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Abstract

The expectations of economic agents play a crucial role in almost any inter-temporal
economic model. Using 2009–12 panel data for a representative sample of the Dutch
population, we analyze consumers’ income and pension expectations. We focus on
heterogeneity across socioeconomic groups and associations with how consumers perceive
the economic and financial crisis. We find that pension expectations become more pessimistic
over the 4 years, in line with pension reforms and the crisis. We find substantial differences
across groups that are generally plausible and in line with financial theory.
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1 Introduction

The expectations of economic agents play a crucial role in almost any inter-temporal
economic model. This certainly applies to the decisions of working age individuals
that relate to pension and retirement planning, which automatically require agents
to be forward looking in a life-cycle context. This is probably one of the reasons
why measuring individuals’ expectations has become particularly popular in the con-
text of the economics of ageing; see, e.g., Hurd (2009). With the recent and ongoing
pension reforms in many countries, individual responsibility for pension planning
increases, increasing the relevance of what drives consumers’ pension related expecta-
tions and decisions and how this varies across socioeconomic groups.
In this paper, we study the Dutch adult population’s subjective expectations on

household income, on the retirement age, and on pension income, using household
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panel data with four waves administered in 2009–12. This was a time period of on-
going pension reforms in combination with a deep economic crisis. We first analyze
consumers’ short-run expectations of the development of the crisis and its financial
and labor market impact on the household. Second, we study how these perceptions
of the crisis are associated with subjective expectations of the adequacy of next year’s
household income. Comparing expected changes in household income adequacy with
realizations reported 12 months later, we also analyze the deviations between realiza-
tions and expectations, and how they are shaped by what people think about the na-
ture of the crisis.
We then analyze the subjective expectations of the retirement age and pension in-

come replacement rates. We consider how they change over time (due to either the
pension reforms or the recession) and then focus on how they vary across socio-
economic groups and with the crisis perceptions.
A few other studies have considered consumers’ subjective expectations during the

recent recession. Christelis et al. (2011) find that among older Americans, the con-
sumption drop during the crisis is larger for those who expect that the negative shocks
to the asset markets are permanent than for those who expect them to be temporary,
suggesting that individuals respond in a plausible way to more optimistic or pessim-
istic expectations. Hurd and Rohwedder (2012a) analyze how several subjective prob-
abilities of Americans aged 50 and over changed from 2008 to 2009, and conclude
that the crisis led to more pessimism about house and stock price developments, to
later expected retirement, and, in particular, to lower expected bequests. This pessim-
ism is reflected in lower spending and higher saving. The pessimism concerning stock
and housing markets is confirmed using data covering the complete adult population
in the US from November 2008 until April 2010 in Hurd and Rohwedder (2010).
Banks et al. (2013) find evidence that among the 50+ population in England, negative
wealth shocks due to the crisis reduced the probability of leaving a bequest. On the
other hand, Crawford (2013) finds no effect on the expected age of retirement
among older UK workers.
As expected, we find that the expectations of short-run changes in income adequacy

are associated in a plausible way with consumers’ perceptions of the crisis. More inter-
esting is that the same applies to realized changes in income adequacy: those who are
afraid the crisis will affect their family or are more concerned about losing their job,
more often report a negative change in income adequacy 12 months later (keeping
other variables constant), confirming that the subjective crisis perceptions indeed
have predictive value for changes in actual income adequacy in the expected direction.
The higher educated attach a higher likelihood to a (substantial) increase as well as a
(substantial) fall in income adequacy, suggesting that they are more uncertain about
changes in their future income during the recession than the lower educated groups.
When considering pension expectations, aggregate changes over time have to be

interpreted with care since pension reforms and recession coincided, and the short
time period covered by our data makes it impossible to disentangle the two effects.
We therefore focus on the variation across consumers with different characteristics
and crisis perceptions, revealing some interesting and plausible patterns. For example,
we find that people who think the crisis will affect them more severely expect an older
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earliest age at which they can retire. People who are concerned about losing their job
during the crisis also have more uncertainty concerning their pension income replace-
ment rate. The most salient differences in the subjective pension income replacement
rate distributions are those related to education level: higher educated groups expect
lower replacement rates, but are also less uncertain about their replacement rates.
Overall, the relations between crisis perceptions, income expectations, realized in-

come changes, and pension expectations and their associations with background char-
acteristics are largely in line with the notion that individuals form their expectations
according to the precepts of financial theory. In this sense, our findings are an add-
ition to the growing literature demonstrating that investors behave according to finan-
cial theory, such as Calvet et al. (2007, 2009), Calvet and Sodini (2014) and Betermier
et al. (2014).
The remainder of this paper is organized as follows. Section 2 gives a brief overview

of the development of the crisis and the debate on pension reforms in the Netherlands
over the time period covered by the data. Section 3 describes the data used in the ana-
lysis. In Section 4, the variables describing the respondents’ perceptions of the crisis
are analyzed. Section 5 focuses on how the perception of the crisis relates to expecta-
tions of next year’s income adequacy and deviations between expected and realized
changes in income adequacy. Section 6 analyzes how the perception of the crisis
and other factors determine retirement expectations. Section 7 concludes.

2 The crisis, pensions, and pension reforms in the Netherlands

To sketch the context that the respondents faced when answering the survey questions
over the time period considered (2009–12), we briefly discuss some crisis indicators
and the public debate on pensions and reforms. Table 1 presents some macro-
economic indicators for the Netherlands in the time period 2006–13. It shows that
the timing of the crisis is ambiguous. While the Amsterdam stock exchange index al-
ready went down in 2007, dropped dramatically in 2008, and partly recovered since
2009, gross domestic product (GDP)-growth remained positive until 2008, purchasing
power started falling from 2009, and unemployment remained fairly stable until a dra-
matic increase in 2012. This is what one would expect in an asset-pricing model, since
the stock market is forward-looking and tends to lead the real economy. The subject-
ive indexes in the bottom panel of the table confirm that consumers perceived the cri-
sis as very serious in 2009. They saw some recovery in 2010 but are remarkably
pessimistic in 2012 and 2013, a time period when other countries already seemed to
have perceived the end of the recession. Still, the pessimism of Dutch consumers in
2012 and 2013 seems rational ex post, since Dutch GDP fell in both years. The timing
of the crisis clearly differed with that in other countries. For example, Hurd and
Rohwedder (2012b, p. 14) find that in the US, spending started recovering from the
second quarter of 2010. Still, the notion that subjective indexes of the perception of
the crisis lag behind the objective crisis indices is in line with findings for the US,
where the crisis formally ended in June 2009 but pessimism among private consumers
remained large for a much longer time period (Hurd and Rohwedder, 2010, 2012a).
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Changes in pension and retirement expectations over this period were not only
induced by the crisis, but also by a sequence of reform plans and actual reforms in
the Dutch pension system; see, for example, Goudswaard (2013) for an overview.
The Dutch pension system is characterized by a flat rate pay-as-you-go state pension
at the subsistence level for everyone who has continuously been a Dutch resident from
age 15 until age 65, in combination with a relatively large second pillar of mandatory
occupational pensions, covering more than 90% of Dutch employees (see, e.g.,
OECD, 2011). The large majority of occupational pensions have a defined benefit na-
ture, with risk sharing across participating employees of several generations in the
same firm or the same sector of industry. Compared to other countries, replacement
rates of the combined first and second pillar are high. There is also substantial disper-
sion, but the subsistence level state pension helps to reduce poverty among the elderly.
In 2013, the Dutch system ranked second after Denmark according to the overall
Melbourne Mercer Global Pension Index which ranks 20 countries in the world. It
ranked first in pension adequacy, second in integrity (after Australia), and third in sus-
tainability (after Denmark and Sweden); see Australian Centre for Financial Studies
and Mercer (2013).
Still, already in the years before the crisis the sustainability of state and occupation-

al pensions has been under pressure. Population ageing has increased the costs of the
pay-as-you-go state pension. After several proposals that for various reasons were
never implemented, the government implemented a reform in 2012 that gradually

Table 1. Objective and subjective macro-economic indicators, 2006–13

Year 2006 2007 2008 2009 2010 2011 2012 2013

Objective measures
GDP growth (%) 3.4 3.9 1.8 −3.7 1.5 0.9 −1.2 −0.8
Change in purchasing power (%) 3.0 3.1 1.4 1.7 −0.5 −0.8 −1.0 n.a.
Unemployment rate (%) 5.5 4.5 3.8 4.8 5.4 5.4 6.4 8.3
Change in consumer prices (%) 1.2 1.6 2.5 1.2 1.3 2.3 2.5 2.5
Change in house prices (%) 4.6 4.2 3.0 −3.4 −2.2 −2.4 −6.5 −6.6
Stock market index (AEX),
December

718 673 289 383 424 393 438 508

Change in private consumption (%) −0.3 1.8 1.3 −2.1 0.3 −1.1 −1.6 −2.1
Subjective measures
Consumer confidence index Q1 −11 13 −7 −30 −11 −5 −36 −39
Economic climate index Q1 12 14 −39 −44 −18 −28 −57 −44
Willingness to purchase index Q1 −9 4 −7 −8 −9 −12 −21 −24

Source: Statistics Netherlands, Statline; http://statline.cbs.nlhttp://statline.cbs.nl (retrieved
Summer 2014)
Consumer confidence index: based upon five subjective questions on own financial situation and
economic situation in general
Economic climate index: based upon two subjective questions on economic situation in general.
Willingness to purchase index: based upon three subjective questions on own financial situation
and whether it is a good time for large purchases.
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increases the eligibility age for a state pension to 67 years in 2021. For younger
cohorts, the eligibility age will be linked to life expectancy, which means that it will
probably rise further. Moreover, occupational pension funds have experienced a de-
terioration of their financial position due to low interest rates and poor investment
returns on the stock market during the financial crisis. This has prevented them
from compensating the pension benefits for inflation, and has even in many cases
made them cut nominal pension levels. The latter happened on a large scale for the
first time in 2013, when many pension funds felt forced to reduce benefit levels of cur-
rent and future retirees by up to 10%.1 Further reductions are implemented by a smal-
ler number of pension funds in 2014.
As in many other countries, already in the years before the crisis, pension funds cut

down generous early retirement arrangements that made it possible to retire before the
standard retirement age (then 65) without any reduction in annual pension benefits.
As a consequence, labor force participation of the age group 55–65 has increased sub-
stantially over the past decade. The average retirement age of employees increased
from 61.0 years in September 2006 to 63.9 years of age in September 2013.2 In re-
sponse to the increase in the state pension eligibility age, pension funds have started
working with higher benchmark retirement ages, but there is a tendency toward
flexibility, with occupational pension arrangements allowing for retirement in some
age band and an actuarially fair reduction or increase in the pension benefit level
in case of earlier or later retirement, and including opportunities for gradual retire-
ment. Van Vuuren (2014) argues that for most workers, flexibility in retirement can
be realized through the second pillar, even if there is no flexibility in the subsistence
level state pension. There are no plans to replace defined benefit (DB) by defined con-
tribution (DC) pensions at a large scale, but the nature of the DB pension is going to
change (Goudswaard, 2013). The current DB contracts provide nominal guarantees,
but due to inflation, these guarantees are not meaningful in the long run and may even
misguide consumers due to money illusion. The general public is not well aware of the
risk of incomplete indexation (i.e., incomplete compensation for wage or price infla-
tion) for future purchasing power. The new plans involve making these risks more ex-
plicit and allow for a choice between nominal guarantees or a real ‘defined ambition’
contract where part of the longevity and inflation risks are born by the consumers. In
terms of purchasing power, these pensions involve about the same risk as existing DB
plans with nominal guarantees (CPB, 2012, Figure 5.7).
The mandatory retirement age used to be 65. It will probably follow the state pen-

sion eligibility age and rise till 67 years and even further in the longer run.
Opportunities to work beyond the mandatory retirement age are scarce but may in-
crease in the future, in line with the tendency toward more flexibility. The extent to
which employers will be willing to cooperate with the several forms of flexibility, how-
ever, is not yet clear. A promising sign is that, as shown by Van Vuuren (2014), there
has been a substantial increase in the number of part-time jobs in the age group 65–69

1 See http://www.pensioenfederatie.nl/_downloads/Lijst_verlagingen_2013.pdf.
2 See http://statline.cbs.nl/StatWeb/publication/?DM=SLNL&PA=80396NED&D1=9&D2=0&D3=0&
D4=0&D5=1-2&D6=0-2,8,15&D7=0&D8=0,3,6-7,9-13&VW=T.
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(beyond the standard retirement age) from 1992 until 2008, accounting for almost the
complete labor market participation increase in that age group.

3 Data

The data are taken from the Netspar Pension Monitor (NPM), a survey initiated and
funded by Netspar (the (Dutch) Network for Studies on Pensions, Aging and
Retirement). This survey was administered to respondents who participate in the on-
going CentERpanel, an online panel survey administrated by CentERdata affiliated
with Tilburg University.3 The CentERpanel covers the population in the
Netherlands of ages 16 and older and consists of households in which one or more
adults are invited to complete questionnaires over the Internet every weekend.
Households are randomly selected from the Dutch population registers, and those
without prior Internet access are given access and the necessary equipment. About
75% of all panel members respond to the questions in a given weekend. Panel attrition
is compensated by an annual refreshment sample.
The questionnaires of the NPM are distributed to all CentERpanel members of

ages 25 and older (since younger respondents were assumed not to think much
about pensions or retirement). Data collection started in Summer 2006 and ended
in December 2012. The NPM consists of short monthly questionnaires including
questions on expectations concerning pension reforms and on satisfaction with pension
provisions and the pension system, which have been analyzed elsewhere (see, e.g.,
Bissonnette and van Soest, 2012; De Bresser and van Soest, 2015) and a longer annual
survey (usually administered in June) including the questions on expected retirement
and replacement rates, expected income changes, and, since 2009, the perceived im-
portance of the crisis. The early waves of annual data on expected replacement rates
have been analyzed in Van Santen et al. (2012) and De Bresser and van Soest
(2013, 2015). In the present paper, we reanalyze these data focusing on their relation
to the perception on the crisis (the data on which have not been used in earlier studies).
The data on income change expectations and realizations are similar to the older data
used in earlier studies of, for example, Dominitz and Manski (1997) and Das and van
Soest (1999). Here our main goal is to investigate whether systematic deviations be-
tween realizations and expectations are related to background characteristics and the
perceived nature and impact of the crisis.

3.1 Perceptions of the effects of the crisis

We will use five variables on the perception of the crisis and its potential effect on re-
tirement. They are the answers to the survey questions on how much respondents
agree with five statements, on a scale from 1 (not at all) to 10 (completely). The
first two questions refer to the influence of the crisis on the respondent and his or
her household:

3 The CentERpanel has been used in numerous studies on many topics. See http://www.centerdata.nl/en/
centerpanelhttp://www.centerdata.nl/en/centerpanel for more information and a list of publications.
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. Cris_ family: I am afraid the crisis will affect my family in the next 12 months.

. Cris_ job: I am confident that I will keep my current job in the next 12 months.

. The other three questions refer to the (potential) effect of the crisis on retirement
planning:

. Cris_delay: I would rather delay retirement for a few years than save more.

. Cris_retage: I do not think the crisis will affect when I retire.

. Cris_retinc: I do not think the crisis will affect the level of my retirement income.

Note that most of the questions are framed in a positive manner, such that higher
values for the answers given by the respondent indicate more optimism. The exception
is the effect of the crisis on the respondent’s family. Figures 1 and 2 show how the
frequency distributions of the answers to the five questions developed over time.
The way these figures are organized is based upon Schwabish (2014). Each bar
shows the relative frequencies as well as the cumulative distribution of the variable
in a given year, making it easy to compare the distributions over the years. The
first panel in Figure 1 shows that many respondents think the crisis will affect their
family in the next 12 months. This is particularly so in 2012 and 2009, when high
scores are more common than in the other years. The boundary between, for example,
7 and 8 is further to the left in 2012 and 2009, implying that the proportion of respon-
dents answering 8 or more is higher in these 2 years. The large degree of pessimism in

Figure 1. (colour online) Frequency distribution of answers to
the questions concerning the effect of the crisis on family and
possibility of job loss by survey year. Scale: 1 (do not agree at
all) to 10 (fully agree).
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2012 is in line with the 2012 drop of consumer confidence and the perception of the
economic climate in Table 1.
The respondents are generally much less concerned about losing their current job in

the next 12 months (second panel of Figure 1). This makes sense, since losing the job
due to the crisis is only one way in which the crisis can affect the household, but cer-
tainly not the only way. Earnings could fall even though the job is not lost, other
household members could lose their job, etc. The respondents are somewhat more
pessimistic about keeping their job in 2012 than in 2011, but differences between
2012 and 2009 or 2010 are very small.

Figure 2. (colour online) Frequency distribution of answers
to the questions concerning potential effect of the crisis on
retirement planning by survey year. Scale: 1 (do not agree at
all) to 10 (fully agree).
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The first panel of Figure 2 shows that the willingness to delay retirement instead of
increasing savings for retirement has increased in 2011 and 2012. This may relate to
the policy reforms, which at that time involved the decision to raise the future eligi-
bility age for state pensions, with the idea that this also will lead to a substantial in-
crease of the average retirement age. The clearest time trends are found in the two
bottom panels: more and more respondents are convinced that the crisis will affect
their retirement age and their retirement income. This is probably not only because
the crisis in general appeared to be more serious than it seemed initially, but also be-
cause of the reforms of the state pension already mentioned above and the ongoing
negative publicity on the financial problems of occupational pension funds. These
financial problems implied that occupational pension funds could not compensate fu-
ture and current pensioners for inflation and thus led to cuts in real pensions (though
nominal pension cuts only came in the next year; see Section 2).

3.2 Income adequacy expectations and realizations

The question on the realized change in income adequacy is the following:

. Compared to 1 year ago, has the purchasing power of your household increased or
decreased? (increased/decreased/stayed the same) NB: with the purchasing power of
an income we mean how much can be bought for this income.

Two subjective probability questions on the expected adequacy of income change im-
mediately follow after the question on the realized change.

. What is the probability that 1 year from now, the purchasing power of your total
household income will be larger than it is now? The probability that next year
we can buy more for our household income is . . .. percent.

. What is the probability that 1 year from now, the purchasing power of your total
household income will be smaller than it is now? The probability that next year
we can buy less for our household income is . . .. percent.

The first panel of Table 2 shows how realized purchasing power changes have devel-
oped over time. The negative effect of the crisis is clear and increases over time: The
percentage of households reporting a fall in purchasing power increases over the years
to more than 56% in 2012, and is always much larger than the percentage reporting an
increase.
The second panel shows the expectations for the next 12 months. The average prob-

abilities of an increase in purchasing power are rather small and do not change much
over the 4 years. On the other hand, the probabilities of a reduction are much larger
and increase substantially, particularly from 2011 to 2012. This is all in line with the
notion that people perceived the crisis as more and more severe over time. Most peo-
ple attach a low probability to a purchasing power increase, and this does not change
much over time. The percentage of respondents who reported that the purchasing
power of their household income would fall with 100% certainty, rose from almost
11% in 2009 to almost 26% in 2012.
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If all shocks are idiosyncratic and average out, if respondents have rational expec-
tations, and if they use the same distinction between an increase, a decrease, and no
change of purchasing power in the expectations and realizations questions, then we
would expect the average subjective probabilities in the second panel to be similar
to the realized percentages in the first panel concerning the same time period. In
fact, there are some deviations, but they are not very large. They suggest that respon-
dents ex post were not pessimistic enough – income changes turned out worse than
expected. For example, the realized percentages with an increase and decrease from
2011 to 2012 are 7.2 and 56.3, while the average probabilities reported in 2011
were 18.4 and 49.7. Compared to their expectations, fewer people than expected ac-
tually experienced an increase, and more people than expected actually experienced
a fall. We cannot say here whether this is due to an unanticipated common shock
or non-rational expectations.

Table 2. Mean probabilities of decrease and increase in purchasing power over the next
year and realizations 1 year later

Realization reported in a given survey year

Year Decrease Remained the same Increase

2009 39.44 49.24 11.33
2010 43.03 46.97 10.00
2011 46.67 44.32 9.00
2012 56.27 36.50 7.23

Average probability (in %) of increase/decrease in the next year

Year Pr (Decrease) Pr (Increase)

2009 41.12 17.35
2010 42.14 16.17
2011 49.70 18.37
2012 62.15 15.08

Mean subjective probability of increase/decrease (in %) by realization reported 1 year later

Year

Decrease Remained the same Increased

Pr (Decrease) P (Increase) P (Decrease) P (Increase) P (Decrease) P (Increase)

2009 50.54 10.98 33.39 19.12 38.16 38.64
2010 55.36 9.50 29.89 17.97 32.01 42.78
2011 58.86 13.20 40.28 20.02 27.11 49.98

Note: This panel gives the average subjective probabilities for three groups of respondents: those
who 12 months later reported that their income adequacy increased, fell, or remained the same.
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The bottom panel of the table compares expectations and realizations for the same
12 months periods. It shows a clear but imperfect positive relation between expecta-
tions and realizations, as expected. For example, those who reported their purchasing
power had fallen in the 12 months between Summer 2011 and Summer 2012 had given
an average reported probability of a decrease of 59% 12 months earlier (last row, first
column), while for those who reported an increase from Summer 2011 until Summer
2012, the average probability of a decrease was much smaller (27%; last row, fifth col-
umn). In other words, the predicted probabilities of a reduction in purchasing power
of their household income were much larger among those who ex post indeed experi-
enced such a reduction than among those who experienced an increase in their pur-
chasing power. The results for the predicted probability of an increase in
purchasing power also point in this direction: among those who experienced an in-
crease from 2011 until 2012, the average reported probability of an increase was al-
most 50% (last row, last column), while among those who experienced a reduction
in purchasing power it was only 13% (last row, second column). All these results sug-
gest that most respondents were able to predict whether their household’s purchasing
power would increase, fall, or remain the same in the next 12 months.

3.3 Retirement expectations

The expected (earliest) retirement age is the answer to the question: ‘What is the earli-
est age at which you think you can retire?’ The answer has to be between ages 50 and
75.4 The distributions of the answers are given in Figure 3. The mode is age 65 in all
years, although the size of the peak at 65 decreases somewhat from 2009 till 2010.
Still, the distribution is surprisingly stable over time, with sample means equal to
63.9 in 2009, 64.3 in 2010, and 64.0 in 2011 and 2012. It seems that the tendency to-
ward later retirement is compensated by a tendency toward more flexibility, so that
the average earliest retirement age hardly changes.5

Retirement replacement rate expectations are measured using a set of subjective
probability questions. Since this has been described extensively in Van Santen et al.
(2012) and De Bresser and van Soest (2013, 2015), we explain it only briefly here.
Six survey questions on the retirement income replacement rates (RIRRs) were
asked to all respondents who worked as employees. These questions were phrased
as follows (where the part in brackets is the reported earliest retirement age discussed
above):
If you would retire at (earliest retirement age), please consider your net total pen-

sion income including public pension, relative to your present net wage or salary.
What would you think is the probability that your net total pension income in the
year after retirement will be worth in terms of purchasing power . . . Less than
100% of your present net wage? . . . Less than 90% of your present net wage? . . . . . .
Less than 50% of your present net wage?

4 There is also a question about the latest age at which the respondent has to retire. We do not use it since
it has too many missing values – many respondents think there is no such age.

5 This is confirmed by the increasing latest age of retirement. The mean of this variable (ignoring missing
values) rises from 64.9 years in 2009 to 66.5 years of age in 2012.
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The answers to these six questions for a given respondent in a given year provide six
points on the graph of the respondent’s subjective cumulative distribution function of
their RIRR. Following Bellemare et al. (2012) and De Bresser and van Soest (2015),
these six points are used to nonparametrically estimate the complete subjective distri-
bution of the future RIRR for each observation. The distribution function is obtained
by linking the six points corresponding to the reported probabilities using splines, im-
posing monotonicity. The variables used for further analysis are the medians and the
interquartile ranges (IQR, the difference between the 75th and 25th percentile) of
these subjective distributions. How their distributions develop over time is illustrated
in Figure 4.
The top panel of this figure shows that over the 4-year time period, the distribution

of the median expected replacement rate shifts to the left: the respondents become less
optimistic over time, in particular after 2010. The average of the median replacement
rate falls from almost 80% in 2009 and 2010 to 70% in 2012. In particular, it seems
that the group with a very high median has shrunk substantially, and the distribution
of the medians has become much less skewed. The bottom panel shows that at the
same time, uncertainty has increased. In particular, the size of the group with very
high uncertainty has become larger.

4 Perceptions of the crisis

In this section, we analyze which factors are the best predictors of how respondents
perceive the economic crisis and how this affects their pension planning. To do so,
we estimate ordered response models explaining the questions presented in Section

Figure 3. Frequency distribution of the earliest age at which respondents report
they can retire by survey year.
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3.1. As all other econometric models used in this paper, the basis of the model will be
an unobserved linear index of the following form:

y∗it = x′itβ + αhh + αind + εit, (1)

where xit is a set of regressors for individual i in year t, αhh and αind are household-
specific and individual-specific effects, respectively, and εit is an idiosyncratic error
term. We treat the individual and household specific effects as random effects, inde-
pendent of each other, regressors xit and error terms εit, and following normal distri-
butions with mean zero and variances σ2hh and σ2ind , respectively. The error terms are

Figure 4. (colour online) Mean and quantiles of median and IQR of
subjective replacement rate distributions
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also assumed to be independent of each other and normally distributed, with mean
zero and variance σ2ε .

6

The independent variables in xit are standard socioeconomic and demographic
characteristics (gender, living with partner or not, age and age squared, educational
dummies), log of net income (set to 0 whenever income was missing or 0), dummies
for occupational status (taking paid work as an employee as the reference category,
with dummies for being self-employed (or working in a family business), retired, on
disability benefits, homemaker, and unemployed), dummies controlling for the sector
where someone works or worked (public sector, the construction sector, financial ser-
vices, other services, ‘other’ sectors being the reference group). Descriptive statistics of
these variables are presented in Table A1 in the Appendix. Yearly dummies were also
included (using 2009 as the reference year).
Depending on the nature of the dependent variable of interest, we will use standard

econometric models based upon this index. For the categorical answers on the 1-to-10
scale concerning perception of the crisis, the ordered probit seems a natural choice,
assuming that the observed dependent variable yit is given by

yit = j if γ j−1 , y∗it ≤ γj , (2)

where γ0 =−∞, γ1 = 0, and γ10 =∞, leaving nine cutoff parameters to be estimated.
The location of y∗it is fixed by setting the constant term in the equation for y∗it to
zero. Moreover, we fix the scale by normalizing the parameters σε to 1.
The first column of Table 3 presents the estimation results for the question whether

the crisis will affect the family in the next 12 months (Cris_family). To simplify inter-
pretation, we recoded this variable by adding a minus sign so that higher values indi-
cate optimism, as the other variables. This does not change the magnitude of the
estimated coefficients.
Few variables are significant. Keeping other characteristics constant, respondents

with high education level are less concerned that the crisis will affect them than
those with lower levels of education. This corresponds to the notion that the income
of the higher educated is less sensitive to the business cycle than that of the lower edu-
cated (Cocco et al., 2005). The strongest effects are found for some of the labor force
status dummies: respondents on disability or unemployment benefits are particularly
concerned that they will be affected. This could be because in the policy debate on
required budget cuts, lowering unemployment and disability benefits played an im-
portant role. Moreover, these respondents may be most concerned about not being
able to find or keep a job due to the crisis. The other significant variables are the
year dummies, revealing a pattern that is similar to that in Figure 1. Both household
and respondent specific effects are significantly present, but the former are much more
sizeable than the latter. The two unobserved heterogeneity terms together capture
52.4% of the total unsystematic variation in the answers, somewhat more than the
error terms.

6 We experimented with (quasi) fixed effects models but the within respondent variation in most time vary-
ing variables is too small to get meaningful results.
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Table 3. Estimation results: perception of the crisis and effect of the crisis on retirement planning

Cris_family Cris_job Cris_delay Cris_retage Cris_retinc

Male 0.041 (0.053) 0.066 (0.082) 0.203*** (0.067) −0.011 (0.052) −0.019 (0.058)
Partner −0.063 (0.064) 0.225** (0.091) −0.185** (0.079) 0.044 (0.060) 0.068 (0.064)
Age −0.018 (0.014) −0.014 (0.031) 0.026 (0.031) −0.067*** (0.024) −0.081*** (0.026)
Age-sqr./100 0.018 (0.013) 0.011 (0.033) −0.047 (0.033) 0.075*** (0.026) 0.082*** (0.028)
Log. net-inc. 0.008 (0.013) 0.032 (0.025) 0.028 (0.018) 0.018 (0.015) 0.010 (0.016)
Educ. med. −0.034 (0.067) 0.130 (0.107) 0.025 (0.091) 0.083 (0.070) −0.092 (0.076)
Educ. high 0.140** (0.067) 0.029 (0.105) 0.102 (0.091) 0.072 (0.070) −0.223*** (0.075)
Public sector 0.007 (0.073) 0.432*** (0.104) 0.034 (0.087) −0.027 (0.068) 0.056 (0.073)
Retired −0.001 (0.084)
Disabled −0.292** (0.122) −0.409*** (0.134) −0.172* (0.103) −0.006 (0.110)
Home maker 0.022 (0.104)
Unemployed −0.357** (0.149) −0.069 (0.157) −0.096 (0.131) 0.033 (0.140)
Self-employed 0.051 (0.109) 0.240* (0.132) 0.350*** (0.115) 0.148 (0.091) 0.201** (0.097)
Construction −0.004 (0.148) −0.253 (0.186) 0.030 (0.167) 0.009 (0.131) 0.040 (0.141)
Manufacture −0.005 (0.101) 0.134 (0.131) −0.039 (0.115) −0.023 (0.090) 0.089 (0.097)
Financial services 0.162 (0.150) 0.034 (0.186) 0.152 (0.169) 0.131 (0.132) 0.400*** (0.141)
Other services −0.088 (0.106) −0.133 (0.132) 0.164 (0.115) 0.021 (0.090) 0.104 (0.097)
2010 0.183*** (0.046) −0.004 (0.071) −0.148** (0.067) −0.195*** (0.062) −0.149** (0.063)
2011 0.109** (0.043) 0.058 (0.068) 0.275*** (0.059) −0.312*** (0.055) −0.326*** (0.056)
2012 −0.306*** (0.045) −0.081 (0.070) 0.400*** (0.062) −0.437*** (0.058) −0.536*** (0.059)
σhh 0.928 0.677 0.830 0.560 0.474
σind 0.532 0.777 0.490 0.181 0.481
N 5,317 2,519 2,918 2,918 2,918

Notes: Cris_ family recoded by adding minus sign so that higher value always indicates a more positive view. Standard errors in parentheses; *, ** and
*** denote significance at the 1, 5 and 10% level, respectively.
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The second column analyzes how confident respondents are about keeping their job
in the next 12 months (Cris_ job). It shows that respondents with a partner are more
confident than singles, perhaps because they have selected into more stable jobs. The
most salient finding here is the strong positive coefficient on the dummy for working
in the public sector – public sector jobs are considered to be much less at risk than
private sector jobs. Even though government budget cuts have led to a large loss of
public sector jobs in recent years, most of this was achieved by not filling vacancies
when people retired or found another job. Compared to the jobs lost in the private
sector due to bankruptcies and reorganizations, only few public sector workers
were fired, most of them on temporary contracts. Workers in the construction sector,
which suffered most from the crisis, are less optimistic than workers in other sectors,
but this difference is not significant. Again, the two heterogeneity terms capture just
more than half of the total unsystematic variation. Unlike in the first equation, indi-
vidual heterogeneity is slightly more important than heterogeneity at the household
level. This makes sense because employment is an individual issue.
The third column shows who is willing to delay retirement rather than save more in

response to less generous pension benefits (Cris_delay). The self-employed are more
often willing to delay retirement than others. This makes sense since they will typically
have more flexibility in determining their own retirement age (and more opportunities
to work beyond the standard retirement age) than employees, particularly if they want
to work beyond the standard retirement age. Respondents on disability benefits are
least inclined to delay retirement, probably because they expect that health problems
will limit their ability to work at an older age. Males and single respondents are more
inclined to adjust the timing of their retirement than females and respondents with a
partner. Perhaps this relates to joint retirement planning: married women may adjust
their retirement plans to when their partners retire rather than independently adjust-
ing their retirement age if their pension turns out to be lower than expected. The fact
that in this equation household specific effects play a much larger role than individual
specific effects is also suggestive of joint retirement planning.
Column 4 explains how much respondents agree with the statement that the crisis

will not affect when they retire (Cris_retage). Note that the question explicitly refers to
the crisis and not to pension reforms, but respondents who think that pension reforms
are also shaped by the crisis may well incorporate the effects of pension reforms. This
question is the first question where we find a significant age pattern, implying a min-
imum at about 45 years of age. This suggests that the younger age groups and the age
groups approaching retirement age more often tend to think that their retirement age
will not be affected than the age group 40–50. Policy reforms are indeed accompanied
by transition measures that imply that the standard retirement age does not change as
much for those who already approach the retirement age. For the younger age groups,
it may be reasonable to argue that the effects of the current crisis will be dominated by
new developments after this crisis and before their retirement. Unobserved heterogen-
eity in Cris_retage is less important than in the other questions, capturing only 35% of
the total unsystematic variance. Since the systematic variance is also quite limited,
with few significant regressors, this means that much of the variation in the answers
is idiosyncratic.
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The final column presents the results for the equation explaining whether respondents
agree that their pension income will not be affected by the crisis (Cris_retinc). The age
pattern is similar as in the previous question, with a minimum at 49.4 years, suggesting
that those around age 50 are most concerned about the effect of the crisis on their pen-
sion income. Respondents with high education are more concerned than others, even
though they are less concerned that the crisis will affect their family (first column).
Probably this is because their pension income will largely be determined by an occupa-
tional pension, and they realize that occupational pensions will be affected by the crisis,
in spite of the current nominal guarantees (see Section 2). On the other hand, the self-
employed and respondents working in the financial services sector are more confident
than other groups that their pension income is not affected by the crisis. The latter re-
sult seems surprising since one would expect that those who work in the financial ser-
vices sector should be most exposed to the information on the risk induced by
incomplete indexation, and nominal pension cuts.
All in all, background characteristics only explain a small part in the variation of

these crisis perception variables. In four of the five cases, year dummies are significant
and explain more than the respondent characteristics, with patterns in the year dum-
mies similar to the patterns in Figure 1.7

Finally, since many of the questions refer to pensions, there is a concern that
younger respondents are not involved with the topic and do not answer the questions
seriously. We therefore also ran the same regression for the age group 45+ only. The
results are presented in Table A2 in the Appendix. They are qualitatively similar to
those in Table 3, though the standard errors are somewhat larger, as expected.

5 Income adequacy

In this section, we analyze how crisis perceptions and socioeconomic characteristics relate
to the realized and expected changes in income (see Section 3.2).We use similarmodels as
in the previous section – an ordered response model with three outcomes (decreased,
remained the same, increased) for the realized income change, and two-limit tobit models
for the subjective probabilities of an increase or decrease in the next 12 months, account-
ing for censoring at the minimum and maximum probabilities of 0 and 100.8

The results are presented in Table 4. As expected, the respondents who think their fam-
ily will be affected by the crisis are also more likely to expect a fall in household income
and less likely to expect an increase. This may seem tautological, but the question on
whether the crisis affects the household does not specifically mention income, and there
may be many other reasons than the crisis why people expect a rise or fall in real income.
More interestingly, the respondents who expect the crisis to affect their household

are also more likely to actually experience an income fall in the next 12 months.

7 As expected, respondents who think that the crisis will affect their family (high Cris_ family) or consider
themselves at risk of losing their job (low Cris_ job) are also more likely to think it will make them retire
later or reduce their retirement income. Conditioning on these variables or not makes no difference for
the significance of the other variables. (Detailed results available upon request.)

8 The observed probability yit is given by yit = max(0, min(y∗it,100)) where y∗it is defined as in the previous
section.
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Similarly, the respondents who are confident that they will keep their job in spite of
the crisis less often expect and experience an income fall and more often expect
and experience an income rise. Whereas the plausible associations with the subjective
probabilities of an increase and a decrease could be due to the fact that a common
tendency to be optimistic or pessimistic affects crisis perceptions and income expecta-
tions in the same way, the associations with realizations make this explanation unlike-
ly; they show that the crisis perceptions are meaningful and have predictive value for
what happens to income in the next 12 months.9

The effects of socioeconomic variables are often insignificant, and the significant
variables show little consistency across the three questions. Keeping other variables
(including crisis perceptions) constant, men more often expect an income increase

Table 4. Estimation results: expectations and realizations concerning income adequacy
in 12 months time

Higher Lower Realization

Cris_family 3.023*** (0.315) −4.988*** (0.369) 0.128*** (0.016)
Cris_job 1.271*** (0.330) −1.644*** (0.378) 0.045*** (0.016)
Male 5.423*** (1.869) −0.926 (2.194) 0.119 (0.089)
Partner 2.872 (2.194) 8.435*** (2.564) 0.073 (0.103)
Age −0.963 (0.775) 0.380 (0.892) −0.045 (0.039)
Age-sqr./100 −0.302 (0.824) 0.261 (0.942) 0.027 (0.041)
Log. net-inc. 0.831 (0.621) 0.747 (0.725) 0.070* (0.036)
Educ. med. 2.616 (2.539) 2.639 (2.985) −0.168 (0.121)
Educ. high 5.850** (2.516) 7.308** (2.948) 0.166 (0.119)
Public sector −4.510* (2.457) −0.096 (2.893) −0.186 (0.118)
Self-employed 11.003*** (3.163) −6.414* (3.726) 0.408** (0.173)
Construction −1.602 (4.424) −5.112 (5.187) −0.115 (0.217)
manufacture −4.138 (3.115) −3.198 (3.666) −0.150 (0.150)
Financial services −6.748 (4.439) 0.999 (5.242) −0.019 (0.204)
Other services −0.730 (3.194) −0.284 (3.735) −0.163 (0.158)
2010 −3.655* (1.970) −0.639 (2.313) −0.325*** (0.086)
2011 −0.427 (1.861) 7.629*** (2.194) −0.568*** (0.090)
2012 −4.718** (1.959) 18.250*** (2.295)
Constant 64.452*** (18.579) −10.265 (21.559)
σhh 9.527 11.508 0.699
σind 19.451 22.753 0.000
σε 28.219 34.363
N 2,519 2,519 1,376

Notes: Cris_ family recoded by adding minus sign so that higher value always indicates a more
positive view. Standard errors in parentheses; *, ** and *** denote significance at the 1, 5 and
10% level, respectively.

9 Unfortunately, we cannot control for such a general tendency of optimism or pessimism. A potential
measure for optimism could be based on the deviation between subjective and objective life expectancy
(Puri and Robinson, 2007), but this can only be constructed for a small part of the current sample.
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than women, in line with the literature saying that men are more optimistic in general,
but there is no significant gender difference in the subjective probability of an income
fall, or in the realized income change. Similarly, the difference between partnered and
single respondents is significant in only one case: those with a partner report a higher
probability of an income reduction.
Respondents with high education give a particularly high probability of an income

fall, but also of an income rise, suggesting that their subjective income uncertainty is
higher. This could be reconciled with the earlier finding that the incomes of the higher
educated are less sensitive to the business cycle (Cocco et al., 2005) if the idiosyncratic
component of household income is more important for higher than for lower educated
people, independent of the state of the business cycle.10

A consistent finding across columns is the difference between self-employed and
employees (the benchmark): self-employed have more optimistic expectations, and
this appears to be justified according to the reported realizations 1 year later.
The time dummies confirm what we already saw in the figures: pessimism increases

over time, and the realizations show that this was justified ex post. Unfortunately data
collection stopped in 2012 so that we cannot see whether the particularly pessimistic
expectations in 2012 were justified. Finally, the estimates of the standard deviations of
the unobserved heterogeneity terms suggest that unobserved heterogeneity is more im-
portant at the household level than at the individual level, which seems plausible given
that the dependent variables refer to household income.

6 Retirement replacement rate expectations

In Section 3 we explained how the survey answers to subjective probability questions
on the level of the RIRR were used to derive, for each wage earner or self-employed
worker in the sample in each wave, a subjective distribution of the individual’s future
RIRR. In this section we analyze how the median and the interquartile range of these
subjective distributions vary with individual characteristics and with crisis percep-
tions. We use linear models with household specific and individual specific random
effects, assumed to be independent of the explanatory variables. (In other words,
the observed outcome yit is modelled as y∗it in Section 3.2.) We also estimate a similar
linear model for the expected age at which someone can retire.
The results are presented in Table 5. The first column refers to the expected retire-

ment age. We find a significant relation with the crisis perceptions: those who think
their household will be affected by the crisis expect to be able to retire later, and
those who are more confident that they will not lose their job in spite of the crisis ex-
pect to retire earlier than others. The largest effect, however, is that of education:
Respondents with high education level expect to be able to retire about 5 months earl-
ier than otherwise similar low educated respondents. Other socioeconomic character-
istics are not significant at the 5% level.

10 Separate probits explaining whether the realized change is an increase or a decrease indeed show that the
higher educated more often experience an actual increase, while there is no significant effect of education
on the probability of an actual fall in purchasing power (detailed results available upon request).
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Table 5. Estimation results: expected earliest retirement age and mean, median and IQR of the subjective distributions of RIRR

Earliest retirement age Expected Mean IQR

Cris_family −0.106*** (0.024) 0.523*** (0.182) 0.553*** (0.188) 0.163 (0.156)
Cris_job −0.061** (0.025) 0.260 (0.192) 0.199 (0.198) −0.548*** (0.165)
Earliest ret. age 0.773*** (0.185) 0.761*** (0.191) 0.001 (0.158)
Male 0.083 (0.135) 2.565** (1.101) 2.441** (1.137) −1.500 (0.959)
Partner −0.307* (0.162) −1.879 (1.257) −2.105 (1.287) −1.481 (1.061)
Age 0.063 (0.057) −1.784*** (0.451) −1.825*** (0.463) −0.146 (0.384)
Age-sqr./100 −0.085 (0.061) 1.692*** (0.477) 1.743*** (0.490) −0.389 (0.406)
Log. net-inc. 0.012 (0.049) −0.763** (0.380) −0.873** (0.390) −0.518 (0.323)
Educ. med. −0.229 (0.195) −3.076** (1.539) −3.403** (1.581) −1.525 (1.314)
Educ. high −0.437** (0.192) −7.448*** (1.516) −7.463*** (1.556) −1.714 (1.291)
Public sector −0.257 (0.184) 0.661 (1.461) 0.876 (1.501) 0.587 (1.248)
Self-employed 0.276 (0.243) 1.630 (1.901) 1.593 (1.957) 2.315 (1.624)
Construction −0.575 (0.361) −2.179 (2.846) −1.007 (2.923) 3.278 (2.425)
Manufacture −0.288 (0.235) 0.672 (1.854) 0.736 (1.904) 0.845 (1.580)
Financial services −0.364 (0.333) 2.035 (2.620) 2.270 (2.688) −4.029* (2.229)
Other services 0.085 (0.235) −1.500 (1.852) −1.530 (1.902) 3.041* (1.578)
2010 0.313** (0.153) 0.935 (1.164) 0.967 (1.211) −0.155 (1.007)
2011 0.212 (0.142) −3.790*** (1.081) −3.426*** (1.123) 2.302** (0.933)
2012 0.105 (0.148) −6.724*** (1.126) −6.797*** (1.169) 4.049*** (0.972)
Constant 63.274*** (1.413) 83.720*** (16.102) 87.063*** (16.597) 48.341*** (13.758)
σhh 1.423 9.806 9.612 6.945
σind 0.264 6.234 6.673 6.612
σε 1.879 14.168 14.790 12.30
N 1,733 1,733 1,733 1,733

Notes: Cris_ family recoded by adding minus sign so that higher value always indicates a more positive view. Standard errors in parentheses; *, ** and
*** denote significance at the 1, 5 and 10% level, respectively.
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The fact that age hardly plays a role may seem surprising, since the pension reforms
imply that on average, younger cohorts will work longer and retire later. On the other
hand, however, pension arrangements tend to become more flexible in terms of full (or
gradual) retirement with an actuarially fair change in pension level, so that the min-
imum retirement age may rise much less than the average retirement age.
The only significant time dummy is for 2010 – for the later years, the upward trend

in the expected retirement age is apparently explained by the changes over time in the
other regression, such as the more pessimistic perception of the crisis.
The second and third columns concern the models explaining the mean and median

of the subjective distributions of the RIRR. The main finding is that, keeping every-
thing else constant including the expected retirement age and the time dummies that
reflect the actual status of the crisis, there is a negative association between the
expected or median RIRR and the perceived effect of the crisis on the respondent’s
household (Cris_ family). Respondents who think the crisis will affect their family
are also more pessimistic about their retirement income. This may be a causal effect
if respondents think the crisis will affect the accumulation of their second pillar pen-
sions, by reducing earnings or the financial position of their occupational pension
fund. On the other hand, we cannot exclude the possibility that it might also simply
mean that people who are pessimistic in general are more pessimistic about the crisis
as well as about their own future income.11

On the other hand, the final column shows that being pessimistic about the effect of
the crisis has no effect on the subjective uncertainty (IQR) of the RIRR. Here what
matters is confidence in keeping the job, in spite of the crisis (Cris_job):
Respondents perceiving a larger risk that they will lose their job due to the crisis
are significantly more uncertain about their retirement income. To interpret the mag-
nitude of the estimate, note that a change in (Cris_job): from 6 to 10 (the 25th and
75th percentiles of the distribution on the 10 point scale) increases the IQR by
about 2.2% points, which is about 10% of the average IQR (22.6, see Figure 4). So
the effect is substantial but not huge.
The effects of the other variables are largely in line with the results of Van Santen

et al. (2012) and De Bresser and van Soest (2013) who estimated similar models using
the earlier waves of the same data. The earlier respondents expect to be able to retire,
the lower the mean or median RIRR, but the expected retirement age is not related to
RIRR uncertainty. As always, males are more optimistic than females. They are also
less uncertain, but this difference is not significant.
The higher income groups and those with higher education level are substantially

more pessimistic concerning their RIRR level than lower income and lower education
groups. As discussed in Section 4, a possible explanation is that respondents with low
earnings rely to a larger extent on the flat rate state pension, which is expected to be
more stable than the supplementary occupational pension (because the state pension
is aimed at providing a subsistence income and this is not expected to change). The
final column shows that the higher socioeconomic status groups are also less uncertain

11 As mentioned in Section 3.2, including fixed effects to control for time-invariant pessimism does not lead
to useful results since the explanatory variables vary too little over time.
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about their RIRR, possibly because they are more knowledgeable about financial
matters in general and pensions in particular (see, e.g., Lusardi and Mitchell, 2014).
There is surprisingly little variation across sectors, particularly concerning the level of

RIRR (mean and median). There are more differences in the IQR, significant at the 10%
level, suggesting that self-employed workers and workers in the sector other (than finan-
cial) services are more uncertain than employees in the manufacturing sector, while
employees in the financial services sector are less uncertain about their retirement income
than those in manufacturing. The latter may well be due to the fact that employees in the
financial services sector are more knowledgeable about their pensions than others. In
spite of adding all these controls, the time dummies are all very significant, and in
line with the time patterns that we discussed in Section 3: the retirement income expecta-
tions become more pessimistic and more uncertain over the 4 years period.
Most of the variation in median replacement rates or in the interquartile ranges is

not explained by the regressors. The unsystematic variance is captured by individual
effects, household specific effects, and idiosyncratic errors. Household specific effects
are slightly more important than individual effects, and together these two unob-
served heterogeneity terms capture more than half of the total unsystematic variance.
The importance of the household specific effects may seem surprising, since the re-
placement rates concern personal pension income. One explanation is that optimistic
people typically find an optimistic spouse; another would be that common omitted
variables affect both partners in the same way. (e.g., both partners may work in
the same industry or firm and therefore have similar supplementary pensions, often
organized at the industry level).
The same regressions were also run for the age group 45+ only, because of the con-

cern that younger respondents may not be interested in their pension replacement
rates so that their answers are very noisy. The results in Table A3 do not support
this concern: the estimates remain very similar, although their precision is somewhat
reduced because fewer observations are used.

7 Conclusion

We have analyzed longitudinal data on crisis perceptions, income expectations and
realizations, retirement planning, and expected income during retirement for a repre-
sentative sample of the Dutch population, interviewed in the summers of 2009–12.
Our first main finding is that the perceptions of the crisis become more pessimistic
over the years, in line with subjective indexes of the state of the Dutch economy
such as the consumer confidence index. We also find substantial heterogeneity in crisis
perceptions at a given point of time, with, for example, more pessimism among the
high educated and fewer concerns about losing their job among public sector employ-
ees than in the private sector.
In line with the perceptions of the crisis as well as the ongoing debate about pension

reforms, the number of people expecting an increase in the retirement age or a fall in
the value of their pensions also increases over time. We cannot disentangle the extent
to which this is due to the crisis and to which it is due to the pension reforms, since
both are generic and took place during the same time period.
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The higher educated are particularly concerned about a fall of their pension in-
come, which is plausible since their income will largely depend on second pillar occu-
pational pensions whose purchasing power is more under pressure than the
purchasing power of the basic first pillar pension. The self-employed, who do not par-
ticipate in the occupational pension system, are less concerned than employees about
a possible reduction in their pension income and more willing to work longer.
Crisis perceptions are associated with expected income changes for the next 12

months in a plausible way. They also help to predict actual changes in income
reported 12 months later. The latter strongly suggests that the relation between crisis
perceptions and income expectations is not merely due to the fact that general opti-
mism or pessimism affects crisis perceptions and income expectations in a similar
way – crisis perceptions contain private information that reflects genuine heterogen-
eity in how the crisis affects different families in different ways.
RIRR expectations have dropped substantially from 2010 to 2012, from an average

median of almost 80% in 2010 to 70% in 2012. In particular, the group with very op-
timistic replacement rate expectations has shrunk substantially. Respondents who are
convinced that the crisis will affect their family report later expected retirement ages
as well as lower expected replacement rates. Respondents who are more concerned
about losing their job are also more uncertain about their retirement income.
Higher income and higher education groups have lower expected replacement rates
than the lower socioeconomic groups. This may be realistic since the low income
groups depend on a larger extent on the state pension, which can be expected to be
more stable (at the minimum subsistence level) than supplementary pensions. On
the other hand, Bissonnette and van Soest (2012) found that the higher socioeconomic
status groups are also more pessimistic concerning the Dutch pension system in gen-
eral rather than their own provisions, which suggests that their larger pessimism may
also reflect a more realistic view on the future development of pensions, due to better
financial literacy and pension knowledge (Lusardi and Mitchell, 2014).
A series of pension reforms is reducing the income replacement that most employ-

ees will get if their pension savings are limited to the pay as you go state pensions and
the mandatory supplementary occupational pensions. Voluntary additional pension
savings will play a larger role, implying an increasing responsibility for the employees
themselves. A necessary condition for optimal pension planning and decision making
is that consumers have unbiased expectations of the pensions what pension they are
accumulating. The results in this paper suggest that these expectations have become
more pessimistic over the years of the crisis and associate in plausible ways with indi-
vidual perceptions of the expected crisis impact. At least on average, consumers’
expectations adjust to the new reality.
Overall, much of the heterogeneity that we find in expectations of future income, pen-

sion levels, and the retirement age across the Dutch population that we find is plausible,
given that different workers face different circumstances. Most relationships between in-
dividual characteristics and expectations are consistent with financial theory. Our
results on expectations are therefore in line with recent studies showing that investors
follow the precepts of financial theory. For example, Calvet et al. (2007) find that
only few (Swedish) households are very poorly diversified, whereas a majority of
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Swedish households participating in stocks are sufficiently diversified to outperform the
Sharpe ratio of their domestic stock market. Betermier et al. (2014) find that the trading
behavior of the majority of investors (particularly those with high financial wealth) cor-
rects for passive shocks and is in line with financial theory.
On the other hand, the expectations of some groups of people may be unrealistic-

ally positive. Particularly for the lower income groups, this may be a source of con-
cern for policy makers. These groups not only are more optimistic on their pension
income replacement rate, but are also likely to have fewer possibilities to adjust
their life style or rely on other resources when their pension appears to be less.
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Appendix A: Descriptive statistics for background variables

Table A1 presents descriptive statistics of the background characteristics. The sample
selected consists of those included in the regression for the variable Cris_family, the
largest among our estimation samples. The statistics are based on the first occurrence
of the respondent in the panel.

Table A1. Descriptive statistics (N = 5,317)

Variable Mean Median S.D.

Male 0.559 1 0.497
Partner 0.771 1 0.42
Age 55.2 56 13.8
Monthly net income 1780 1600 4481
Educ. med. 0.281 0 0.449
Educ. high 0.402 0 0.49
Public sector 0.246 0 0.431
Retired 0.285 0 0.451
Disabled 0.0464 0 0.21
Home maker 0.0983 0 0.298
Unemployed 0.0187 0 0.136
Self-employed 0.0622 0 0.241
Construction 0.0315 0 0.175
Manufacture 0.0766 0 0.266
Financial services 0.0298 0 0.17
Other services 0.0758 0 0.265
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Appendix B: Results for respondents aged 45 and older

Tables A2 and A3 present the results for the same models as Tables 3 and 5, but keeping only respondents aged 45 and over.

Table A2. Estimation results: perception of the crisis and effect of the crisis on retirement planning

Cris_family Cris_job Cris_delay Cris_retage Cris_retinc

Male 0.005 (0.061) 0.200* (0.110) 0.181** (0.086) −0.011 (0.066) −0.022 (0.073)
Partner −0.043 (0.072) 0.270** (0.119) −0.213** (0.102) 0.022 (0.073) 0.109 (0.077)
Age 0.015 (0.034) 0.122 (0.102) 0.124 (0.147) −0.009 (0.114) −0.266** (0.120)
Age-sqr./100 −0.009 (0.027) −0.109 (0.092) −0.130 (0.135) 0.025 (0.105) 0.255** (0.111)
Log. net-inc. 0.020 (0.015) 0.003 (0.033) 0.045* (0.024) 0.014 (0.019) 0.001 (0.020)
Educ. med. −0.010 (0.074) 0.213 (0.133) 0.088 (0.112) 0.109 (0.082) −0.033 (0.088)
Educ. high 0.113 (0.073) −0.043 (0.129) 0.259** (0.111) 0.068 (0.081) −0.279*** (0.087)
Public sector 0.020 (0.085) 0.361*** (0.139) −0.006 (0.111) −0.052 (0.084) 0.077 (0.091)
Retired 0.022 (0.088)
Disabled −0.256* (0.131) −0.435*** (0.153) −0.160 (0.112) 0.009 (0.119)
Home maker 0.140 (0.119)
Unemployed −0.401** (0.177) −0.066 (0.195) −0.098 (0.157) 0.017 (0.168)
Self-employed 0.049 (0.128) 0.216 (0.166) 0.440*** (0.142) 0.124 (0.108) 0.143 (0.116)
Construction 0.044 (0.179) −0.257 (0.252) 0.075 (0.222) 0.081 (0.165) 0.080 (0.178)
Manufacture 0.011 (0.118) 0.059 (0.172) −0.027 (0.146) 0.047 (0.108) 0.125 (0.116)
Financial services 0.269 (0.181) −0.305 (0.247) 0.146 (0.222) 0.231 (0.165) 0.512*** (0.177)
Other services −0.086 (0.135) −0.217 (0.179) 0.131 (0.156) 0.010 (0.116) 0.143 (0.125)
2010 0.184*** (0.052) −0.006 (0.091) −0.231*** (0.084) −0.199*** (0.076) −0.171** (0.077)
2011 0.037 (0.049) 0.051 (0.087) 0.185** (0.074) −0.320*** (0.068) −0.360*** (0.069)
2012 −0.294*** (0.051) −0.069 (0.091) 0.360*** (0.078) −0.460*** (0.071) −0.589*** (0.073)
σhh 0.914 0.744 0.924 0.514 0.316
σind 0.496 0.825 0.456 0.251 0.582
N 4,233 1,637 1,973 1,973 1,973

Notes: Cris_ family recoded by adding minus sign so that higher value always indicates a more positive view. Standard errors in parentheses; *, ** and
*** denote significance at the 1, 5 and 10% level, respectively.
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Table A3. Estimation results: expected earliest retirement age and mean, median and IQR of the subjective distributions of RIRR

Earliest ret. age Expected Median IQR

Cris_family −0.115*** (0.026) 0.483* (0.262) 0.500* (0.277) 0.123 (0.233)
Cris_job −0.020 (0.026) −0.243 (0.261) −0.393 (0.276) −0.413* (0.233)
Earliest ret. age 0.227 (0.285) −0.000 (0.301) 0.228 (0.255)
Male −0.107 (0.180) 0.028 (1.606) 0.108 (1.713) −1.791 (1.538)
Partner −0.164 (0.194) −0.811 (1.842) −0.909 (1.937) −2.678 (1.673)
Age −0.387** (0.168) −1.082 (1.593) −0.193 (1.680) −5.566*** (1.454)
Age-sqr./100 0.316** (0.151) 0.883 (1.430) 0.026 (1.508) 4.416*** (1.306)
Log. net-inc. 0.073 (0.055) −0.585 (0.539) −0.545 (0.567) −1.545*** (0.485)
Educ. med. −0.113 (0.220) −4.880** (2.050) −4.891** (2.168) −5.686*** (1.896)
Educ. high −0.217 (0.213) −12.323*** (1.992) −12.190*** (2.104) −7.247*** (1.835)
Public sector −0.603*** (0.232) 0.531 (2.147) 0.694 (2.273) 2.124 (1.996)
2010 0.619*** (0.166) 3.631** (1.764) 4.143** (1.862) −0.654 (1.532)
2011 0.094 (0.153) −2.464 (1.610) −1.599 (1.699) 2.565* (1.402)
2012 0.381** (0.159) −6.729*** (1.667) −6.511*** (1.760) 5.109*** (1.455)
Constant 75.044*** (4.665) 113.900** (49.289) 106.002** (51.960) 198.142*** (44.717)
σhh 0.936 13.223 13,290 9.226
σind 1.342 4.702 6.328 9.708
σε 1.621 17.549 18.523 15.090
N 1,220 1,220 1,220 1,220

Notes: Cris_ family recoded by adding minus sign so that higher value always indicates a more positive view. Standard errors in parentheses; *, ** and
*** denote significance at the 1, 5 and 10% level, respectively.
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