the theoretical model that may affect the
relationship between wealth and the flow of earning and pensions. In equation (7), the
primary variable of interest is P, and [$, measures the impact of an additional euro of

pension wealth on nonpension wealth.
4. Data

The empirical analysis uses data from the Survey of Health, Ageing and Retirement in Europe
(SHARE). The survey is a cross-national panel database of micro data on health, socio-
economic status and social and family networks of European individuals aged 50 and over
conducted since 2004-05. It covers a broad range of variables of special interest for this
study such as information on employment, income, real and financial assets and the

household context. The first wave of collection was in 2004/05 and there are now five waves



available. Our sample of analysis is based on individuals aged between 55 and 85 in wave 2

(2006/07) in Belgium®.

The third wave of data from SHARE, known as SHARELIFE (collected in 2008-09), asked all
previous respondents (waves 1 and 2) and their partners to provide information not on their
current situation but on their entire life—histories. This provides retrospective information on
childhood, health, living and professional career. Thanks to the data from SHARELIFE we are
able to reconstruct the individual’s career history. SHARELIFE asks the respondents to
provide start and end dates of each paid job they had, the characteristics of the job, as well
as the first monthly wage. For those who are still employed at the time of the interview, the
last monthly wage is asked and for those who are already retired the last monthly wage in
the main job is asked. All these amounts are after taxes, as are the amount in the wave 2 of

SHARE.

This information is used to construct a panel with one observation per year for each
individual, from the first job until the interview year. These data are used to calculate the
various income flows entering I;. The wage path is obtained using linear interpolation
between the years for which we have wage information; that is between the different wages
declared along the career and the last wage of the main job or the current wage of the
employed. For years spent under replacement income (i.e. unemployment, disability,
sickness ...), we use actual rules applied in Belgium to calculate the benefit given occupation,
earnings and family status®. Once computed in this way the complete career path, the
amounts are converted in Euros of the interview year. In the paper we use a constant annual
interest rate (r) of 0.03, as in Alessie et al (2013) and compounded labor income are
obtained starting from the year of the first job to the current year for the employees or the
year of the last job for the retirees. Future labor income is calculated for the employed by
assuming constant real wages. Retirement is assumed to start in the year that the individuals
declare as their expected retirement age or the statutory retirement age (65 in Belgium) if
they did not specify their expectations. All future incomes are weighted by the individual

probability of survival using life tables from the Human Mortality Database (2015).

> There are two reasons for using only the second wave of the survey. First we need to concentrate on waves
that are earlier to the third wave, SHARELIFE. Second in the first wave the wages and pensions were elicited
before taxes but after taxes in the second wave.

6 Fortunately, rules of calculation of unemployment and disability benefits have not changed much during the
last decades. It facilitates the calculation of benefits for unemployment and disability spell in the past.

8



Public pension benefits are obtained through two channels. For those who are already
retired, the level of benefits is the one declared in the survey. For those still employed, we
use a microsimulation developed for Belgium on the basis of SHARE data (see Jousten and
Lefebvre, 2013; Jousten et al, 2016). This allows us to calculate precise value of the
entitlement of each individual in the survey given the actual rules applied in Belgium.
Pension wealth,P;, is calculated assuming constant real benefits and applying survival
probabilities as well as discount rate (p) of 0.03. The Gales-adjustment factor, Q, is obtained

with 4 = 0.03.

The non-pension wealth, A;, is available in wave 2 at the household level. We use household
net worth and its decomposition into net real wealth and net financial wealth. In SHARE
data, missing values for individual and household level economic information are replaced
by five imputed values for each missing ones (see Christelis, 2011). This is the case of wealth
variables so that in all estimations below we use multiple imputations techniques (see Rubin,
1987). The net real wealth is the sum of the value of the main residence minus any
mortgage, the value of other real estate, the value of own share of businesses and the value
of own cars. The net financial wealth is the sum of gross financial assets minus (non-

mortgage) debts.

Finally we include a set of explanatory variables, X;, to capture individual differences. In the
following regressions we use age, gender, marital status, education level, self-declared

health, number of children and spouse.

Our sample of analysis is based on individuals aged between 55 and 85 in wave 2 (2006/07)
of SHARE in Belgium. We exclude individuals who have never worked or for whom we do not
have enough career information in order to construct the wage path. We keep those who
had a short career since the Belgium system does not penalize short career and applies
fictitious wages to period under replacement income (see Section 2). We end up with a

sample of 1,082 observations over a total of approximatively 2,340 observations.

Table 1 presents descriptive statistics for the sample. It is well balanced between men and
women and the average age is about 69 years old. The length of working career is about 34
years and women have shorter career than men. Almost 80% of the sample is retired and
surprisingly this number rises to 89.3% for men while it is only 69.4% for women. Looking at

the proportion that is married, we observe that only 60.3% of women are married while

9



84.9% of men are. Thus women in our sample are more active than men and this likely
comes from our sample making constraint in which we have excluded individuals who have
never worked. In the female population, it is a kind of all or nothing career decision. For
those who were married they never worked while in our sample we have single active
women that are more active than men single. Table 1 also presents the total net wealth and
shows that the main part of the wealth is non-financial, especially for women. In table 1 we
also find the non-adjusted value of pension wealth (that is before Gale Q-adjustment) and

lifetime income.

Table 1: Sample descriptive statistics

Total Men Women
N 1082 572 510
Age 68.9 69.6 68.1
Years worked 34.3 41.4 26.2
Retired 79.9% 89.3% 69.4%
Married 73.3% 84.9% 60.3%
Education
Primary 24.5% 23.6% 25.5%
Secondary 46.5% 46.3% 46.7%
Tertiary 29.0% 30.1% 27.8%
Health
Excellent or very good 24.9% 25.4% 24.3%
Good 45.8% 48.6% 42.8%
Fair or poor 29.3% 26.0% 33.9%
Net wealth (in Euro) 350,795 373,412 325,429
Financial wealth 106,630 124,032 87,111
Real wealth 244,166 249,380 238,317
Pension wealth (in Euro) 268,430 535,977 187,929

Present value of lifetime earnings (in Euro) 1,014,498 1,441,151 535,977

5. Results

Table 2 presents the estimation of ; and [, (following the model represented in equation
(7)) for the Ordinary Least Squares (OLS) estimators but also using robust regression and
median regression techniques to limit the impact of outliers, as in Gale (1998) and in Alessie
et al (2013). As explained in Section 4, due to multiple imputations for missing variables of
our dependent variables, the estimations are based on the imputed data and coefficients
and standard errors are adjusted for the variability between imputations, see Rubin (1987)
and Little and Rubin (2002)’. Each regression includes age, age squared, marital status, the

number of children, education and health as controls 8,

" SHARE presents five different imputations for the net wealth. Practically, regression estimations are executed
on each of the five imputed variables to obtain five sets of coefficients and standard errors. These five estimates

10



The results indicate a displacement effect between 14% and 24% and this effect is
significantly different from 0 and 100% whatever the regression. Robust and median
regressions display similar results but are much lower than OLS estimates. This means that
an additional euro of pension wealth decreases the net wealth by 14 to 24 cents.
Interestingly, the lifetime income, I;, displays a positive and significant effect on savings. In
all specifications, except OLS’, the coefficient of lifetime income is bigger in absolute value
than pension wealth. Thus the effect of pension wealth on household’s private savings is
lower than the effect of income. Whereas they are not presented here, some of the control
variables display significant effects. Being married and highly educated result in higher

wealth but having a bad health decreases the amount of accumulated wealth.

Table 2: Effect of social security wealth on net non-pension wealth — Full sample

oLS Robust Regression Median Regression
1.(B1) 0.172***  (0.188*** 0.182***
(0.062) (0.047) (0.040)
P.(52) -0.238%**  .0,127*** -0.143%**
(0.067) (0.042) (0.050)
N 1082 1082 1082
p-value 8, = —1 0.000 0.000 0.000

Note: Robust standard errors in parentheses. " p<0.1, ” p < 0.05, o p <
0.01. Each regression includes age, age squared, marital status, the
number of children, education and health as controls, detailed results are
available in the Appendix (Table A1).

These results are much in line with the lower bounds presented by Alessie et al (2013) using
the same source of data but many more countries. However as in order to check the
robustness of our results, we estimate the model on a subsample of retirees. For this
particular subsample, if there are errors in I; and P, they are likely to be uncorrelated since
the two variables are obtained from a different set of questions in SHARE. The panel A in
Table 3 presents the estimation for the retirees only. We do not find qualitatively different
results than those obtained with the full sample which tend to confirm the accurateness of

results presented in Table 2.

Our sample consists mainly of retirees (892 over 1,082 observations) which is not surprising

given the very low labor force participation of older workers in Belgium. Since the

are then combined to obtain a set of inferential statistics.
8 . . . .
Full regression results are available in the Appendix.
° The difference shows the importance of controlling for outliers and measurement errors in the dependent
variable.
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retirement decision might be endogenous, it could lead to endogenous sample selection.
Thus we also estimate the displacement effect on a subsample that is based on the age of
the individuals rather than on their retirement status. Panel B in Table 3 display the results
when we restrict our sample to those aged 60 and more (Panel B). That is that we do not
select the sample based on retirement status but simply using an age criterion that is close
to the average age of retirement in Belgium. Again the results are similar which makes us
confident that our microsimulation allows us to avoid the measurement errors in the
calculation of pension wealth and above all the correlation between the measurement

errorsin I, and P;.

Table 3: Effect of social security wealth on net non-pension wealth — Subsamples

oLS Robust Regression Median Regression
A. Retired sample
1.(By) 0.169***  0.170*** 0.183***
(0.060) (0.047) (0.037)
P.(B,) -0.219***  -0.120%** -0.149***
(0.072) (0.043) (0.053)
N 892 892 892
p-value 8, = —1 0.000 0.000 0.000
B. Aged 60+
1.(B1) 0.149** 0.183*** 0.176***
(0.061) (0.047) (0.034)
P.(B,) -0.243***  -0.146*** -0.158***
(0.067) (0.042) (0.047)
N 943 943 943
p-value §, = —1 0.000 0.000 0.000
C. Full sample: Men
1.(B1) 0.188***  (0.190*** 0.172%**
(0.072) (0.050) (0.032)
P.(B,) -0.268**  -0.141%** -0.155%**
(0.113) (0.056) (0.061)
N 572 572 572
p-value 8, = —1 0.000 0.000 0.000
D. Full sample: Women
1.(By) -0.166 0.056 -0.065
(0.201) (0.165) (0.157)
P.(B,) -0.008 -0.059 -0.040
(0.113) (0.099) (0.096)
N 510 510 510
p-value 8, = —1 0.000 0.000 0.000

Note: Robust standard errors in parentheses. " p <0.1, ” p < 0.05, o p <
0.01. Each regression includes age, age squared, marital status, the number
of children, education and health as controls, detailed results are available
in the Appendix (Tables A2 to A5).

12



In Table 3, we also estimate the model separately for men and women since they may have
very different career history’®. We have seen in Table 1 than the women have a shorter
career, a lower lifetime earnings and then a smaller pension wealth than men. Indeed Panel
C and D in Table 3 show different displacement effects for men and women. Depending on
the model, the effect is between 1.5 and 3 times higher for men than it is for women. Note

that no regression gives significant effects of income and pension wealth for women.

In Table 4, we perform a series of additional robustness tests. First we make the distinction
between financial and non-financial wealth. Financial wealth, because of its narrowed nature
and because it is more dependent on contemporaneous situation, may be unable to detect
crowding-out effects, as pension wealth is accumulated over a long period (Alessie et al,
2013; Gale, 1998). However Hurd et al (2012) argued that since financial wealth is more
liquid it can then be easily displaced by pension wealth. Our results are in accordance with

Gale (1998) and we find a smaller offset when we use a narrowed definition of wealth.

Table 4: Effect of social security wealth on net financial and real wealth — Full sample

OoLS Robust regression Median regression
Financial Not Financial Not Financial Not
wealth financial wealth wealth financial wealth Financial
wealth wealth
1.(B1) 0.063 0.109%** 0.041%** 0.145%** 0.040%** 0.155%**
(0.061) (0.036) (0.013) (0.034) (0.012) (0.025)
P.(B,) -0.052 -0.186*** -0.023* -0.101*** -0.028** -0.099***
(0.051) (0.041) (0.014) (0.030) (0.014) (0.032)
N 1082 1082 1082 1082 1082 1082
p-value §, = —1 0.000 0.000 0.000 0.000 0.000 0.000

Note: Robust standard errors in parentheses. ! p <0.1, ” p < 0.05, o p < 0.01. Each regression includes age,
age squared, marital status, the number of children, education and health as controls, detailed results are
available in the Appendix (Table A6).

Finally, in Table 5, we test for the addition of other covariates that might be relevant in
determining non-pension wealth. Since our results so far are qualitatively identical we run
these last regressions for the full sample and present only median regressions. First
individuals may have different tastes for saving or, saying differently, have different risk
preferences. Risk averse individuals are likely to delay retirement age and save more for

retirement than risk lovers. We introduce self-declared individual risk preferences taken

' Women may had broken careers due to children particularly. However our microsimulation of retirement
benefits takes into account specifically the rules of calculation related to these non-active spells.
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from a question in SHARE™.. Vieider et al (2015) have shown that self-declared measure of
risk preferences are good measures of the true risk preferences. We introduce a dummy
variable equal to 1 if the individual is risk averse. We also control for the partner situation
and add in column 2 a dummy variable equal to 1 if the partner is still working and if his/her
level of education is higher than 12 years of education in total. Following Alessie et al (2013)
we control for whether the individual has ever received inheritances or gifts worth more
than 5,000 Euros as well as for the amount received. In Column (1), (2) and (3), our results
show that we see that the displacement effect is still in the same range as in Table 2 and
significantly different from 0. Finally, as for comparison with previous works (see Gale, 1998;
Engelhardt and Kumar, 2011; Alessie et al, 2013) we split our sample according to education
and report the estimate for the low and high level of education. We find that there is no
significantly different from zero displacement effect for the less educated individuals which
is consistent with previous studies: less educated people would be less financially literate

and thus able to correctly plan for retirement (Solomon, 1975; Bernheim and Garrett,1996;

Bernheim, 1998; Haurin et al, 1996 and Laibson et al, 1998).

Table 5: Effect of social security wealth on net non-pension wealth — Adding covariates (Median regressions)

(1) (2) (3) (4) (5)

Risk aversion Partner’s characteristics Inheritances Low educated High educated

L(B) 0.173%** 0.181%** 0.185*** 0.248 0.176%**
(0.038) (0.041) (0.037) (0.231) (0.049)
P,(B,) -0.144%*x -0.144%** -0.138***  _0.178 -0.207**
(0.054) (0.052) (0.049) (0.120) (0.106)
N 1082 1082 1082 265 314
p-value B, = —1 0.000 0.000 0.000 0.000 0.000

Note: Robust standard errors in parentheses. ! p<0.1, " p <0.05, o p < 0.01. Each regression
includes age, age squared, marital status, the number of children, education and health as
controls, detailed results are available in the Appendix (Table A7).

6. Conclusion

This paper provides new evidence about the displacement effect of public pensions on
household wealth. We use an original microsimulation model developed to calculate public

pension entitlements in Belgium that is based on SHARE data. Using current (wave 2) and

"' The question is « Which of the statements on the card comes closest to the amount of financial risk that you
are willing to take when you save or make investments?: 1. Take substantial financial risks expecting to earn
substantial returns; 2. Take above average financial risks expecting to earn above average returns; 3. Take
average financial risks expecting to earn average returns, or 4. Not willing to take any financial risks”.
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retrospective information on lifetime earnings (SHARELIFE) from the SHARE data, we are
able to provide convincing estimates of pension wealth both for working and retired

individuals.

Our results suggest a displacement effect of roughly 20% (depending on the retained
specification) for every additional euro of public pension wealth. This level confirmed lower
bounds obtain by previous works when trying to get rid of measurement errors issues (see
Alessie et al, 2013; Hurd et al, 2012; Attanasio and Brugiavini, 2003). It is also much lower
than previous results obtained with US data (Feldstein, 1974; Attanasio and Rohwedder,
2003; Gale, 1998). These estimates indicate that pension wealth in Belgium is a small but
imperfect substitute for household savings. It contradicts the basic prediction of a life-cycle

model. However various robustness checks confirm the extent of the displacement effect.

The implications of the results are important on a methodological ground where they show
that it is important obtain accurate measures of pension wealth and present value of past
and future earnings. They are also important for the debate on pension reforms and
especially the impact that such reforms might have on the retired welfare. Belgium, like
other European countries, is in the process of deeply reforming its pension system. The last
reforms are heading to an increase of the mandatory age of retirement but also to a
reduction of generosity. Our results show that there is a crowding out effect of public
pensions on household’s savings such that people when entitled to pension benefits
decrease their savings. This means that any reforms, if not anticipated, could have impact on
the individual welfare. If a reduction in public pension benefit is not followed by a (high
enough) increase of savings, this means that the individuals do not save enough to keep a
standard of living as high as current retired people. In order to avoid such situation, reforms
which would affect individuals’ pension rights must be announced several years in advance

to give people the opportunity to adjust wealth accumulation for retirement.
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Appendix

Table Al: Effect of social security wealth on net non-pension wealth — Full sample

oLS Robust Regression Median Regression
I; 0.172%** 0.188*** 0.182***
(0.062) (0.047) (0.040)
P, -0.238*** -0.127*** -0.143***
(0.067) (0.042) (0.050)
Age 0.038 0.127 0.076
(0.241) (0.139) (0.190)
Age squared -0.000 -0.001 -0.001
(0.002) (0.001) (0.001)
Married 1.851*** 1.184*** 1.191%***
(0.217) (0.158) (0.197)
Female -0.114 0.063 0.028
(0.300) (0.141) (0.185)
Nb Children -0.161* -0.022 -0.030
(0.086) (0.046) (0.061)
Secondary education 0.738%** 0.422%* 0.563**
(0.214) (0.165) (0.227)
Tertiary education 1.952%%** 1.157*%** 1.377%**
(0.328) (0.180) (0.289)
Very good health 0.322 -0.544** -0.187
(0.668) (0.271) (0.366)
Good health -0.370 -0.707*** -0.377
(0.382) (0.247) (0.333)
Fair health -0.626 -0.967*** -0.676*
(0.420) (0.265) (0.356)
Poor health -1.444%** -1.391%*** -1.005**
(0.491) (0.368) (0.462)
Constant 1.821 -1.832 -0.385
(8.200) (4.833) (6.630)
N 1082 1082 1082

Note: Robust standard errors in parentheses. In median regression, standard errors are
based on 1,000 bootstrap replications. p<0.1, p<0.05 p<0.01.
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Table A2: Effect of social security wealth on net non-pension wealth — Retired sample

oLS Robust Regression Median Regression
I; 0.169%** 0.170*** 0.183***
(0.060) (0.047) (0.037)
P; -0.219%** -0.120*** -0.149***
(0.072) (0.043) (0.053)
Age -0.010 0.165 0.103
(0.260) (0.159) (0.218)
Age squared -0.000 -0.001 -0.001
(0.002) (0.001) (0.002)
Married 1.735%** 1.136%** 1.210%**
(0.239) (0.166) (0.216)
Female -0.239 -0.005 0.038
(0.326) (0.149) (0.206)
Nb Children -0.183* -0.038 -0.047
(0.107) (0.053) (0.068)
Secondary education 0.675%** 0.383** 0.583**
(0.231) (0.190) (0.258)
Tertiary education 1.835%** 1.126*** 1.375%**
(0.369) (0.190) (0.266)
Very good health 0.644 -0.535* -0.128
(0.736) (0.297) (0.385)
Good health -0.028 -0.637** -0.282
(0.358) (0.269) (0.340)
Fair health -0.379 -0.885*** -0.596
(0.400) (0.295) (0.369)
Poor health -1.059** -1.192%*** -0.725
(0.481) (0.411) (0.545)
Constant 3.241 -3.133 -1.566
(9.041) (5.582) (7.645)
N 892 892 892

Note: Robust standard errors in parentheses. In median regression, standard errors are
based on 1,000 bootstrap replications. p<0.1, p<0.05 p<0.01.
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Table A3: Effect of social security wealth on net non-pension wealth — Aged 60+

OoLS Robust Regression Median Regression
I, 0.149** 0.183*** 0.176***
(0.061) (0.047) (0.034)
P, -0.243%** -0.146%** -0.158***
(0.067) (0.042) (0.047)
Age -0.811* -0.030 -0.210
(0.423) (0.204) (0.248)
Age squared 0.005* 0.000 0.001
(0.003) (0.001) (0.002)
Married 1.803*** 1.166*** 1.220%**
(0.239) (0.160) (0.184)
Female -0.194 0.011 0.018
(0.331) (0.147) (0.174)
Nb Children -0.208** -0.034 -0.049
(0.094) (0.047) (0.057)
Secondary education  0.663*** 0.362** 0.542**
(0.233) (0.170) (0.228)
Tertiary education 1.837*** 1.070*** 1.376***
(0.351) (0.179) (0.244)
Very good health 0.028 -0.660** -0.311
(0.783) (0.299) (0.371)
Good health -0.590 -0.832%*** -0.485
(0.437) (0.264) (0.324)
Fair health -0.856* -1.060*** -0.788**
(0.467) (0.281) (0.378)
Poor health -1.547*** -1.422%** -1.074**
(0.538) (0.374) (0.486)
Constant 33.311** 4.053 10.283
(15.406) (7.328) (8.918)
N 943 943 943

Note: Robust standard errors in parentheses. In median regression, standard errors are
based on 1,000 bootstrap replications. p<0.1, p<0.05, p<0.01.
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Table A4: Effect of social security wealth on net non-pension wealth — Men

OoLS Robust Regression Median Regression
I; 0.188*** 0.190*** 0.172***
(0.072) (0.050) (0.032)
P; -0.268** -0.141** -0.155**
(0.113) (0.056) (0.061)
Age 0.081 0.085 0.164
(0.310) (0.200) (0.263)
Age squared -0.001 -0.001 -0.001
(0.002) (0.001) (0.002)
Married 1.500*** 0.963*** 1.025%**
(0.348) (0.285) (0.286)
Children -0.190 -0.022 0.004
(0.146) (0.063) (0.065)
Secondary education  0.417 0.426* 0.449%*
(0.305) (0.239) (0.264)
Tertiary education 2.086*** 1.286*** 1.467***
(0.571) (0.265) (0.296)
Very good health 1.400 -0.350 0.100
(1.131) (0.371) (0.452)
Good health -0.516 -0.746** -0.352
(0.488) (0.336) (0.408)
Fair health -0.371 -0.676* -0.297
(0.529) (0.356) (0.468)
Poor health -1.477** -1.394%*** -1.005*
(0.637) (0.517) (0.571)
Constant 0.395 -0.401 -3.392
(10.719) (7.000) (9.227)
N 572 572 572

Note: Robust standard errors in parentheses. In median regression, standard errors are
based on 1,000 bootstrap replications. p<0.1, p<0.05 p<0.01.
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Table A5: Effect of social security wealth on net non-pension wealth - Women

OoLS Robust Regression Median Regression
I; -0.166 0.056 -0.065
(0.201) (0.165) (0.157)
P; -0.008 -0.059 -0.040
(0.113) (0.099) (0.096)
Age -0.007 0.205 0.129
(0.341) (0.204) (0.188)
Age squared -0.000 -0.002 -0.001
(0.002) (0.001) (0.001)
Married 2.050%** 1.310%** 1.320***
(0.266) (0.185) (0.197)
Children -0.134 -0.030 -0.109
(0.087) (0.069) (0.066)
Secondary education = 1.192*** 0.503** 0.871%**
(0.298) (0.223) (0.244)
Tertiary education 1.933*** 1.160*** 1.552***
(0.348) (0.265) (0.262)
Very good health -0.866 -0.786* -0.890**
(0.590) (0.423) (0.401)
Good health -0.255 -0.697* -0.752**
(0.589) (0.394) (0.376)
Fair health -0.997 -1.289%*** -1.455%**
(0.620) (0.408) (0.392)
Poor health -1.557** -1.468*** -1.390***
(0.648) (0.542) (0.528)
Constant 3.465 -4.188 -1.769
(11.595) (6.985) (6.511)
N 510 510 510

Note: Robust standard errors in parentheses. In median regression, standard errors are
based on 1,000 bootstrap replications. p<0.1, p<0.05 p<0.01.
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Table A6: Effect of social security wealth on net financial and real wealth — Full sample

OoLS Robust regression Median regression
Financial Real wealth  Financial Real Financial Real
wealth wealth wealth wealth wealth
I, 0.063 0.109*** 0.041*** 0.145%*** 0.040*** 0.155***
(0.061) (0.036) (0.013) (0.034) (0.012) (0.025)
P, -0.052 -0.186%** -0.023* -0.101***  -0.028** -0.099%***
(0.051) (0.041) (0.014) (0.030) (0.014) (0.032)
Age -0.217 0.255* -0.040 0.128 -0.083* 0.217*
(0.165) (0.140) (0.042) (0.099) (0.046) (0.126)
Age squared 0.001 -0.002* 0.000 -0.001 0.001* -0.002*
(0.001) (0.001) (0.000) (0.001) (0.000) (0.001)
Married 0.676*** 1.175%** 0.171%** 0.855*** 0.208*** 0.841%**
(0.131) (0.148) (0.040) (0.108) (0.050) (0.138)
Female -0.237 0.123 -0.030 0.121 -0.028 0.103
(0.208) (0.194) (0.039) (0.100) (0.041) (0.121)
Nb Children -0.107 -0.054 -0.003 -0.018 -0.011 -0.011
(0.072) (0.042) (0.018) (0.031) (0.017) (0.036)
Secondary education  0.222%** 0.516%** 0.087* 0.277** 0.071* 0.363***
(0.109) (0.158) (0.047) (0.109) (0.043) (0.133)
Tertiary education 1.009*** 0.943*** 0.205%** 0.757%** 0.336*** 0.839***
(0.272) (0.169) (0.059) (0.126) (0.069) (0.162)
Very good health 0.710 -0.388 0.070 -0.439%* 0.101 -0.232
(0.559) (0.338) (0.082) (0.191) (0.130) (0.237)
Good health 0.200 -0.570** 0.031 -0.603***  0.065 -0.417%*
(0.199) (0.279) (0.075) (0.175) (0.093) (0.215)
Fair health 0.145 -0.771%** -0.010 -0.740*%**  0.009 -0.586**
(0.228) (0.291) (0.074) (0.189) (0.084) (0.233)
Poor health -0.227 -1.217%** -0.115 -1.008***  -0.092 -0.743**
(0.291) (0.317) (0.100) (0.261) (0.104) (0.312)
Constant 8.205 -6.384 1.721 -2.552 3.289** -5.842
(5.475) (4.893) (1.458) (3.417) (1.642) (4.316)
N 1082 1082 1082 1082 1082 1082

Note: Robust standard errors in parentheses. In median regression, standard errors are based on 1,000
bootstrap replications. p<0.1, p<0.05 p<0.01.
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Table A7: Effect of social security wealth on net non-pension wealth — Adding covariates (Median

regressions)

(1) (2) (3) (4) (5)
Risk Partner’s Inheritances Low High
aversion characteristics educated educated
I; 0.173%** 0.181%** 0.185%** 0.248 0.176***
(0.038) (0.041) (0.037) (0.231) (0.049)
P, -0.144***  _0.144%*** -0.138*** -0.178 -0.207
(0.054) (0.052) (0.049) (0.120) (0.131)
Age 0.080 0.056 0.057 0.108 -0.158
(0.195) (0.199) (0.180) (0.303) (0.508)
Age squared -0.001 -0.001 -0.001 -0.001 0.001
(0.001) (0.001) (0.001) (0.002) (0.004)
Married 0.821*** 1.213*** 1.198*** 1.129*** 1.712%**
(0.221) (0.201) (0.184) (0.260) (0.605)
Female -0.121 0.002 0.061 -0.191 -0.198
(0.209) (0.187) (0.173) (0.325) (0.482)
Nb Children -0.026 -0.033 -0.023 -0.125 -0.074
(0.055) (0.061) (0.059) (0.078) (0.160)
Secondary education 0.532%%* 0.547%** 0.547%** - -
(0.215) (0.234) (0.218)
Tertiary education 1.167*** 1.357*%** 1.293*** - -
(0.231) (0.280) (0.244)
Very good health -0.488 -0.184 -0.198 -0.147 -1.363*
(0.344) (0.378) (0.350) (0.659) (0.812)
Good health -0.661** -0.387 -0.390 -0.184 -1.524*
(0.308) (0.343) (0.319) (0.546) (0.785)
Fair health -0.902***  -0.692* -0.685** -0.445 -1.874**
(0.333) (0.364) (0.346) (0.562) (0.858)
Poor health -1.314***  -1,035** -0.964** -0.827 -2.156*
(0.455) (0.476) (0.438) (0.704) (1.173)
Risk averse -0.868*** - - - -
(0.179)
Partner work - 0.201 - - -
(0.591)
Partner education - 0.427 - - -
(0.365)
Inheritances - - 0.604 - -
(0.381)
Constant 0.408 -0.122 0.194 -1.658 9.999
(6.808) (6.952) (6.240) (10.726) (17.527)
N 1082 1082 1082 265 314

Note: Robust standard errors in parentheses. Standard errors are based on 1,000 bootstrap replications. ! p
<0.1, p<0.05, p<0.01
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