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Abstract

We present new evidence on financial literacy and raérg preparation in the Netherlands
based on two surveys conducted before and after the afrtbet financial crisis. We
document that while financial knowledge did not increassnf2005 to 2010, significantly
more individuals planned for their retirement in 2010th& same time, employees’
expectations about the level of their pension incaneehigh compared to what retirement
plans may realistically provide. However, financiallyokrledgeable employees report lower
expected replacement rates and acknowledge higher levaisartainty. Moreover using
instrumental variation for financial conditions and fin&l knowledge of relatives, we find a
positive effect of financial literacy on retiremeneparation. Employing the panel feature of
our dataset, we show that financial knowledge has a cangatt on retirement planning.
Our findings suggest that the formation of pension expeaotatiaght be an important
mechanism contributing to the impact of financial literaoyplanning.
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1. Introduction

The typical Dutch employee reports confidence of readiptgenerous pension benefit upon
retirement, in sharp contrast with what pension furaatsrealistically promise to future
retirees. This “expectation gap” is the subject of muckcpalebate in the Netherlands and an
important part of the discussions on the need to red@sgsion contracts. Current pension
arrangements are too ambitious and changes will meady liksult in either lower

replacement rates or increased dependency upon invesiskewtr both. In either case, there
is an increasing need for employees to inform themseha$oainvest in retirement
preparation.

Of great concern is whether Dutch workers have the fiabkieowledge and skills to
collect and process the relevant pension informatiorsand adequately. For example, the
government has decided to abolish the so-called AOW palibevance. Currently, residents
aged 65 and older with a partner below age 65 are, undencastalitions, entitled to a
supplement on their AOW, i.e., the pay-as-you-go finastai benefit in the Netherlands.
The abolishment of the partner allowance will bec@ffiective as of 2015. Although
announced in 1995, awareness of this policy change seemiinviezyl; yet affected
households will forgo up to tens of thousands of eurgens$ion wealth. Based on a 2005
survey, about two out of three Dutch households havéhnaght much about their
retirement, a measure of retirement planning that is sliowe correlated to saving behavior
and wealth accumulation in both the Netherlands antUtited States (Van Rooij, Lusardi
and Alessie, 2011b; Lusardi and Mitchell 2007). In this papemvestigate whether levels
of financial literacy and retirement preparedness chamggx five years between 2005 and
2010. During that period, discussions of the low solvency oflbpénsion funds, restoring
the sustainability of the Dutch pension system, and iscrgdhe pension age may have
encouraged retirement preparation in the Netherlandfie/dame time, the government and
the financial sector developed several initiatives to irserdimancial awareness. Moreover, in
this period we witnessed the biggest financial crisis dine&sreat Depression.

We commissioned a new survey on financial literacyratictement preparedness in
summer 2010, as part of the Dutch Central Bank Househol@s(IDHS). Our main
conclusions are as follows: There are vast differemtéevels of financial knowledge among
the Dutch population: women and those with low levélsducation often display a lack of
basic financial skills. Moreover, despite the finahcigis and several initiatives to enhance



financial skills, the overall level of financial ligey has not improved compared to the results
of the 2005 survey. Nevertheless, based on 2010 resultadingls seem to have increased
their preparation for retirement. This might be theuteof the policy debate on the future of
the Dutch pension system and the deterioration ofdhescy position of pension funds.
However, when we employ the variation in the finahsituation of older siblings and
parents, we find that financial literacy is an impor@eterminant of retirement readiness.
Moreover, higher levels of financial literacy go handvand with lower expected
replacement rates given income, age, education, eacldition, the perceived level of
uncertainty surrounding the estimated replacementgdtigher for employees with more
financial knowledge. This suggests that overly high expeasbf future retirement benefits
are concentrated among individuals with lower levelsnaincial literacy. An important
policy implication is that while the Dutch pension gystis about to transfer much more
responsibility for retirement financial security tom@oyees, it is important to develop
programs to increase financial literacy and pension krdnel@nd awareness, especially in
the more vulnerable groups of the population.

This research is part of an international projectimancial literacy around the world.
While the financial literacy scores for respondentheNetherlands are among the highest
of participating countries, it should be stressed thannhot be concluded that the Dutch are
better equipped to make financial decisions. The comparetwebn countries may be
hampered by things such as differences in survey methods.

The richness of our data set enables us to come up witmber of novel
contributions to the research. First, by employing infaioneon literacy levels and financial
situations of parents and siblings of respondents, webégdamgo beyond highlighting
associations and can make causal inferences on thedffeéetacy on retirement planning.
Second, in collecting the same type of information in 280 2010, we are able to exploit
the panel component of our survey to circumvent the probfamobserved individual
heterogeneity in studying the effect of financial litgraa retirement planning. Third, by
studying pension expectations we are able to shed morehghe mechanism underlying
the relationship between literacy and retirement plannimdjviduals with low levels of
financial knowledge have difficulty forming correct exggins about future replacement
rates and do not know at what age to retire. Fourth,taresting feature of our data set is the
fact that it includes information on religion. This bles us to explore the correlation of



financial literacy and retirement planning with religiarelationship that no other scholars
have yet explored.

The outline of the paper is as follows: In Sectiow@ briefly explain and describe the
Dutch pension system, the current policy debate on peasiangements, and recent
initiatives to increase levels of financial knowlediyesection 3, we provide information on
our survey data. In section 4, we introduce the questioistasaeasure financial literacy
and present the distribution of financial knowledge acdesmnographics. In section 5, we
discuss to what extent Dutch citizens plan for reteat and the relationship of planning to
overall measures of financial literacy. In section 6,employ the panel component of our
survey so as to take into account unobserved individualdgsteeity in assessing the
relationship of financial literacy to planning. In sectiorwg, explore the relationship between
financial literacy and the formation of pension exp#ons. In section 8, we discuss policy

implications.

2. The Dutch pension system

Internationally, the Dutch pension system is ofterasedn example for other countries. There
IS a pay-as-you-go financed state pension, the AOW, witmVides a flat, relatively

generous benefit based on the number of years of residethe Netherlands between the
ages of 15 and 65. Beyond that, more than nine out of telogss save compulsory for an
additional pension benefit in their workplace (Van Ean Rooij and Schuit 2007). On
average, the company pension benefit and the AOW bemefabout equal. The average
gross replacement rate provided by these two arrangenmmnbsned has been above 80
percent (OECD 2009), a level that makes the additidwival pillar savings of minor

importance.

Company retirement plans have historically providek liteedom of choice (Van
Rooij, Kool, and Prast 2007). Trade unions determine the déyednsion contributions and
pension funds decide the investment policy. Until the sfethe new century, the majority of
retirees were entitled to a retirement benefit of 7@gdrof their final salary after 35-40
years of work. As the number of retirees was low garad to the number of workers,
pension funds were able to exploit intergenerational s@ydamong their participants to
protect the retirees from shocks to investment returfengevity. While the ageing of the



population led to a steady increase in the ratio akeesito workers, a period of strong
investment returns in the 1990s enabled pension funds to makepz without
endangering solvency ratios. After the dot-com crdsse ratios decreased dramatically and
pension funds overwhelmingly exchanged career final ywagsion plans for career average
wage plans with conditional indexation for active pgvdats and retirees. As these
indexation decisions are dependent on solvency ratiogdhdcy change introduced an
important DC element into the Dutch pension systenthétsame time, many plan sponsors
got rid of the obligation to make additional premium payméntremedy solvency problems.
Meanwhile, pension funds communicated that nominal pemgjots were guaranteed and
that their premium and investment policy was geared &tingethe indexation ambitions
with a high level of certainty.

During the financial crisis, pension funds incurred hugesiment losses, especially
in 2008. And low interest rates plus upward revisions in lomgewxipectations increased
pension costs to unprecedented levels. The government aggpaiobmmittee of pension
experts that concluded that the current system is notirsasia and that pension ambitions
need to be lowered in terms of either the level of benefithe degree of certainty of
receiving this benefit. Either way, it became obvious ithaas increasingly important for
households to prepare for retirement and to maintaatquire the necessary financial skills
to do so.

The need for increasing financial knowledge and skills igaognized by the
Treasury department, which creatéehtiQ, a platform enabling many partners to work
together to increase the financial awareness ang skiDutch consumers. Many initiatives
have been developed, often focused on specific target gfeeneral examples are given by
Lusardi and Van Rooij, 2010). If deemed effective, theseataucprograms will be
important for household financial behavior and savings outspageprevious research using
Dutch data has documented a causal link between finameracly and investment decisions
(Van Rooij, Lusardi, and Alessie 2011a).

3. Data set

To study the relationship between financial knowledge am@ématnt preparation after the
financial crisis and the emergence of solvency problemgension funds, we fielded a new



survey among participants in the CentERpanel between2kiared July 6, 2010. This panel
is run by CentERdata at Tilburg University and contains apmately 2,000 households
whose members fill out short questionnaires via thenetesn a weekly basis. Annually,
panel members provide information on “income, wealth,theamployment, pensions,
savings attitudes, and savings behavior” for the DNB Houdebwivey (DHS), providing
researchers with a rich set of background informatiotherrespondents. Households are
recruited based upon careful selection procedure to safetipgarelpresentativeness of the
Dutch population. The availability of a computer or intérc@nection is not a prerequisite
of the selection procedure, which is done by a combinafioecruiting randomly selected
households over the phone and by house visits. After hagireged to participate, panel
members receive explanation on survey administratiich is conducted via the internet. If
necessary, either a computer with internet accedseonative equipment such as a set-top
box for communication through the television is providedegpondents. Participants do not

receive financial incentives to fill out questionnaires.

To investigate the extent of financial literacy andhplag for retirement, we have
selected members of the CentERpanel aged 25 years andradtleting both the household
head and partner, if present. A total of 1,665 respondentschayaleted the questionnaire, a
response rate of 65.4 percent. The average age of respoigdghtyears, 53.0 percent is
male, and 4.8 percent did not attain a school diplones pftmary education, while 12.7
percent attained a university degree. As high-income relsmbs are somewhat
overrepresented, we use weights to present statispessentative of the Dutch population.
Since we fielded a similar survey to the CentERpawnelyears earlier, we are able to
compare the financial knowledge and intensity of retgenplanning well before and after
the onset of the financial crisis. Moreover, in oonp&ical analysis we are able to exploit the
panel component for those respondents who participataatimthe 2005 and 2010 survey. In
particular, we are able to test for attrition bias fomdhe presence of “learning” among
respondents who answered the 2005 questions and to run fixedreffexssions controlling
for unobserved individual heterogeneity.



4. Empirical evidence
4.1 How much do individuals know?

We measure financial literacy by using the three questitnich were first proposed by
Lusardi and Mitchell (2006) for the 2004 U.S. Health and Betemt Study. The first two
guestions are rather basic and measure respondents’ ebpityform simple calculations and
understand the effect of inflation. To be able to clasgi$pondents according to different
levels of financial sophistication, a third and more clicaped question has been added to the
module. This question measures understanding of risk dicatgh. The precise wording of
the questions is as follows:

1) Understanding of Interest Rate (Numeracy)

Suppose you had €100 in a savings account and the interestsa®86 per year. After 5
years, how much do you think you would have in the accdynuileft the money to
grow? (i) More  than €102; (ii) Exactly €102; (iii) Lesauth€102; (iv) Do not know; (v)
Refusal.

2) Understanding of Inflation

Imagine that the interest rate on your savings accoasti#o per year and inflation was
2% per year. After 1 year, how much would you be able yonbth the money in this
account? (i) More than today; (ii) Exactly the sa(ng;Less than today; (iv) Do not
know; (v) Refusal.

3) Understanding of Risk and Diversification

Do you think that the following statement is true ord&@l8uying a company stock usually
provides a safer return than a stock mutual fund. (i) Tiyé:alse; (iii) Do not know; (iv)
Refusal.

Van Rooij, Lusardi and Alessie (2011a) designed a finahtaahcy module for the DHS in
2005 that contained the three questions presented abodeljtiorato other questions. To
assess the relevance of the wording financial liteqa@gtions, they inverted the wording of
the question on risk diversification and exposed two ranglchdsen groups of respondents
to the same question but with the different wording. Tleeipe wording is as follows:

3a) Buying a company stock usually provides a safer returratstock mutual fund. True
or false?
3b) Buying a stock mutual fund usually provides a safer réhama company stock. True
or false?

Van Rooijj et al. (2011a) found that the pattern of answaleasged dramatically when the
order of the wording was inverted. The number of cornestvars was very low when
respondents were asked whether “buying a stock mutual fundyuptm@lides a safer return



than a company stock,” but it doubled when respondentsag&esl the same question but in
inverted order. In this study, we do not do any randomizatidkedp the data for the
Netherlands as comparable as possible with the ddézteal by the other countries
participating in the international comparison. Howevee, results of Van Rooijj et al. (2011a)
show that our measures of financial literacy (sucth@snumber of correct answers) are rather
noisy proxies for the true level of financial knowledgee Will address the problem of
measurement error when we assess the effect otfaldiberacy on retirement planning.

Responses to the three financial literacy questiohsatet! in the 2010 survey are
reported in Table 1. Most respondents (84.8 percent) hdsasatsome idea about interest
rate calculations, with the percentage of incorrasteers at only 5.2 percent (Table 1a).
About 10 percent of individuals refuse or do not know howespond to this question. About
seventy-seven percent of the respondents answer tABanfguestion correctly and about 11
percent respond incorrectly (Table 1b). To answer thenskeguestion correctly, individuals
need to have some basic understanding of the conceptadibinfand its impact on
purchasing power. Obviously, this basic understanding couldgberihad the Dutch
population gone through a time of high inflation. Howewell before the start of the EMU
in 1999, the Dutch Central bank closely followed the manygbolicy of the German
Bundesbank. As Bucher-Koenen and Lusardi (2010) poinGmriman monetary policy has
been quite strict during recent decades. As a resulttiondl has been quite low from the mid
1980s onwards.

The proportion of correct answers decreases consigietald little more than 50
percent, when we consider the more complex questiagislodiversification (Table 1c). Note
also that a sizable fraction (35 percent) of responastitsr refuse to or are not able to
answer the risk diversification question. In order ternptet the low percentage of correct
answers, one should realize that the questionnaireresentative of the Dutch population,
aged 25 years and older, on an individual level and ndteohdusehold level. The sample
contains respondents who know much about the householdiéihamigation but also by
respondents whose partner is in charge of the househaitcés. Moreover, one should be
aware that the overwhelming majority of the Dutch popamateither holds company stocks
nor stock mutual funds (see e.g. Alessie, HochguerteVandsoest 2002). Furthermore,
concepts like “stock mutual funds” are typically not exd in (lower secondary) high
schools.



Given the low percentage of correct answers to tkadnigersification question, it is
not surprising that only 45 percent of respondents answergdestions correctly (Table 1d).
A considerable fraction of respondents (73 percent) providedract answer to both the
interest rate and the inflation question. About 96 perC&hB86/76.86*100) of the
respondents with a correct answer to the inflation questiso answered the interest rate
guestion correctly. Since this percentage is considehadpher than the overall percentage of
correct answers to the interest rate question (84.8mgrome can conclude that there is a
strong positive association between the ability spomdents to answer to these two basic
literacy questions correctly.

4.2 \Who knows the least?

Financial literacy varies widely across demographic éegsuch as age, gender, education,
and socioeconomic status (Table' Zyterestingly, the 65 plus cohort - who actively
experienced the high inflation period in the 1970s - scomagwbat better on the inflation
guestion than younger respondents, while the reverageigdar the other two questions and
the overall score. Overall, however, difference®ssiage are not statistically significant.
These results differ from those found in a number lo¢iostudies, which typically show a
hump-shaped age profile for financial literacy. Seeef@mple, Agarwal, Driscoll, Gabaix,
and Laibson’s (2009) work on financial literacy in the UshiStates.

In line with results of other studies, we find large agghificant gender differences in
financial literacy in the Netherlands: women dispiaych lower knowledge than men, and
differences are statistically significant. Noticewsver, that women do not give many more
incorrect answers than men. Instead they state “denaw” much more often. As expected,
financial literacy increases strongly and significamtlsh level of education. About a third of
respondents with primary or lower secondary educatiowexesl all literacy questions
correctly. Around half of those individuals answeredast one of the three literacy
guestions with “do not know” or “refuse to answer”. Cosedy, the majority (70 percent) of
respondents with a university degree gave a correct ate\a#iiteracy questions.

! Furthermore, financial literacy is significantly apdsitively correlated with income and home ownerstip
do not observe a statistically significant relattupshowever, between financial literacy on the baed and
region of residence or urbanization grade on the othet. fdrese results are not reported in Table 2 but are
available from the authors upon request.



Financial literacy is significantly correlated withcsoeconomic status. Self-employed
respondents not only have higher overall literacy scbu¢ also more often provide a correct
answer to each individual literacy question than those ave employed, retired, or
unemployed (other than retirees). This is importantesihe self-employed in the Netherlands
have to take care of their own retirement savings, vemiployees typically participate in
their employer’s mandatory retirement plan. Employsssm more financially literate than
retirees (including those who have retired early), whiuin score much better than
unemployed respondents. The latter group includes thosamghmemployed but looking for
a job, those who are not able to work and receive ditligdbenefit, and housewives and
househusbands.

4.3 Financial literacy across religion

Renneboog and Spaenjers (2010) have used the DHS panel tgateaste differences in
economic attitudes and financial decisions between oeligand non-religious Dutch
households. They find the Netherlands to be an imporéeset study to examine the effect of
religion on individual decision making, for two reasdfisst, there is considerable variety in
religious beliefs in the Netherlands: Catholicismfedént types of Protestantism, and several
other beliefs (e.g., Islam). Nevertheless, Christ@digions dominate in the Netherlands. An
essential difference between Catholics and Proteskathat “the former rely on salvation by
works with enforcement by the Church and the latteratbraion from divine grace with
enforcement from social interaction” (Arruinada 2010).08€¢the distinction between
religious and non-religious individuals is probably eakiemake in the Netherlands than in
other countries. Generally, those who claim affiiatwith a specific religious denomination
also practice their religion.

Renneboog and Spaenjers (2010) find that religious houselwldgler themselves
more trusting, have a stronger bequest motive, and—impsttant for our work—a longer
planning horizon. Given this last finding, one would expeat taligious individuals put
more emphasis on retirement planning than those whooareeligious. We will return to
this issue in Section 5 of the paper. Furthermore, Gashiolvest less in the stock market. At
the same time, in line with the differences betwéentivo Christian religions, Protestants
seem to have a weaker internal locus of control @etiolics (i.e. they feel less able to

influence the course of their life) but a higher awass of individual financial responsibility.



Especially in light of the last result, one may expdifferences in the level of financial
literacy across religious groups. As our survey contafiesmation on religion, we are able

to explore this relationship. Our religion variable measaiféliation and does not necessarily
capture upbringing and religious attendance. With respeetiggon, we make a distinction
between no religion (including humanists), Catholiat@stant (including Evangelicd)sand
“other” religions. The last category contains Musliamel other smaller religious groups.
Table 3a shows that individuals with religions designatedéet” display the least financial
literacy. However, we do not find that Protestants aveerfinancially literate than Catholics
or non-religious individuals. Individuals of “other’liggon report that they “do not know” the

answer more often than other groups.

5. Thinking about retirement
5.1 Descriptive evidence

Our main interest is explaining why some households préparetirement better than
others. To that end, we included the following question insatveys: How much have you
thought about retirement: A lot, some, little, ordigrat all? This question was included in
the 2005 DHS questionnaire on financial literacy and inki& HRS (Lusardi and Mitchell
2006), and it is also included in the 2010 DHS questionnaire.eAstated in the introduction,
the recent financial crisis has shown that the Dp#afsion system is vulnerable to financial
market shocks. As a result, Dutch policymakers have gegpadditional pension reforms,
such as an increase in the statutory retirement agey &lement of the proposals is more
individual choice concerning the timing of retirement. Femiore, the market risk of
pension investments will be deferred away from employaesaning individuals will face
more uncertainty with their second pillar pensiorthis respect one would expect that in the
years since the 2005 survey, individuals will have taken mes@onsibility in preparing for

retirement.

2 Evangelicals are conservative Protestants who shsireng belief in a literal interpretation of théoliand
the importance of rebirth. The group of Evangelicatatiser small and we therefore decided to lump them
together with the other Protestants.
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Table 3b indeed suggests that in 2010 respondents think sigiyficane about their
retirement than they did in 2005 (see the results ofythéests)® This is a comforting result.

Nonetheless it should be made clear that about a thiespondents acknowledge that they
have thought a little (28.1 percent in 2005; 21.9 percent in 20X@rdly at all (7 percent in
2005 and 2010) about retirement. Only a small group of respond@m®spercent in 2005;
17.1 percent in 2010) has thought a lot about retirementmajeity (about 50 percent) take
an intermediate position and report to have thought sdroat retirement, although not a lot.
The picture is even more dramatic if we consider thisample of non-retirees. Obviously,
this is the group of individuals who should be preparingdéarement. Compared with the
whole sample, relatively more respondents in this swimtioink hardly at all or not at all

about retirement.

Overall, most respondents seem to prepare only toitdi extent for retirement.
Moreover, one may debate whether respondents whodHatkor some about retirement are
actually thinking about the sufficiency of retirementisgs rather than of ways to enjoy life
after retirement. Psychological research, howewes,shown that having a concrete picture in
mind induces action and has a positive effect on théhdad of taking concrete steps
(McCrea et al. 2008). Indeed, the Dutch data show thabmdspts who think more about
retirement not only find it more important to save bub algnage to save more (Van Rooij,
Lusardi, and Alessie, 2011b). Lusardi and Mitchell (2007) teppodence from the United
States showing households who think a little, somevanat,lot about retirement accumulate
substantially more wealth than those who do not thidutaketirement at all. For the median
household, planners on the verge of retirement hold tasaauch wealth as non-planners.

Table 3c summarizes changes in financial literacy Etv2005 and 2010. As
mentioned in Section 4, we randomized the risk diveegifbn question in 2005 so that half
of the sample answered the same question but with artedverder. Hence, the results
presented in top panel of Table 3c should be interpreté&dsaime caution. In the bottom
panel of Table 3c we present a more appropriate comparesiricting the 2005 sample to
respondents who got exactly the same question on risksdigation as the members of the
2010 sample. Table 3c shows that the 2010 respondents haawlsainmore trouble in

% There are some differences in the composition 0R@®5 and 2010 samples. In 2005, the financial literacy
guestionnaire was only filled out by the household membérange of household finances, whereas in 2010 we
selected all household members aged 25 and older, inglhdth the household head and partner, if present. In
order to have comparable results, we consider in Taktlee3dame group of individuals in 2005 and 2010, i.e.
individuals aged 25 or over in charge of household finances.
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answering the interest rate and risk diversification guesicorrectly than the 2005
respondents. This is a worrisome result in light offee that given events in the years 2005—
2010 and changes at the policy level, individuals should begtakinmore responsibility for
retirement preparatiof.

Exploring the correlation between financial literaeyd thinking about retirement, we
find that respondents who think a lot or some about retintimave, on average, a similar
level of financial literacy. Moreover, these respondents are more financialkatitethan
individuals who think less about retirement. Based onetfidence, in our multivariate
analysis we construct a dummy variable for retiremeantiphg that takes on the value 1 if
the respondent thinks “a lot” or “some” about retiretreamd zero otherwise. Table 4 reports
the relationship between this dummy variable and finaht@ahcy, showing there is a strong
positive correlation between financial literacy andkhrig about retirement.

5.2 Multivariate analysis of retirement preparation

In this section, we perform a multivariate analysishefrelationship between retirement
planning and financial literacy. We use two different messtor financial literacy: (1) a
dummy variable that equals one if a respondent corretshya@red all three financial literacy
guestions, and (2) a variable counting the number of canseters to these three questions.
We include dummy variables that control for age, educagjender, marital status, net
monthly household income quartiles, home ownership, amgdorelto take into account
individual heterogeneity that might affect the relasiop between retirement planning and
financial literacy.

In Table 5 we first report the results of a simple @ady Least Squares (OLS)
regression of retirement planning on socioeconomic clsrdrad financial literacy. In this
analysis we only consider the 2010 sample. Moreover, leetsdl respondents who are 65
or younger and not yet retired. Notice that our analysinly refers to individuals in charge
of household finances but also to other household memldersesults in the first two

* Interestingly, the number of incorrect answensasso much higher in 2010, rather it is the number of do no
know answers that has increased. This suggests thahilgdriebe less guessing and overconfidence than was
present in 2005.

> Results are available from the authors upon request.
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columns of Table 5 show that there is a strong posiilaionship between retirement
planning and financial literacy. The size of the estishatefficient for the number of correct
guestions (0.102, see the second column) suggests that cnea@reéct answer is associated
with an increased probability (by 10 percentage points)wahgahought (some or a lot)
about retirement. The OLS results also indicatergsiondents do not tend to think much
about retirement when they are young and retirementistant concept. After controlling
for literacy, there is no role for education in expilag retirement planning once we control
for other individual characteristics. While in raw datan think more often about retirement
than women, the effect of gender disappears in thavaudite setting. Interestingly,
Catholics think more about retirement than others. fiiBng is consistent with the results
of Renneboog and Spaenjers (2010) who find that, comparedesfibndents with “other”
religions or without religion, Catholics attach margortance to thrift and are more risk

averse.

Based on these simple estimates, we cannot yet giaasal interpretation of the
relationship between financial literacy and planning. liteeacy variable might be
endogenous due to reverse causality (by planning more fametit one becomes more
literate) and omitted variables (ability, for exampl@h the basis of these arguments, one
might state that the estimated literacy coefficisridsiased upward. On the other hand, Van
Rooij et al. (2011a) show that financial literacy is eatdlifficult to measure. It is likely that
financial knowledge is measured with substantial emwbich might lead to a downward bias
in the estimated financial literacy coefficieérin either case, we cannot simply rely on the
OLS estimates reported in Table 5 to assess the eff@eracy on retirement planning. To
remedy this problem, we have collected additional inféilonahat can serve as instruments
for advanced financial literacy. For this purpose, we askggondents about the financial
experiences of their siblings and parenBpecifically, we collected information on whether
the financial situation of the oldest sibling is “bettéthe same,” or “worse” than the
financial situation of the respondent. The experienahdings is not under the control of the
respondent, but respondents can learn from those arcemdsiind increase their own
financial literacy. One may argue that the experienabtihgs can proxy for a common set
of preferences or for a family fixed effect. While plénles in theory, the first stage results

® However, it should be realized that since retiremartrphg and financial literacy are discrete variables,
measurement errors are non-classical. In other wanskeasurement error in financial literacy might

not necessarily lead to attenuation in the estimatedi€ial literacy coefficient but possibly to an upwhiaks.
"Van Rooij et al. (2011a) also use these instruments.
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reported in the second column of Table 6 show that, tnifegblings are in worse financial
condition than the respondents, respondents are rkehgtio have higher financial literacy.
In addition to the financial situation of siblings, wecaconsider parents’ understanding of
financial matters as perceived by the respondent.

The first stage regressions reported in Table 6 shawfthae takes the number of
correct answers as the measure of financial literheyf-tstatistic is very high and well above
the value of 10 recommended to avoid the weak instrument prgBtaiger and Stock 1997,
Bound, Jaeger, and Baker 1995). The first-stage results@isioue to confirm the
relationship between financial literacy and demographicacteristics such as education and
gender, reported in Table 2. The estimates in the secage tported in the third and fourth
column of Table 5 show that the relationship betweenalty and retirement planning
remains positive and statistically significant in then@ralized Method of Moments (GMM)
regression. Moreover, the results of the exogeneityrtégate that the OLS estimates differ
significantly from the GMM estimates and that therefthe OLS estimates are inconsistent.
Moreover, the Hansen's J test does not indicatetrejeof the over-identifying restrictions.
Overall, our GMM estimates show that financial ey is an important determinant of
retirement planning: Those who have low financial knowleztgdess likely to plan for

retirement.

6. Financial literacy and retirement planning: Panel estimatn results

We next exploit the longitudinal nature of our data Bgtmerging the 2005 and 2010
survey, we can control for an individual fixed effectl ahereby address the problem of
omitted variables (such as ability) that could bias oumest&s® Before estimating such
models, we checked whether or not respondent attrition fihe survey is random. Such a
check is important because the attrition rate ovefitleeyear period is rather high (somewhat
more than 50 percent in the DHS panel). We split the 280le into two parts: (1) the
“stayers,” i.e., individuals who are in the data itHb2005 and 2010 and (2) the “movers,”
I.e., individuals who took part in the survey in 2005 butim@010. The attrition is random

if, on average, there are no significant difference®iirement planning between the two

8 In the fixed effects regressions we only considguardents who are in charge of household finances as this
selection criterion was used in the 2005 survey.
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subgroups. The result of gnitest indicates that we cannot reject the null hypadtbsat the

attrition is random (1) = 0.513). Given this result, we can estimate a fixed effentslel

with some confidence. In the fixed effects models werobfor a large number of
background characteristics, as we did in the crossesattmodels. Moreover, we include a
time dummy and a binary variable, taking into accountitha005 the risk diversification

guestion was randomized.

Table 7 shows the results of the fixed effects regressib we take the number of
correct answers as the relevant measure of finanteigdy, we find that the “within
estimate” of the financial literacy coefficient isgitove and statistically significant. In other
words, even after controlling for background charactessind for correlated unobserved
heterogeneity, we still find that financial literacy laasignificant positive effect on retirement
planning. One should however be aware that the fixedtedfgimate is possibly still biased
due to reverse causality. Moreover, the problem of measunteerror is normally
exacerbated in a fixed effect regression. In this respestyorth noting that we still find a
significant estimate of the effect of financial liteyaon retirement planning.

The problem of reverse causality can be addressed byetatirement planning in
2010 with financial literacy in 2005, since time spent thinkingudietirement in 2010
should not affect the level of financial knowledge fjears earlier. In columns 3 and 4 of
Table 7, we show the results of an OLS regressiornréipatrts the relationship between
thinking about retirement in 2010 and financial literacy l@av005 (and other explanatory
variables measuring personal characteristics and ti@esooomic situation in 2010). Again
we find that financial literacy affects retirementmpiang. The coefficient of the number of
correct answers to the three financial literacy quastis significant and is comparable to the
coefficient in the fixed effect regressions. It suggdsas one additional correct answer on the
three financial literacy questions increases the probabiliplanning for retirement by 6
percentage points.

7. Relationship between financial literacy and pension expttions

The empirical estimates convincingly show that finahliieracy is an important determinant
of retirement planning. This suggests that implementing poheyges in the Netherlands
and shifting investment risk to individuals, as well asoidticing uncertainty about
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replacement rates should go hand in hand with programsrease pension knowledge and
awareness. For this purpose it is important to better uwaaershe relationship between
financial literacy and planning. In this section we expldre relationship between financial
literacy and retirement expectations as this might geoinformation on how financial

literacy affects planning for retirement.

7.1 Expected retirement age

We merge our data on financial literacy and retirememtrytg with information available

for employees younger than 65 (from an additional modlpension expectations collected
by CentERdata in the autumn of 2010). This survey includegudgtion: “At which age do
you expect to retire?” Respondents can either providgyaror choose the “do not know”
option. Table 8 shows the responses. The current@tatatirement age is 65. At the end of
2009, the government proposed a two-step increase in thsfaetirement age: to age 66
in 2020 and to age 67 in 2025. According to this proposal,ithgils born in 1959 will
receive the public pension (AOW) from age 67 onward andithails born between 1955
and 1958 will receive the AOW from age 66 onward. The promgbdalot imply a change in
the statutory retirement age for older generationsufeshown in Table 8 suggest that 22
percent of respondents expect to retire early (i.eorbefge 65), a considerable fraction
expect to retire after age 65, and, notably, many (more2bhaercent) expect to retire at age
67. A possible explanation for these findings is thaptisgosed pension reform has led
Dutch employees to revise their expectations concereiirgment age.

We investigate the association between financial tieamd the formation of
retirement expectations using a multivariate model. Inrtimdel we should take into account
that a substantial subgroup (10.5 percent) of the respadesivers “don’t know” to the
retirement expectation question. It seems likely thatfinancially illiterate are
overrepresented in this subgroup. Therefore we haveatstim two-part model. The first
part is a linear probability model that associatesrbrlénce of a do not know answer with a
measure of financial literacy, controlling for a lagpt of background characteristics as done
in the analysis of retirement planning behavior. We g@&ect the subsample of respondents
who report an expected pension (age) and we regresgbeted pension age on a measure
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of financial literacy and background characteristithe results of the first part of the model
are summarized in columns 1 and 2 of Table 9. In the pres@exi®ons we have seen that
financially illiterate individuals have a lower tendgro think about retirement. Given this
result it is not surprising that financial literacy iggagvely correlated with the probability of
answering don’t know on the retirement age expectationiquedthis result holds true even
if we control for education, income, and other individciadracteristics (see column 2 of
Table 9). Women, younger respondents, those with a lovwthtyancome, and those with
“other” religion (e.g., Islam) are more likely to aremvwthe expected retirement age question

with don’t know.

Columns 3 and 4 of Table 9 show that, conditional upon tiegax retirement age, a
financially literate respondent expects to retire ldtnwever, this effect is not significant.
The estimation results suggest that to some extenbgegd take the policy proposal to
change the statutory retirement age into account wortiag their expected retirement age.
For example, employees born before 1955 expect to fe@rgears earlier than workers born
after 1975. In line with the policy proposal, those bormvben 1955 and 1958 expect to
retire one year earlier than young employees (yehirtthh > 1975). Perhaps surprisingly,
there is no difference in the retirement age expectéetween the group born between 1959
and 1975 and the group born between 1955 and 1958. The estimatitseggest that the
expected retirement age is negatively associated vathma and that there is no significant
relationship with religion.

7.2 Expected replacement rate

Assuming that the typical Dutch employee expects aceplant rate of 70 percent of their
final wage income, the Netherlands Authority for theelRcial Markets (AFM) asserts that
Dutch employees hold overly optimistic expectationse ARM, in charge of the supervision
on pension fund communication and information, has redatnumber of calculations
showing that for different reasons these replacemates are not feasible for many Dutch
workers. Our survey includes the following question from withehsubjective distribution of
the replacement rate can be inferred (note that RET_ia@te retirement age provided by
the respondents themselves):

° As we only look at observed correlations, we do nobat for selectivity.
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Suppose now that you retire at age RET_AGE. Think abouttgtairpension income
from public and private pension entitlements. What istiemum and maximum gross
pension income you expect to receive as a percentageiofyoss income just before
retirement?

* | expect the gross pension income to be at least .rcemeof my gross income just
before retirement
* | expect the gross pension income to be at most ..cepieof my gross income just
before retirement
Responses confirm the findings of the AFM. On averagkcibworkers expect to
receive a replacement rate upon retirement of betwéeand 80 percent of their final wage,
and hence the majority of respondents seem overly pigmWe have estimated a two-part
model to shed light on the relationship between expeet@daement rates and individual
characteristics. The first part concerns the proligibthiat the respondent is not able to answer
this question (i.e., the probability that the respondkabses the “do not know” option).
About 20 percent of respondents answer “do not know.” €bersl part associates
respectively the minimum replacement rate, the range the difference between the
maximum and minimum replacement rates), and the expeepdacement rate on a large
number of background characteristics among which are fialditeracy and expected

retirement age.

Keeping other factors constant, financial literacgagatively associated with the
probability of a do not know answer on the replacemeatqaéstion (column 1 of Table 10).
This is again a sign that financially literate indivéds are more likely to think about
retirement and consequently are more likely to reporsipa expectations than other
workers. As in the case of the expected retirementwagen, low-income workers, and
employees with “other” religion have a higher tendetacyespond “do not know” to

replacement rate questions.

Conditional upon giving a valid answer, financial literaegms to be partially
negatively correlated with the (minimum) expected regiaent rate (Table 10, columns 2
and 3). Given that most workers are too optimistic abweit future pension income, one
would expect that financially literate respondents wouli@d report a lower expected
replacement rate. As the Dutch public pension (AOW)dadlgiprovides a minimum flat
retirement income for everyone, the replacementisdteely to be higher for employees with
low permanent income. This feature of the Dutch pensistem is confirmed in the
regression results, provided that one accepts level of éalues a proxy for permanent
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income: workers with low educational attainment expedidrigminimum) replacement rates
than workers with higher levels of education. Finandiatdcy is negatively associated with
the expected replacement rate even if we correct fongregnt income proxies such as
education. The expected retirement age does not appearg@h effect on the (minimum)
expected replacement rate. This result seems to beddids future pension entitlements
would increase if one continued to work longer. Howevdicigation of a high replacement
could induce workers to retire before the statutoryaetent age. Note that Protestants and
Catholics expect a lower minimum replacement rade tespondents without a religion.

The recent financial crisis has shown that the Datsdfupational pension system is
vulnerable to shocks in financial markets. Pension reddhat are shifting investment risk to
retirement plan participants are being discussed. Evéowireforms, a number of pension
funds have decided to curtail current and future pensiorfiteedee to solvency problems. In
order to investigate whether employees realize the taiogr about current and future
pension benefits, we run a regression using the diffetegtveeen the expected minimum and
maximum replacement rates (i.e., a measure of theigedcriskiness of future pensions) on
the number of correct answers to the financial litexaggstions and other background
variables (Table 10, column 4).

Respondents with greater financial sophistication reporemncertainty about future
pension benefits than those who are financially thite, keeping other factors such as
education constant. Compared with workers with low Eeékeducation, those with a
university degree are more likely to indicate a higher adegf@incertainty around future
benefits. While this is consistent with the uncertathgt is particularly evident among
younger well-educated employees regarding the trajeofdheir career path, it may in part
reflect greater awareness of the increasing imbalanite @ension system and uncertainty
about the response by politicians and pension fund hoBndsregression results also show
that older workers anticipate less variability in futunglaeement rates than younger workers.
This is a plausible result not only because older indivelagg closer to retirement, but also
because the current Dutch pension system is a defineditt®rstem, and most pension
reform proposals do not affect the pension rights ofraitBviduals in the same way as they
affect those of younger workers.

19



8. Discussion and implications for policy

Our empirical results convincingly show a causal relatigmof financial knowledge upon
thinking about retirement. We use innovative instrumerdglbles based upon information
about the financial situation and financial knowledgeildirgys and parents to correct for
reverse causality, and we exploit the panel comporfenircsurvey to correct for ability bias
and further unobserved individual heterogeneity. These findiregbased upon the responses
to three financial literacy questions, devised by LusardiMitchell (2006) for the Health

and Retirement Survey in the United States, which hawegro provide reliable

information on respondents’ level of financial knowledge.

Despite several policy initiatives to increase finahawareness and financial
knowledge, our research shows that there has beennlifitevement between 2005 and
2010. Nevertheless, individuals’ propensity to plan for netinethas increased. This change
IS not surprising once we realize that worsening pensiahgatvency is not only heavily
debated in the Netherlands but also directly affects werked retirees. For a few years now,
accumulated pension rights and benefits have oftenasst indexed to price and wage
developments, reducing their value in real terms, aneé8oms even nominal pension
benefits have been cut. In fact, there is a broadesmus that current pension arrangements
are not sustainable and an intense debate is takinggiate design and implementation of

new pe nsion contracts.

Our findings show that many Dutch workers hold replacemsatexpectations that
will likely turn out to be overly optimistic. On top tiiat, employees are quite confident that
they will obtain these overly optimistic replacemeates. It is evident that pension fund
companies have, so far, not been successful in effgctte@hmunicating what employees
can expect from their retirement plan. This will mahke transition to new pension contracts
entailing reduced replacement rates or reduced levels afrtgréven more difficult. The
good news is that more literate workers are more litcelye prepared for retirement and are
better equipped to form correct pension expectations. kuyelledgeable households expect
significantly lower replacement rates and recognizeghgtexpectations entail a significant
amount of uncertainty. These results are suggestived literate household holding more

realistic retirement expectations.

The Dutch pension system is about to change from offegifi@ment plans with little

freedom of choice and high levels of benefit certaiatgew pension arrangements with
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vastly different but as-yet uncertain characterisfidgrefore, it is important to make sure
that employees form realistic expectations and-thaten limited levels of financial literacy -
newly designed pension contracts contain adequate meckanigrevent employees from
easily making large mistakes in saving for retirementh@tsame time, changes in retirement
plans could benefit from programs directed at increasiandial literacy and pension
knowledge as increased knowledge has been shown to atatiglbthe formation of realistic
retirement expectations and effectively increase planoingetirement among the Dutch
population.
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Table la. Interest Question
Weighted percentages

Whole sample Age 25-65

More than 102 euro 84.83 85.54
Exactly 102 euro 3.44 3.01
Less than 102 euro 1.74 2.11
Do not know 8.90 8.26
Refuse to answer 1.08 1.08
Number of observations 1665 1324
Table 1b. Inflation Question
Weighted percentages

Whole sample Age 25-65
More 2.74 3.09
Exactly the same 5.65 5.77
Less 76.86 75.90
Do not know 13.54 14.01
Refuse to answer 1.20 1.24
Number of observations 1665 1324
Table 1c. Risk Question
Weighted percentages

Whole sample Age 25-65
Correct “false” 51.91 53.29
Incorrect “true” 13.32 11.98
Do not know 33.20 32.86
Refuse to answer 1.57 1.87
Number of observations 1665 1324
Table 1d. Answers across Questions
Weighted percentages

Whole sample Age 25-65
Interest & Inflation correct 73.36 73.11
All correct 44.83 46.18
No correct 10.46 10.45
At least 1 “Do not know” 37.60 37.25
All “Do not know” 8.07 8.24
Number of observations 1665 1324
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Table 2. Distribution of Financial Literacy across Demograhics
Weighted percentages
Interest question Inflation question Risk question aWer
Correct DK  Correct DK  Correct DK 3correct >=1 DK
Age
35 and younger 84.67 8.89 76.17 16.70 52.51 32.29 45.97 34.32
36 to 50 85.13 10.68 74.24 17.32 52.71 35.89 45.83 38.34
51to 65 86.57 8.22 77.48 12.04 54.43 35.16 46.70 38.07
Older than 65 82.10 12.44 80.60 12.79 46.56 34.92 39.57 38.94
Gender
Male 86.63 9.31 81.91 11.06 62.03 27.50 55.06 29.04
Female 83.10 10.63 71.99 18.30 42.14 41.79 34.96 45.85
Education
Primary 70.24 18.29 65.62 19.49 41.68 48.53 28.01 54.36
Lower secondary 79.81 15.18 66.00 20.73 45.76 40.89 35.10 44.88
Middle secondary 85.30 8.90 75.28 16.55 47.43 34.87 41.66 38.07
Upper secondary 91.48 4.95 88.00 7.54 59.42 25.86 54.40 26.56
Higher vocational 89.45 6.78 85.80 9.52 59.70 29.68 55.38 30.81
University 95.66 2.63 94.79 4.81 72.40 23.19 69.76 24.11
Self-employed, non-employed, workers, and retired
Self-employed 86.54 8.99 78.30 13.13 55.34 33.28 50.15 34.39
Non-employed 87.84 6.66 84.39 13.54 65.53 23.99 57.96 28.14
Workers 78.94 12.49 68.05 21.63 40.90 43.43 28.30 50.14
Retired 85.86 10.81 80.31 11.89 50.82 32.58 44.97 35.24
Table 3a. Distribution of Financial Literacy across Religon
Weighted percentages
Interest question Inflation question Risk question aWer
Correct DK  Correct DK  Correct DK 3correct >=1 DK
No religion 86.03 9.47 78.92 13.34 53.57 34.42 46.97 36.35
Roman-catholic 84.79 9.84 74.32 16.58 54.20 32.29 44.82 36.26
Protestant 83.48 9.59 78.94 10.64 50.50 31.73 43.82 85.84
Other religion 81.74 14.58 69.18 26.94 37.08 54.92 35.15 54.92
Table 3b. Retirement Planning across Years
Weighted percentages
Whole sample Non-retired, age 65 and younger
Thought about retirement 2005 2010 Total 2005 2010 Total
A lot 12.9 17.1 14.7 9.7 13.2 112
Some 51.1 52.4 51.6 51.6 53.1 52.3
Little 28.1 21.9 25.4 28.7 24.7 27,0
Hardly at all 7.2 7.0 7.1 9.0 6.7 8.0
Do not know/Refusal 0.8 1.7 1.1 1.0 2.2 L.5
Number of observations 1498 1138 2636 1028 769 1797
X’ - statistic (p-value) 15.73 (0.0034) 9.77 (0.0444)

Note: Respondents are in charge of household financest égast 25 years old
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Table 3c. Financial Literacy across Years

Weighted fractions

Whole sample

Interest question

Inflation question

Risk question

rélve

Year N of obs. Correct DK Correct DK Correct DK 3 correct >=1DK
2005 1498 0.91 0.04 0.83 0.09 0.48 0.27 0.43 0.
2010 1138 0.86 0.09 0.81 0.12 0.56 0.33 0.50 0.
Total 2636 0.89 0.06 0.82 0.10 0.52 0.30 0.46 0.
x*-statistic (p-value) 23.17 (0.0000) 4.94 (0.1760) 76.90 (0.0000)
2005 sample restricted to respondents who got the same riskeagtion as 2010 sample

Interest question  Inflation question Risk question rale

Year N of obs. Correct DK Correct DK Correct DK 3 correct >=1 DK

2005 755 0.91 0.04 0.82 0.08 0.63 0.24 0.56 0|
2010 1138 0.86 0.09 0.81 0.12 0.56 0.33 0.50 0.
Total 1893 0.88 0.07 0.81 0.11 0.59 0.30 0.52 0.

x?-statistic (p-value)

14.00 (0.0029)

4.49 (0.2127)

11.99 (0.0024)

Note: Respondents are in charge of household financest &gaist 25 years old

Table 4. Financial Literacy by Retirement Planning
Weighted percentages

Planners Non-planners

Interest question
Correct 90.61 77.14
Do not know 4.24 17.32

Inflation question
Correct 81.00 67.32
Do not know 9.06 25.48

Risk question
Correct 62.15 39.05
Do not know 25.74 48.93
Overall

Interest and inflation correct 77.85 64.86
All correct 52.96 34.88
At least one DK 28.67 51.00

25

30
35
32

27
35
32



Table 5. Multivariate Analysis of Retirement Plannng

OLS GMM OLS GMM
All three correct 0.126%*** 0.595%+*
(0.0308) (0.173)
Number correct 0.101** 0.175***
(0.0175) (0.0448)
Age 0.0210 0.0147 0.0219 0.0217
(0.0159) (0.0178) (0.0156) (0.0155)
Age squared -0.000166 -0.000107 -0.000178 -0.000180
(0.000168) (0.000188) (0.000165) (0.000164)
Female -0.0276 0.0573 -0.0235 -0.000530
(0.0280) (0.0447) (0.0275) (0.0300)
Education dummies (base: primary education)
Lower secondary 0.104 0.0562 0.0982 0.0887
(0.0791) (0.0862) (0.0766) (0.0759)
Middle secondary 0.0900 0.00511 0.0721 0.0452
(0.0823) (0.0941) (0.0800) (0.0813)
Upper secondary 0.0745 -0.0593 0.0466 0.00244
(0.0881) (0.108) (0.0856) (0.0889)
Higher vocational 0.159* 0.0390 0.141* 0.105
(0.0812) (0.0976) (0.0789) (0.0802)
University 0.125 -0.0420 0.101 0.0584
(0.0869) (0.112) (0.0845) (0.0876)
Quartile dummies monthly net household income (base: lowest quartile)
Second income quartile 0.0217 0.0202 0.00883 0B044
(0.0542) (0.0576) (0.0530) (0.0529)
Third income quartile 0.0214 -0.0570 5.78e-05 -642
(0.0573) (0.0700) (0.0565) (0.0598)
Highest income quartile 0.111* 0.0326 0.0929 0.0683
(0.0610) (0.0733) (0.0595) (0.0620)
Income not known -0.0181 -0.0636 0.00937 0.0215
(0.146) (0.114) (0.130) (0.112)
Home-owner 0.0789** 0.0219 0.0786** 0.0696*
(0.0397) (0.0495) (0.0391) (0.0400)
Marital status (base: single)
Married, no children 0.0122 0.0707 0.00473 0.0115
(0.0470) (0.0552) (0.0460) (0.0457)
Married, children -0.0812 0.00528 -0.0813 -0.0593
(0.0721) (0.0814) (0.0707) (0.0703)
Single parent, other -0.0866 -0.0265 -0.0729 -06043
(0.0847) (0.0929) (0.0825) (0.0821)
Number of children -0.00161 -0.00740 -0.000379 070
(0.0279) (0.0293) (0.0275) (0.0272)
Socio-economic status (base: employee)
Self-employed 0.0252 0.00374 0.0171 0.00413
(0.0511) (0.0598) (0.0514) (0.0527)
Non-employed -0.0501 -0.0341 -0.0560 -0.0556
(0.0377) (0.0421) (0.0373) (0.0374)
Religion (base: no religion)
Roman-catholic 0.0781** 0.0776** 0.0787* 0.0833**
(0.0342) (0.0371) (0.0338) (0.0335)
Protestant 0.0179 0.0139 0.0190 0.0218
(0.0396) (0.0426) (0.0389) (0.0385)
Other religion -0.0332 -0.0234 -0.0257 -0.0179
(0.0597) (0.0667) (0.0608) (0.0620)
Constant -0.211 -0.194 -0.356 -0.483
(0.374) (0.413) (0.368) (0.370)
Number of observations 1166 1166 1166 1166
R-squared 0.095 -0.112 0.113 0.095
p-value age, age squared 0.00216 0.0314 0.00331 06860
p-value education 0.280 0.328 0.269 0.258
p-value income 0.117 0.233 0.131 0.169
p-value marital status 0.504 0.503 0.581 0.735
p-value socio-economic status 0.328 0.710 0.279 160.3
p-value religion 0.0860 0.153 0.0892 0.0698
F-statistic first stage regression 9.608 19.37
p-value exogeneity test 0.00760 0.0817
p-value Hansen OIR test 0.170 0.198

Note: Standard errors reported in parentheseduastered at the household level; *** p<0.01, ** p8B, * p<0.1
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Table 6. First Stage Regressions

All three correct Number correct
Financial situation oldest sibling (base: no siblig, do not know)
Worse 0.0849* 0.338***
(0.0469) (0.0970)
The same or better 0.0422 0.307*+*
(0.0417) (0.0899)
Parents’ understanding of financial matters (basetow)
Intermediate or high 0.00360 0.0385
(0.0394) (0.0691)
DK -0.238*** -0.759*+*
(0.0586) (0.132)
Age 0.0166 0.0204
(0.0159) (0.0287)
Age squared -0.000155 -0.000152
(0.000169) (0.000305)
Female -0.186*** -0.292*+*
(0.0284) (0.0477)
Education dummies (base: primary education)
Lower secondary 0.0820 0.148
(0.0656) (0.138)
Middle secondary 0.149* 0.304**
(0.0696) (0.142)
Upper secondary 0.249%** 0.509***
(0.0769) (0.151)
Higher vocational 0.203*** 0.355**
(0.0692) (0.140)
University 0.310%** 0.530***
(0.0726) (0.143)
Quartile dummies monthly net household income (base: lowest quartile)
Second income quartile -0.00152 0.0831
(0.0487) (0.0990)
Third income quartile 0.156*** 0.354**
(0.0526) (0.104)
Highest income quartile 0.162*** 0.338***
(0.0578) (0.111)
Income not known 0.123 -0.0724
(0.145) (0.365)
Home-owner 0.127*** 0.165*
(0.0365) (0.0682)
Marital status (base: single)
Married, no children -0.137*+* -0.0973
(0.0455) (0.0841)
Married, children -0.166** -0.176
(0.0683) (0.134)
Single parent, other -0.0827 -0.208
(0.0752) (0.155)
Number of children 0.00406 -0.0127
(0.0262) (0.0495)
Socio-economic status (base: employee)
Self-employed 0.0189 0.0365
(0.0530) (0.0867)
Non-employed -0.0196 0.0264
(0.0385) (0.0699)
Religion (base: no religion)
Roman-catholic 0.0145 0.0166
(0.0350) (0.0630)
Protestant 0.00763 -0.0218
(0.0401) (0.0722)
Other religion -0.00600 -0.0445
(0.0557) (0.101)
Constant -0.100 1.024
(0.372) (0.684)
Number of observations 1166 1166
R-squared 0.170 0.237
p-value age, age squared 0.282 0.110
p-value education 2.57e-05 2.76e-05
p-value income 0.000683 0.00121
p-value marital status 0.0143 0.449
p-value socio-economic status 0.791 0.880
p-value religion 0.972 0.919
F-statistic first stage regression 9.608 19.37

Note: Clustered standard errors in parenthesesp.01, ** p<0.05, * p<0.1
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Table 7. Retirement Planning and Financial Literacy Fixed Effects and Dynamic Regressions

Fixed Effects Regressions Dynamic Regressions
All three correct 0.0133
(0.0424)
All three correct in 2005 0.0700
(0.0447)
Number correct 0.0573**
(0.0278)
Number correct in 2005 0.0609**
(0.0283)
Time dummy (equals 1 in 2010) 0.221* 0.216*
(0.124) (0.123)
Dummy for alternative risk question in 2005 0.0630 0.0472
(0.0529) (0.0514)
Age 0.0703*** 0.0700***
(0.0265) (0.0266)
Age squared -0.000410 -0.000402 -0.000676** -0.000675**
(0.000276) (0.000274) (0.000277) (0.000278)
Female 0.0625 0.0588
(0.0449) (0.0439)
Education dummies (base: primary education)
Lower secondary -0.0924 -0.0744 0.0332 0.0334
(0.124) (0.128) (0.107) (0.106)
Middle secondary 0.0430 0.0405 0.0694 0.0629
(0.133) (0.136) (0.108) (0.106)
Upper secondary 0.292 0.304 0.0435 0.0250
(0.220) (0.222) (0.113) (0.112)
Higher vocational 0.190* 0.219* 0.0678 0.0565
(0.111) (0.117) (0.106) (0.104)
University 0.553** 0.553* 0.0493 0.0343
(0.257) (0.257) (0.114) (0.112)
Quartile dummies monthly net household income (base: lowest quartile)
Second income quartile 0.0744 0.0539 0.0339 0.0337
(0.0785) (0.0773) (0.0729) (0.0724)
Third income quartile -0.0422 -0.0633 0.140* 0.128
(0.104) (0.103) (0.0778) (0.0779)
Highest income quartile 0.118 0.0857 0.202** 0.196*
(0.137) (0.137) (0.0865) (0.0861)
Marital status (base: single)
Married, no children 0.0744 0.0539 0.0339 0.0337
(0.0785) (0.0773) (0.0729) (0.0724)
Married, children -0.0422 -0.0633 0.140* 0.128
(0.104) (0.103) (0.0778) (0.0779)
Single parent, other 0.118 0.0857 0.202** 0.196**
(0.137) (0.137) (0.0865) (0.0861)
Number of children -0.0979* -0.0971* 0.0645 0.0672*
(0.0579) (0.0579) (0.0398) (0.0390)
Socio-economic status (base: employee)
Self-employed -0.0501 -0.0735 0.0938 0.0928
(0.134) (0.131) (0.0628) (0.0632)
Non-employed -0.114 -0.126 -0.0364 -0.0375
(0.0790) (0.0798) (0.0595) (0.0593)
Constant 1.366** 1.243* -1.312* -1.391*
(0.567) (0.562) (0.618) (0.618)
Number of observations 1784 1784 472 472
R-squared 0.080 0.088 0.115 0.119
p-value age, age squared 0.137 0.142 0.00347 010044
p-value education 0.248 0.205 0.980 0.986
p-value income 0.0265 0.0404 0.0491 0.0675
p-value marital status 0.105 0.107 0.00407 0.00375
p-value socio-economic status 0.350 0.288 0.228 360.2
Number of unigue respondents 1338 1338 472 472

Note: Standard errors reported in parentheseduastered at the household level; ** p<0.01, ** p8B, * p<0.1

28




Table 8. Expected Retirement Age of Employees

Weighted percentages

Expected Retirement Age FrequencyPercentages Cumulative
50 4 0.64 0.64
55 7 1.11 1.75
56 2 0.29 2.03
58 5 0.73 2.76
59 1 0.08 2.84
60 30 4.63 7.47
61 4 0.60 8.0§
62 53 8.01 16.09
63 27 4.09 20.18
64 9 1.42 21.6(
65 198 30.07 51.6Y
66 57 8.62 60.30
67 169 25.73 86.02
68 11 1.72 87.74
70 9 1.41 89.1¢
75 2 0.37 89.52
Do not know 69 10.48 100.00
Total 657 100.00
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Table 9. Financial Literacy and Pension RetiremenExpectations

Expected Retirement Age Unknown

Expected RetirerAget

Number correct -0.0734*** -0.0613*** 0.0843 0.0859
(0.0161) (0.0150) (0.130) (0.137)
Year of birth (base: birth year > 1975)
1959 <= year of birth <= 1975 -0.0300 -0.910**
(0.0337) (0.429)
1955 <= year of birth <= 1958 -0.0179 -1.019*
(0.0398) (0.434)
Year of birth < 1955 -0.0591* -1.559%+*
(0.0311) (0.385)
Female 0.0414** -0.368*
(0.0202) (0.217)
Education dummies (base: primary education)
Lower secondary -0.0737 -0.252
(0.0811) (0.498)
Middle secondary -0.0291 -0.520
(0.0822) (0.511)
Upper secondary -0.0113 -0.156
(0.0880) (0.549)
Higher vocational -0.0729 0.108
(0.0801) (0.506)
University -0.0646 -0.00437
(0.0821) (0.620)
Quartile dummies monthly net household income (base: lowest quartile)
Second income quartile -0.0395 -0.171
(0.0354) (0.360)
Third income quartile -0.0342 -0.370
(0.0364) (0.360)
Highest income quartile -0.0831** -0.893**
(0.0360) (0.371)
Income not known 0.289 1.521%**
(0.241) (0.490)
Marital status (base: single)
Married, no children 0.0189 -0.173
(0.0325) (0.380)
Married, children 0.0212 0.0864
(0.0468) (0.536)
Single parent, other -0.00919 0.506
(0.0511) (0.525)
Number of children 0.00293 0.0198
(0.0173) (0.187)
Religion (base: no religion)
Roman-catholic -0.0205 -0.457*
(0.0195) (0.250)
Protestant 0.00292 -0.122
(0.0249) (0.337)
Other religion 0.171* -0.235
(0.0760) (0.444)
Constant 0.242*+* 0.288*** 64.54%* 66.35%*
(0.0440) (0.107) (0.332) (0.825)
Number of observations 657 657 611 611
R-squared 0.068 0.142 0.001 0.071
p-value year of birth 0.163 0.000167
p-value education 0.419 0.438
p-value income 0.208 2.06e-05
p-value marital status 0.870 0.506
p-value religion 0.0680 0.335

Note: Standard errors reported in parentheseduastered at the household level; *** p<0.01, ** p8B, * p<0.1
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Table 10. Financial Literacy and Replacement Rate ¥pectations

Do not Know Expected Expected Expected Minimum Range
Replacement Rate Replacement Rate Replacement Rate Replacement Rate
Number correct -0.110%*+* -1.232* -1.972%+* 1.354%**
(0.0207) (0.736) (0.688) (0.437)
Expected Retirement Age 0.00496 0.0804 0.231 -®013
(0.00582) (0.264) (0.269) (0.195)
Year of birth (base: yob > 1975)
1959 <= year of birth <= 1975 -0.0121 -4.827*+* 728 -4.689*+*
(0.0444) (1.802) (1.822) (1.234)
1955 <= year of birth <= 1958 0.0540 -1.446 1.395 4.938*+*
(0.0570) (2.145) (2.220) (1.433)
Year of birth < 1955 -0.0374 -1.389 2.811 -8.547*+*
(0.0484) (1.942) (1.958) (1.305)
Female 0.0655** -1.078 -1.187 1.160
(0.0322) (1.205) (1.209) 0.777)
Education dummies (base: primary education)
Lower secondary -0.00756 -9.878* -10.44* 2.161
(0.120) (5.839) (5.871) (1.476)
Middle secondary -0.0461 -9.617* -9.253 1.212
(0.119) (5.788) (5.838) (1.443)
Upper secondary -0.0116 -11.30* -12.31** 3.520**
(0.123) (6.169) (6.171) (1.699)
Higher vocational -0.0458 -9.559 -10.65* 3.159**
(0.117) (5.989) (6.009) (1.466)
University -0.0499 -14.22** -15.32** 4.208**
(0.118) (6.066) (6.100) (1.633)
Quartile dummies monthly net household income (base: lowest quartile)
Second income quartile -0.113 -3.238 -2.814 -1.496
(0.0752) (4.399) (4.242) (1.971)
Third income quartile -0.155* -2.098 -2.113 -0.687
(0.0759) (4.380) (4.238) (2.098)
Highest income quartile -0.217%* -2.737 -2.350 5
(0.0780) (4.625) (4.477) (2.135)
Income not known 0.349 -15.71%* -1.127
(0.270) (4.755) (2.399)
Marital status (base: single)
Married, no children -0.0122 -1.227 -1.040 -0.981
(0.0511) (1.960) (1.896) (1.223)
Married, children 0.0360 -1.404 -0.617 -1.907
(0.0726) (2.854) (2.744) (1.646)
Single parent, other 0.0708 1.151 2.859 -4.312*
(0.0919) (3.366) (3.686) (2.189)
Number of children -0.0244 1.042 0.896 0.232
(0.0259) (1.067) (1.076) (0.572)
Religion (base: no religion)
Roman-catholic 0.00262 -1.745 -1.646 -0.567
(0.0353) (1.589) (1.537) (0.883)
Protestant 0.0593 -2.134 -2.481* 0.267
(0.0381) (1.295) (1.334) (0.882)
Other religion 0.188** -0.348 -1.087 0.960
(0.0853) (2.641) (2.772) (1.798)
Constant 0.276 87.92%** 72.13%* 14.46
(0.414) (18.48) (18.79) (12.79)
Number of observations 649 497 527 526
R-squared 0.173 0.0770 0.111 0.174
p-value year of birth 0.367 0.0183 0.00170 1.13e-10
p-value education 0.916 0.0287 0.00715 0.0663
p-value income 0.00924 0.819 2.49e-05 0.700
p-value marital status 0.799 0.747 0.649 0.271
p-value religion 0.0752 0.361 0.302 0.800

Note: Standard errors reported in parentheseduastered at the household level; *** p<0.01, ** pgB, * p<0.1
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