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Abstract
Many pension reforms in OECD countries included pension statements with the objective of improving
individuals’ financial security in retirement. Our objective is to assess the effectiveness of the pension
information policy implemented in France and to investigate whether the pension statement results in
better informed workers, who then increase their retirement savings. Using regression discontinuity
designs combined with quantile regressions, we assess whether the changes in retirement savings and
holding of assets are due to the pension information system and then quantify the impact. We conclude
that a pension estimate sent to workers encourages the wealthiest to increase their retirement savings while
it does not influence the savings of individuals with a low level of wealth.
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1. Introduction

The combination of a relatively low birth rate and increasing life expectancy is leading to marked aging
in Europe. Thus, in the ten years from 2008 to 2018, the share of people over 65 increased by 4.2 per-
centage points in the Netherlands and 3.8 in Portugal. In these countries, people over 65 years of age
represented 18.8% and 21.5% of the population in 2018, respectively. In France, the share of people
over 65 increased over the same period by 3.3 percentage points to represent 19.7% of the population.
In Italy and Germany, the increase was less pronounced, with the share of those over 65 increasing by
2.4 and 1.3 percentage points respectively. They now represent 22.6% and 21.4% of the population. To
cope with aging, European governments carried out in-depth pension system reforms, thus safeguard-
ing pay-as-you-go (PAYG) systems. At the end of the 1990s, Italy and Sweden adopted notional
defined contribution schemes (NDC) within a PAYG system. France only recently began a process
of systemic reform leading to a point-based system. The current health crisis temporarily interrupted
the reform process. This type of system tightly links pension entitlements to pension contributions and
reinforces the responsibilities of households in maintaining their standard of living in retirement
(Benartzi and Thaler, 2013; Poterba, 2014). Part of the risk is indeed transferred from the pension sys-
tem to the insured (Debets et al., 2020). who are often forced to delay their retirement age in order to
obtain a pension equivalent to the one they would have had before the reforms. The effect of these
reforms on household financial decisions is therefore particularly complex (Beshears et al., 2008;
Fornero et al., 2019). The transfer of responsibility necessarily involves asking households to make
decisions that are rational, if not optimal. They must therefore be able to make relevant intertemporal
trade-offs (Adams and Rau, 2011), and to formulate hypotheses not only about their own future
(employment, family, health) but also about the economic situation (interest rates, inflation, growth).
Their choice of retirement has a direct impact on the amount of pension they will receive, and even if a
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reference retirement age can prevent people retiring too early and receiving too small of a pension,
such a legal retirement age is no longer necessary as it does not balance the system (Bozio et al.,
2019). At the same time, households have to anticipate their retirement income and whether their
resources will be adequate. The literature on optimal savings decisions demonstrates how ill-equipped,
or disparate, households are with respect to the need to prepare for retirement (Prast and von Soest,
2016). Given the lack of financial literacy and the complexity of issues related to retirement prepar-
ation, providing information to households can be a lever to change behavior, help households
make long-term decisions and thus prepare for retirement. The abundant literature on financial liter-
acy shows how a better understanding of financial mechanisms and environment is crucial to effi-
ciently prepare for retirement, especially in a context of pension reform (Lusardi, 2019; Yeh, 2020).
Many pension reforms in OECD countries have included pension statements with the goal of improv-
ing individuals’ financial security in retirement. Our objective is to assess the effectiveness of the pen-
sion information policy implemented in France and to investigate the pension statement impact in the
retirement savings behavior.

Households lack basic financial education and that they do not pay attention to preparing for
retirement (Lusardi and Mitchell, 2011a, 2011b, 2011c; Lusardi, 2019), which can lead to a sharp
drop in living standards if they do not take into account the impact of pension system reforms.
The situation appears even more worrying for households with the lowest standard of living, whose
financial education seems to be the least developed, leading to lower savings (Lusardi and Mitchell,
2011b), but also to less efficient investment choices (Stango and Zinman, 2007), or even to retiring
too early to be able to have an adequate standard of living. Moreover, Bozio et al. (2019) show that
in the context of the potential introduction of a point-based retirement system in France, informing
individuals when they reach a target replacement rate may be a good idea to guarantee that each indi-
vidual obtains a replacement rate deemed to be sufficient.

Two types of information can be distinguished: on the one hand, general information, explaining to
individuals how the pension system works, or the impact of reforms on pension levels at the age of
retirement, and on the other hand, more specific and personalized information informing the insured
about what they are entitled to and the amount of pension they can expect. The latter type of infor-
mation can provide precise figures enabling individuals to have a clear picture of their standard of liv-
ing after they have left the labor market. This is this system that has been introduced in France.

Providing information to households about public and occupational pensions is a way for govern-
ments to improve understanding (Joo and Grable, 2000; Lusardi, 2008, 2019, Van Rooij et al., 2012) as
well as to increase support for pension reforms. The role of the policy maker is therefore to improve
the quality of information provided, but also to present it in a clear and uncomplicated way. The insti-
tutional environment can facilitate making good use of information at hand within an appropriate
decision-making environment (Altman, 2012). Better information appears to be a major issue, as citi-
zens tend to overestimate their pension benefits (Dolls et al., 2018) and underestimate the cost of pub-
lic pension systems (Boeri et al., 2001, 2002).

We focus on the impact of the second type of information on individual savings. We evaluate the
French public policy of providing retirement information to individuals about their retirement savings.
We examine outcomes after the pension information system has been introduced in France. To do so,
we use the SHARE survey, which includes individuals belonging to households where at least one of
the members has reached the age of 50. Individuals aged 55 and over since 2007 are the focus of the
French retirement information policy. We exploit the conditions of a quasi-natural experiment owing
to the progressive implementation of retirement information in France starting in 2007. In 2011, the
system was fully implemented and we identify the few cohorts that received pension information –
individuals born in 1955 and before – and those who had not yet received it (born in 1956 or
after). We therefore use a strict discontinuity regression since only the year of birth determines the
individuals to whom the information was sent.

The present article contributes to the literature by providing a public policy assessment that can
accompany more structural reforms of pension systems. Clear, transparent, and well-understood
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information is essential for agents to make informed and rational decisions in the changing context of
pension systems. We concluded that the pension statement sent to workers influences only the
wealthiest. Savings for long-term investment is affected by pension information only in the highest
quartile. The lowest quartile does not have any long-term assets, and pension information therefore
has no impact. When considering financial assets, once again, the pension statement affects the
amount held by the wealthiest. Having received the pension estimate increases this amount by 39–
46% (depending on econometric specifications) on average among those in the highest quartile. We
found no significant impact for those with the lowest levels of wealth. This conclusion is in line
with part of the existing literature which indicates that households’ cognitive resources are limited
(Kahneman and Tversky, 2000; Beshears et al., 2008), even if they are well informed. In this case, per-
sonalized assistance to make effective use of information could be necessary. Our findings are quite
alarming: This first evaluation of pension information in France suggests that the policy to encourage
the most vulnerable households to save has failed to reach the target population. To start with, it will
reinforce inequalities between the wealthiest individuals and those who are probably the least well-
prepared for retirement. Second, the results demonstrate that providing information might not be suf-
ficient: offering an adequate institutional framework for pension information is not enough.

The present paper is organized as follows: in Section 2, we present the literature on financial literacy
and retirement-related savings to explain how the expected link between information and savings
behavior is established. Section 3 briefly presents the case studied in this paper: the French pension
information system. Sections 4 and 5 describe the database used, the Survey of Health, Ageing and
Retirement in Europe (SHARE), and the methodology. The results are discussed in Section 6. We con-
clude in the last section.

2. Information, literacy, and expected retirement-related savings behavior

The literature on financial literacy developed rapidly over the last decade and contributed to our
understanding of why households in many developed countries are not well prepared economically
for retirement. Lusardi (2019), Lusardi and Mitchell (2011a, 2011b, 2011c) explain that some workers
close to retirement did not even think about retirement, which is quite concerning, and tend to over-
estimate their pension benefits (Boeri et al., 2001, 2002; Dolls et al., 2018).

The theoretical corpus on financial literacy must be extended to examine why individual rationality
might be bounded, thus preventing individuals from saving for their retirement. Only such an
extended conceptual framework can lead to a clear understanding of why the role of pension infor-
mation seems important and why it has been provided in Europe and in the United States over the
past 25 years (Altman, 2012).

Although the homo oeconomicus is supposed to be perfectly rational, Simon (1947) explained very
early on that this rationality is bounded. First, individual preferences might be temporally inconsistent
because of a strong preference for the present (Strotz, 1955): although households seem to be aware of
the necessity to save for retirement, they do not. They agree that retirement-related saving is necessary
as they would like to maintain their standard of living after they withdraw from the labor market, but
they prefer to consume. Akerlof (1991) attributes such a behavior to a lack of imagination: individuals
are subject to myopia. According to Laibson (1996), impatience could also explain it (Arrondel et al.,
2004). This inconsistency appears because present costs are salient in comparison with future costs.
Second, complexity in savings choices also reveals the possibly limited rationality of individuals.
Beshears et al. (2008) explained that decisions are biased since people tend to avoid more complicated
choices.

Decision making can be improved with financial literacy that represents the ability to use informa-
tion and to make appropriate financial decisions, including retirement-related savings decisions.
Individuals with low levels of financial literacy do not have this ability and make temporally inconsist-
ent decisions, suffer from cognitive bias, or do not even think about retirement planning. Several stud-
ies (Lusardi and Mitchell, 2007a, 2007b, 2011a, 2011c; Van Rooij et al., 2012; Lusardi, 2019) report a
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lack of financial literacy and economic awareness preventing individuals from planning for retirement.
According to Lusardi and Mitchell (2011c) financially informed individuals are not only more likely to
plan their retirement, but they also invest more efficiently. Better-educated people have a better pro-
pensity to plan, are better able to control their spending, and consequently accumulate wealth more
efficiently (Americks et al., 2003). They are able to make long-term financial plans and secure their
retirement income. The literature shows that in many countries, financial literacy is positively and
highly correlated with the propensity to plan (Almenberg and Save-Soderbergh, 2011;
Bucher-Koenen and Lusardi, 2011; Lusardi and Mitchell, 2011b, 2011c; Lusardi, 2019), which ensures
that households plan their retirement efficiently but these articles do not put forward any causality.
Conversely, people lacking basic financial literacy or numeracy end up close to retirement with a
low level of assets (Lusardi and Mitchell, 2007a; Lusardi, 2019) and tend to transact in a high-cost
manner (Stango and Zinman, 2007).

This lack of basic knowledge leads Lusardi and Mitchell (2011b) to quite worrying conclusions.
According to them, many respondents to the US National Financial Capability Survey are then
exposed to poor financial decisions. Low-income earners and less educated people are the most vul-
nerable. Von Rooij et al. (2012) highlighted little improvement in economic awareness and financial
literacy between 2005 and 2010 despite several policy initiatives to increase financial knowledge in the
Netherlands. In general, financial literacy has at least a positive impact on the probability of accumu-
lating retirement-related wealth (Fornero and Monticone, 2011; Klapper and Panos, 2011). In this con-
text, improving financial literacy should be of primary concern for policy makers (Gale and Levine,
2010) and information can be seen as a means. If the lack of financial literacy can be explained in
the Simon theoretical framework of bounded rationality, public policy has a role to play in improving
the decision-making environment. Providing better quality pension information in a straightforward
fashion will improve financial decision making.

Making long-term financial decisions being very complex, it can be difficult even when individuals
are educated. This calls into question the neoclassical theory which postulates that a rational individual
always makes the best possible decisions given the information at their disposal. If individuals are not
always able to make the best possible decisions (i.e., intertemporal calculations), consequently they
make bad choices (CFA Institute, 2009), then the role of the policy maker is reaffirmed. In this context,
public information (for instance through pension statements sent to the home) might at least assist in
retirement and investment planning. Retirement information could improve the retirement knowledge
of consumers and help them to adopt more appropriate behavior (Joo and Grable, 2001). In the US,
the social security statement greatly improved the knowledge of workers who did not contact the Social
Security Administration (SSA) (Mastrobuoni, 2011). Sass (2015) confirmed that the US social security
statement providing estimates of an individual’s benefit adds value for workers by improving their
pension knowledge. In Germany, Dolls et al. arrived to the same conclusion: the pension letters
have a significant and positive impact on the private retirement account.

Targeted programs addressing differences in household preferences and savings needs as well as
financial and economic educational backgrounds could be effective ways to improve retirement plan-
ning among different socio-economic groups (Lusardi et al., 2009). Searching for information is
indeed costly for individuals. Financially distressed older individuals are less likely to seek pension
information. They are more vulnerable as they tend to overestimate their future pensions and face a
decrease in their standard of living. Free, customized information sent to the home allows the less edu-
cated and financially distressed consumers to be targeted.

In these various countries, it is observed that private pension funding requires long-term financial
plans and pension information. From the literature, we may deduce that government pension infor-
mation initiatives in many countries are headed in the right direction. By conveying information, they
may increase public understanding, the functioning of private pension systems and foster household
retirement savings.

However, Prast et al. (2012) were quite critical about the effectiveness of measures to deliver pen-
sion information and underscore that this information is not sufficient to encourage individuals to
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make appropriate choices. It might be useful to provide clear information, but assistance to interpret it
could be necessary if individuals are not able to make effective use of it.

For France, since 2010, there has been a survey called the ‘Retirement Motivations Survey’ to
interview retirees shortly after their retirement rights have been settled. This survey assesses the
level of information and measures the degree of knowledge which shaped the retirement decision.
It is conducted and coordinated by the Directorate of Research, Studies, Evaluation and Statistics
(DREES) and the Social Security Department (DSS), the National Insurance Plan for workers in pri-
vate sector, and the Conseil Orientation des Retraites (COR). The survey shows that the insured read
the information but it is not always understood. Indeed, the first evaluation showed that knowledge
of insurance periods, an essential parameter in the decision to retire, remains imperfect. Comparing
the self-reported data with the administrative files of the plans, around 30% report not knowing the
insurance period(s). The same applies to the length of insurance required to receive a full pension:
around 40% of the respondents indicated that they did not know this (Conseil d’Orientation des
retraites, 2016).

Fernandes et al. (2014) carried out a meta-analysis of the relationship between financial literacy,
financial education, and financial behavior in 168 papers covering 201 studies. They showed that
financial education interventions have very little effect on financial behavior with weak effects in low-
income samples. They point out that only 0.1% of the variance in financial behavior is due to financial
literacy. In this context, following the behavioral economics of Kahneman and Tversky (2000), chan-
ging the decision-making environment by providing information might not be enough to enhance the
quality of financial decision making.

3. The French pension information system

The French law to provide information on pensions was introduced with the 2003 pension reform.
This law establishes the right of individuals to pension information. Implemented in August 2003,
the law states: Each person has the right to obtain, in conditions specified by decree, a statement of
their individual situation regarding all the rights that he/she has acquired in legally compulsory pension
plans. The French public interest group Info Retraite provides detailed information on income to those
over 35 (see Table 1). For those close to retirement age, they provide exhaustive information about an
individual’s pension situation at 55 in a document known as the Indicative Global Estimate (IGE) (in
French, Estimation Indicative Globale, or EIG). It provides individuals with a detailed estimate of their
future pension benefits as well as the earliest date at which they can expect to retire on a full pension
(see Table 1). According to Info Retraite, the reason for providing these statements to all households is
to ensure they have the necessary information to make adequate decisions about their retirement.

The implementation of the pension statements in France provides a natural experiment that can be
used to test the effects of information provision on individual financial decisions.

The transition period for implementation of the pension information program began in 2007 and
ended in 2010. Until 2011, implementation of the pension information system was progressive. At the
end of the implementation period, the birth year 1955 constituted a cut-point in receiving the pension
statement: individuals born between 1948 and 1955, still in work, had received their pension state-
ment. Conversely, people born after 1955 had not received it. Data from the fourth wave of the
SHARE appear particularly relevant to study this natural experiment.

4. Data and statistics

Detailed data from the SHARE is used. This survey takes place in a global context of demographic
aging and provides rich economic and social information about individuals in households where at
least one member reached the age of 50. It appears particularly well suited as we focus on the end
of one’s working life, and how actively people close to retirement behave, and more specifically
save when they receive objective information about their own expected pension level.
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SHARE is a multidisciplinary and cross-national panel database which includes socio-economic
variables, but also detailed information on wealth and family for each respondent. The survey is con-
ducted at regular intervals since 2004. It now comprises seven waves. The survey was launched in 11
countries in 2004. Today, 27 countries participate, including France. We chose the French part of the
survey and used the fourth wave due to the year in which the data were gathered, 2011.

French data and the imputed table to obtain aggregated and imputed wealth variables are consid-
ered. This module has the advantage of not being affected by missing data thanks to the imputation
procedure implemented in the survey (Christelis, 2011).

We needed to ascertain whether individuals were still in active work when they were supposed to
receive their pension statement. French legislation states that the 1949 cohort received their estimates
in 2007, 1950 and 1951 cohorts in 2008, 1952 and 1953 cohorts in 2009, and 1954 and 1955 cohorts in
2010. As the survey provides the retirement year, we excluded those who declared being retired on the
dates above. Starting in 2011, the legal retirement age began to increase, gradually reaching 62 years in
2017. However, at the time of the survey, individuals aged 60 could still retire, thus explaining the very
low number of 60-year-old observations still in active work. This is why we selected cohorts born from
1951 onward inclusive.

Our selection covers a sample of observations whose ages were close to the discontinuity to observe
precisely whether the change in legislation had an impact on the generations affected compared with
the generations who happened to be older but not affected by the reform. We restricted the bandwidth
to observations that lie in close proximity to the cut-point and retained cohorts born between 1951
and 1960, particularly because we did not want to include individuals in our sample with very different
savings behavior due to their age.

A local analysis of the discontinuity in two outcome variables at the cut-point described above was
carried out. The first variable is the per capita household savings for long-term investment1, which
includes individual retirement accounts, contractual savings, and life insurance. The second one is

Table 1. Summary of information available in the French pension statement (‘Blue Envelope’)

French Earnings record

The ‘blue envelope’ contains a number of compulsory elements:

• A page for each plan to which the insured person has contributed with the start and end dates of each plan; the
elements of remuneration to be taken into account for the calculation of the pension; the length of insurance or the
number of points acquired (depending on the plans concerned); information on periods or events not related to a
given year and which may affect the retirement age or the amount of the pension (e.g., children, national service,
etc.).

• A page summarizing the pension rights of the person concerned under each plan;
• A leaflet presenting the organization of the French pension system.

From the age of 55, the insured receive the same information as the individual statement above plus an evaluation of the
estimated pension amount at different ages. This pension estimate is provided to each insured person in the year in which
they turn 55 and they will receive it every 5 years until they retire.

• The amount of the pension is estimated at different ages:
o At the legal retirement age under the general plan (with a discount or reduction, if applicable);
o At the full retirement age, i.e., at the maximum rate of 50%, taking into account the length of insurance in all

plans. This is the age at which the insured person is entitled to a pension without a discount;
o At the legal age for obtaining the full rate;
o At the age reached in the year of the estimate, if the insured person has exceeded the legal age for obtaining the

full rate.

This estimate is based on information known by the various plan on 31 December of the previous year.

1Although the variable is denoted ‘savings for long-term investment’ in the survey, we used stock variables. This variable
indicates assets held over long-term horizons.
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per capita household gross financial assets, i.e., the sum of bank accounts, stocks, bonds, and mutual
funds, plus savings for long-term investment.

Tables 2 and 3 provide descriptive statistics for both outcome variables. First, we note that indivi-
duals in the lowest quartile of wealth distribution do not have any savings for long-term investments.
For 612 observations, this variable is equal to 0. As is common with wealth variables, the median is far
lower than the average value for both variables, indicating that some households have very high levels
of wealth. In our sample, 953 individuals received a pension estimate, while 792 did not. Savings for
long-term investment was 59% higher for the informed cohorts, and their total financial assets were
almost 50% higher (see Table 4). These figures are strongly correlated with age, which must be con-
trolled through further econometric analysis, developed in the next section.

5. Methodology

5.1 Estimation procedure

The causal effect of the pension information program on the savings behavior of individuals in house-
holds with one member aged 50 or older is evaluated. Determining a causal link through the method-
ology used appears to be crucial in a field of literature where many studies emphasize only a correlation
link between financial education and financial decisions (Lusardi and Mitchell, 2011b; Lusardi, 2019).

Implementation of the program created a discontinuity at age 56 in 2011. In this year, only cohorts
from 1949 to 1955 had received a pension estimate. In 2011, being 56 or older implies having received
information through the mail, therefore having been exposed to the treatment of pension information.
This situation is consequently an application of the regression discontinuity (RD) design (Hahn et al.,
2001; Imbens and Lemieux, 2008; Lee and Lemieux, 2010). Specifically, the example of a sharp RD

Table 2. Per capita household savings for long-term investment (in euros)

Birth year N Mean p25 p50 p75

1951 177 23,380 0 3,619 13,377
1952 178 12,489 0 2,322 10,000
1953 210 21,549 0 900 11,000
1954 199 13,166 0 1,221 11,436
1955 182 17,578 0 2,650 14,218
1956 180 9,127 0 418 7,721
1957 194 11,290 0 2,500 11,000
1958 185 10,614 0 1,167 12,070
1959 183 14,665 0 1,650 13,809
1960 52 11,057 0 4,078 15,336

Source: SHARE, 4th wave.

Table 3. Per capita household gross financial assets in 2010 (in euros)

Birth year N Mean p25 p50 p75

1951 177 38,313 1,667 5,955 29,366
1952 178 24,816 2,500 11,969 24,500
1953 210 33,124 1,167 7,000 26,250
1954 199 28,920 1,250 8,388 26,250
1955 182 28,251 3,400 9,743 26,732
1956 180 17,608 859 3,683 21,957
1957 194 22,264 1,667 8,506 24,068
1958 185 20,273 667 3,381 18,333
1959 183 23,742 1,058 5,000 22,500
1960 52 18,867 2,036 9,122 20,000

Source: SHARE, 4th wave.
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method had to be considered, because depending on birth year, individuals were affected by the pen-
sion information reform, or were not. The gradual and transitory implementation of the reform
required us to choose a local regression and a reduced cohort window in order to not increase the
bias of the estimates. Our aim is to compare observations just below and just above the threshold
age of 56 to determine if pension information already had an impact on holding behavior in 2011.
We included individuals in the age bracket 51–60 in 2011 to have enough observations in the
study sample. The treatment group consequently included individuals born between 1951 and
1955. Individuals born from 1956 to 1960 constituted the control group.

The RD method exploits a discontinuity in the treatment assignment to identify a treatment effect.
In this case, the known discontinuity is due to the quasi-experimental situation implied by the pro-
gressive implementation of the economic policy. In sharp RD design, treatment assignment depends
in a deterministic way on variable Z with a known discontinuity at point Z0. The assignment of indi-
viduals to the treatment pension estimate mail is entirely age dependent. All people born between 1949
and 1955 are considered treated, while those born after 1955 are not. Consequently, two key assump-
tions were verified: the treatment assignment cannot be manipulated by the individual, and spill-over
effects of the treatment are not possible.

Let pi denote the indicator for assignment to the pension information treatment, the rule is then:

pi = 1 if Zi ≤ Z0 = 1955
0 otherwise

{
, (1)

where Zi is the birth year of individual i and Z0 the threshold, fixed at 19552.
This empirical approach exploits the discontinuity in available information at age 56 in 2011. We

were interested in seeing if receiving the pension estimate had a significant impact on different wealth
variables denoted Y. We analyzed both savings for long-term investment, and gross financial assets (in
log). Let Y1 represent the potential outcome if the individual receives the treatment, i.e., the pension
information, and Y0 the potential outcome if they do not receive it. The objective is to estimate the
average treatment effect at the threshold Z0. This average treatment effect (ATE) can be expressed
as: ATE = E[Y1− Y0|Z = Z0].

When the support of Z is continuous, non-parametric and semi-parametric procedures for estima-
tion are appropriate (Hahn et al., 2001; Porter, 2003). However, when the support of Z is discrete, tak-
ing J distinct values, Lee and Card (2008) showed that parametric methods are preferred.

Identification of the ATE can be achieved by estimating the following regression function:

E[Y |Z = zj] = b0pj + h(zj), (2)

where h(.) is a continuous function capturing the cohort effect on the outcome variable, pj = 1[zj≥ 0].
The assignment variable Z, here the birth year, is normalized so that the discontinuity point is repre-
sented by zj = 0. Therefore, zj = 1955− birth year. The link between birth year, age, and the assignment
variable is summarized in Table 5.

The key identification assumption is the continuity of h(.). With specification (2), and under this
assumption, the treatment effect β0 is obtained by estimating the discontinuity in the empirical

Table 4. Average assets held by cohorts on both sides of the year threshold (euros)

N Per capita savings for long-term investment Per capita financial assets

Birth≤1955 953 17,975 31,061
Birth>1955 792 11,276 20,717

Source: SHARE, 4th wave.

2Individuals born in 1956 received a pension estimate by mail in 2011, however the amount reported was for 2010.
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regression at the point where treatment switches from 0 to 1, in our case at age 56, when the birth year
is 1955. Introducing covariates (X ), equation (2) can also be expressed as:

Yij = b0pj + h(zj)+ dXi + 1ij. (3)

In (3), Yij is the wealth variable for the i individual, born in year j, i.e., the value of the assignment
variable Z. The hypothesis that h(.) is smooth implies that, controlling for other characteristics, receipt
of pension information (i.e., the treatment) is the only source of discontinuity in the wealth variable at
age 56. It is common practice to regress Yij on h(.) assuming it is a low order polynomial function. If
the polynomial function assumed is correct, conventional least squares inference is appropriate (Lee
and Card, 2008). Three different forms are assumed for h(.): a linear form, a spline linear, and a quad-
ratic function.

After suggesting a classic ordinary least squares estimate for equation (2), given the distribution of
our data, we propose quantile regressions (Koenker and Bassett, 1978) to obtain full characterization of
the conditional distribution of the dependent variable. Table 2 shows that indeed a large proportion of
the sample does save for the long term. We can deduce from these statistics that distribution effects are
particularly important with wealth variables. In accordance with the abundant literature on financial
literacy, we were concerned that only a part of the population can understand and use pension infor-
mation. For these reasons, we estimated the treatment effect for the following quantiles: the 25th per-
centile, the median, and the 75th percentile.

Two subsamples were then created to target cohorts closer in age to assess the robustness of our
estimates. The first subsample, referred to as discontinuity sample 1 (DS1) includes cohorts from
1952 to 1958. Cohorts from 1956 to 1958 constitute the control group. The second subsample, referred
to as DS2, includes cohorts from 1953 to 1957. Once again, those born in 1956 and 1957 are the con-
trol cohorts. This process could enable the comparison of individuals with even more similar accumu-
lation behavior, and reduce the potential bias in the estimate. However, in selecting these cohorts, we
also excluded observations and constrained the size of our sample. Discontinuity sample 1 includes
1302 observations while DS2 includes only 951 observations.

5.2 Variables

To investigate the impact of pension information on different wealth variables, control variables are
considered such as educational attainment for the individual and their partner (years of education
and partner’s years of education), household composition (marital status and the number of children
in the household), and per capita household disposable income to investigate the impact of pension
information on different wealth variables. Dummy variables indicate whether the respondent is self-
employed, retired, or a homeowner. An additional dummy enables capturing of health effects if the
individual declared being limited in their daily activities. We did not include any age variables as
the function h(.) does. Different forms for h(.) being assumed, we revealed a possibly non-linear effect

Table 5. Assignment variable

Normalized assignment variable Age in 2011 Birth year Treatment

4 60 1951 1
3 59 1952 1
2 58 1953 1
1 57 1954 1
0 56 1955 1
−1 55 1956 0
−2 54 1957 0
−3 53 1958 0
−4 52 1959 0
−5 51 1960 0
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of age on wealth. As suggested in von Rooij et al. (2012), a polynomial for the logarithm of per capita
disposable household income with a linear, quadratic, and cubic term was included, enabling the cap-
ture of a potential non-linear effect of income on wealth accumulation.

Finally, we introduced an inheritance variable. Inherited wealth is indeed a source of inequalities in
the long run (Piketty and Zucman, 2015). In France, individuals inherit at the age of 52 on average,
precisely within the range of ages that we studied. The binary variable of inheritance reveals if the
household ever received an inheritance of 5,000 euros or more. Inherited wealth might be correlated
with the social and economic background of each family. For this reason, we also introduce a crossed
variable of inheritance and income to control for the risk of multicollinearity.

5.3 Graphical analysis

In case of discreteness of the assignment variable, Lee and Lemieux (2010) recommend computing
and plotting the mean of the outcome variable for each value of the discrete assignment variable.
Figure 1 displays an initial approach to the discontinuity analysis and summarizes the mean per capita
household wealth and values of the assignment variable zj. A negative value for zj indicates that indi-
viduals did not receive their pension estimate. Conversely, if zj≥ 0, individuals were treated.

The vertical red line represents the discontinuity, the point where the treatment switches from 0 to
1. It seems difficult to draw conclusions from a graphical analysis only. However, we note that mean
values of financial assets and savings for long-term investments appear to grow with age (i.e., with zj),
with a possible visual jump at point zj = 0. In addition, RD designs require all other covariates to be
continuous at the point of discontinuity. Figures 2 and 3 report the mean variables according to age
(specifically, according to the assignment variable). We see that these variables appear to be fairly con-
tinuous within the age range that we are interested in. The graphical analysis gives us confidence about
the relevance of the methodology.

6. Results

Treatment effects for the total sample are reported in Tables 6 and 73. The second column lists the aver-
age treatment effect on the total sample. The following columns give the treatment effect on the median
and the 75th percentile respectively4. Results are reported by functional form assumed for h(.). We did
not detect any impact of pension estimate provision on mean savings for long-term investment nor
mean financial assets held. However, quantile regressions reveal a differentiated impact of pension infor-
mation on wealth distribution. While there is no impact on the lowest percentiles, the wealth stock of the
richest seems to be affected. The impact is much stronger on wealth held for long-term investment.

Receiving a pension statement has a significant impact on the 75th percentile: the impact evolves
from 0.62 to 0.69 according to different functional forms of h(.) (see Table 6). The impact displayed
with the use of the discontinuity sample is stronger (see Table 8), showing that we do not capture an
age effect only after controlling for age.

An effect on median individual long-term wealth is even detected when using the discontinuity
samples. Once again, estimating financial wealth with OLS and an RD does not show any significant
impact, whatever the form assumed for h(.) (see Table 7). However, allowing for a possibly differen-
tiated impact by percentile shows that the wealthiest behavior is affected by the receipt of pension
information. A robust impact on financial wealth is detected for the 75th percentile. We note an elas-
ticity comprised between 0.39 and 0.46 depending on the form of h(.) for the highest quartile of the
distribution.

Part of the population reacts to pension information by increasing private savings. As the impact is
stronger for long-term savings, we assume that some people adjust their level of wealth with

3See Tables 9 and 10 for the complete results of the estimates.
4We did not include results for the 25th percentile as they were not significant.
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appropriate assets for retirement as a priority. Having an increasing retirement horizon also implies
more long-term uncertainty. However, our results also show that only those who already have the
highest levels of wealth seem to be affected. This population is also the most aware of the long-term

Figure 1. Mean amounts held, by assignment variable Z.
Source: SHARE, 4th wave.

Figure 2. Evolution of covariates according to the assignment variable (1).
Source: SHARE, 4th wave.
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issues and challenges for the pension system. The significant impact of the education variable, captur-
ing financial literacy in our regressions, confirms that knowledge is the key variable determining long-
term wealth accumulated (Americks et al., 2003; Almenberg and Save-Soderbergh, 2011; Arrondel
et al., 2013).

Figure 3. Evolution of covariates according to the assignment variable (2).
Source: SHARE, 4th wave.

Table 6. Treatment impact (β_0) on savings for long-term investment (log)

OLS 50th 75th

h(.) linear 0.333 0.613 0.620**
(0.45) (0.98) (2.15)

h(.) spline linear 0.436 0.875 0.686**
(0.56) (1.31) (2.21)

h(.) quadratic 0.410 0.940 0.628**
(0.55) (1.47) (2.12)

N 1,700 1,700 1,700

*p < 0.1, **p < 0.05, ***p < 0.001.

Table 7. Treatment impact (β_0) financial assets (log)

OLS 50th 75th

h(.) linear −0.0372 0.245 0.391**
(−0.12) (1.32) (2.11)

h(.) spline linear 0.031 0.328* 0.465**
(0.09) (1.75) (2.46)

h(.) quadratic 0.011 0.280 0.428**
(0.04) (1.50) (2.36)

N 1,700 1,700 1,700

*p < 0.1, **p < 0.05, ***p < 0.001.
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The impact of the provision of pension information being the greatest for the wealthiest households
might lead to greater inequalities. Such a policy encourages the richest households to accumulate more
for retirement, but not households with income in the lower percentiles. In other words, pension
information does not appear to motivate those who most need to adapt to the decrease in their public
pension. Thus, information provision does not represent effective policy. The policy fails to achieve its
main purpose. There are many reasons for this:

– Households with the lowest levels of wealth are not able to increase their savings, even if they
have clear information on the amount of pension they will be entitled to.

– Those at the bottom of the wealth distribution are also those who can expect a high replacement
rate in France: as a consequence, they cannot be surprised by the pension evaluation received,
and can therefore choose not to change their savings behavior.

– Individuals might not have a sufficient level of financial literacy and not make effective use of the
information received. In this case, increasing the efficiency of this policy regime fundamentally
requires increasing the capacity to make effective use of the information provided. Currently,
those who already have a high level of wealth appear to be able to translate the information pro-
vided into a financial decision.

7. Conclusion

In this research study, it has been demonstrated that receipt of a pension information statement in
France is associated with a significant increase in wealth accumulation for high-wealth individuals.
This finding is an important contribution to the pension literature as we provide an evaluation of pub-
lic policies that can lead to more structural reforms of pension systems. Taking advantage of the pro-
gressive implementation of economic policy which created the conditions for a quasi-experiment, and
thanks to availability of data, we were able to evaluate whether changes in wealth are due to the intro-
duction of the pension information, and to shed light the relationship between a particular aspect of
financial awareness: pension information and savings behavior. However, it is emphasized a significant
positive pension information impact on accumulation only on the highest part of the wealth distribu-
tion. With an elasticity for information between 0.62 and 0.67 for the 75th percentile, the impact on
long-term savings is much stronger than on financial assets. The elasticity of financial wealth to pen-
sion estimate is assessed between 0.39 and 0.46 for households within the 75th percentile of wealth.

One can conclude that pension statements reinforce the long-term savings of those who already
hold the highest levels of wealth but those with the lowest levels of wealth are not affected by the pol-
icy. Current measures to convey information to households therefore tend to reinforce inequalities

Table 8. Treatment impacts with discontinuity samples

Discontinuity sample 1 Discontinuity sample 2

Savings for long-term
investments Financial assets

Savings for long-term
investments Financial assets

50th 75th 50th 75th 50th 75th 50th 75th

h(.) linear 1.563** 0.647* 0.177 0.388** 1.647 0.70** 0.346 0.282
(0.78) (0.357) (0.243) (0.211) (1.027) (0.419) (0.328) (0.238)

h(.) spline linear 0.836 0.833** 0.231 0.470** 2.06 1.27** 0.591 0.577*
(0.855) (0.391) (0.268) (0.236) (1.33) (0.491) (0.405) (0.307)

h(.) quadratic 1.052 0.842** 0.20 0.43* 1.95* 1.19** 0.505 0.466*
(0.828) (0.385) (0.249) (0.222) (1.67) (0.422) (0.351) (0.273)

N 1,302 951

t statistics are reported in parentheses.
*p < 0.1, **p < 0.05, ***p < 0.001.
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Table 9. Estimates of savings for long-term investment (log)

OLS q50 q75

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

Pension estimate received 0/1 0.333 0.436 0.410 0.613 0.875 0.940 0.620** 0.686** 0.628**
(0.45) (0.56) (0.55) (0.98) (1.31) (1.47) (2.15) (2.21) (2.12)

Normalized assignment variable z −0.0927 −0.181 −0.0993 −0.133 −0.268 −0.176 −0.108** −0.200** −0.104*
(−0.76) (−0.91) (−0.82) (−1.13) (−1.41) (−1.46) (−1.99) (−2.26) (−1.87)

Years of education (log) 1.521*** 1.528*** 1.531*** 1.075** 1.107** 1.132** 1.630*** 1.659*** 1.689***
(4.36) (4.37) (4.40) (2.28) (2.28) (2.36) (7.52) (7.32) (7.63)

Partner’s years of education (log) 0.181 0.187 0.190 0.100 0.0866 0.0539 −0.0181 0.0224 0.0126
(1.00) (1.03) (1.05) (0.46) (0.39) (0.24) (−0.18) (0.21) (0.12)

Never married −0.628 −0.619 −0.618 −1.716*** −1.721*** −1.756*** −1.054*** −0.973*** −0.984***
(−1.37) (−1.33) (−1.32) (−2.98) (−2.91) (−3.00) (−3.99) (−3.53) (−3.65)

Divorced 0.195 0.199 0.208 −0.483 −0.351 −0.423 −0.159 −0.134 −0.147
(0.39) (0.40) (0.42) (−0.77) (−0.54) (−0.66) (−0.55) (−0.45) (−0.50)

Widowed 0.505 0.511 0.519 0.535 0.491 0.463 0.303 0.491 0.482
(0.62) (0.63) (0.64) (0.51) (0.46) (0.44) (0.63) (0.98) (0.98)

Number of children −0.163* −0.162* −0.161* −0.145 −0.155 −0.151 −0.497*** −0.457*** −0.456***
(−1.75) (−1.72) (−1.70) (−1.35) (−1.40) (−1.38) (−10.10) (−8.89) (−9.08)

Limitation in activities −0.167 −0.163 −0.159 −0.239 −0.259 −0.248 −0.412*** −0.386** −0.368**
(−0.56) (−0.54) (−0.53) (−0.73) (−0.76) (−0.74) (−2.72) (−2.43) (−2.38)

Self-employed 1.290** 1.273** 1.252** 0.559 0.578 0.565 0.374* 0.274 0.274
(2.52) (2.54) (2.53) (1.16) (1.16) (1.15) (1.69) (1.18) (1.21)

Retired −0.348 −0.383 −0.412 −0.989 −0.815 −0.863 −0.0542 −0.219 −0.203
(−0.47) (−0.52) (−0.56) (−1.19) (−0.95) (−1.02) (−0.14) (−0.55) (−0.52)

Homeowner 1.369*** 1.365*** 1.367*** 2.781*** 2.858*** 2.872*** 0.925*** 0.901*** 0.907***
(4.01) (3.99) (4.01) (6.79) (6.78) (6.90) (4.91) (4.58) (4.72)

Ln(income) −1.441*** −1.455*** −1.465*** −2.029** −2.021** −2.018** −1.306*** −1.342*** −1.338***
(−4.48) (−4.57) (−4.61) (−2.27) (−2.19) (−2.22) (−3.18) (−3.13) (−3.19)

Ln^2(income) 0.241*** 0.243*** 0.243*** 0.402*** 0.407*** 0.408*** 0.301*** 0.317*** 0.311***
(3.20) (3.23) (3.24) (2.63) (2.59) (2.62) (4.28) (4.31) (4.33)

Ln^3(income) −0.00796* −0.00801* −0.00798* −0.0147* −0.0154* −0.0154* −0.0129*** −0.0139*** −0.0135***
(−1.75) (−1.76) (−1.76) (−1.82) (−1.84) (−1.87) (−3.46) (−3.56) (−3.54)

Inheritance 7.869** 7.900** 7.881** 13.52*** 13.42*** 13.48*** 6.695*** 5.846*** 5.843***
(2.02) (2.04) (2.04) (3.12) (3.01) (3.06) (3.36) (2.81) (2.87)

Inheritance × Ln(income) −0.696* −0.700* −0.698* −1.268*** −1.265*** −1.267*** −0.599*** −0.509** −0.507**
(−1.74) (−1.76) (−1.75) (−2.85) (−2.76) (−2.80) (−2.93) (−2.38) (−2.43)

Normalized assignment variable z* (Z≥ 0) 0.148 0.211 0.165
(0.61) (0.87) (1.46)

Squared normalized assignment variable z 0.0235 0.0267 0.0169
(0.98) (1.09) (1.49)
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Table 9. (Continued.)

OLS q50 q75

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

Constant −1.225 −1.477 −1.449 −2.810 −3.344 −3.308 1.098 0.368 0.531
(−0.81) (−0.92) (−0.94) (−0.97) (−1.11) (−1.12) (0.82) (0.26) (0.39)

F() 16.17 15.60 15.55
R2 0.151 0.152 0.152 0.135 0.135 0.136 0.100 0.101 0.101
N 1,700 1,700 1,700 1,700 1,700 1,700 1,700 1,700 1,700

t statistics are reported in parentheses – (1) h(.) linear, (2) h(.) spline linear, (3) h(.) quadratic.
*p < 0.1, **p < 0.05, ***p < 0.001.
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Table 10. Estimates of financial assets (log)

OLS q50 q75

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

Pension estimate received 0/1 −0.0372 0.0307 0.0109 0.245 0.328* 0.280 0.391** 0.465** 0.428**
(−0.12) (0.09) (0.04) (1.32) (1.75) (1.50) (2.11) (2.46) (2.36)

Normalized assignment variable z 0.0775 0.0193 0.0734 −0.00363 −0.0656 −0.00905 −0.0273 −0.101* −0.0361
(1.43) (0.21) (1.37) (−0.10) (−1.23) (−0.26) (−0.78) (−1.88) (−1.06)

Years of education (log) 1.138*** 1.143*** 1.145*** 0.974*** 1.024*** 1.025*** 1.071*** 1.154*** 1.164***
(4.70) (4.74) (4.78) (6.96) (7.49) (7.33) (7.69) (8.39) (8.58)

Partner’s years of education (log) 0.297*** 0.301*** 0.303*** 0.208*** 0.238*** 0.231*** 0.139** 0.155** 0.145**
Never married 0.408 0.414 0.414 0.280 0.295* 0.312* −0.121 −0.0298 −0.0694

(1.56) (1.58) (1.57) (1.64) (1.77) (1.83) (−0.71) (−0.18) (−0.42)
Divorced 0.568** 0.571** 0.577** 0.528*** 0.543*** 0.539*** 0.398** 0.362** 0.318*

(2.01) (2.01) (2.03) (2.84) (2.99) (2.90) (2.15) (1.98) (1.76)
Widowed 0.856** 0.860** 0.865** 0.736** 0.847*** 0.859*** 0.436 0.424 0.363

(2.04) (2.05) (2.05) (2.37) (2.80) (2.77) (1.41) (1.39) (1.21)
Number of children −0.185*** −0.184*** −0.184*** −0.223*** −0.220*** −0.221*** −0.345*** −0.350*** −0.354***

(−2.95) (−2.94) (−2.93) (−7.03) (−7.10) (−6.97) (−10.91) (−11.21) (−11.48)
Limitation in activities −0.0981 −0.0952 −0.0930 −0.0764 −0.0800 −0.0831 −0.123 −0.101 −0.0969

(−0.61) (−0.60) (−0.58) (−0.78) (−0.84) (−0.85) (−1.26) (−1.05) (−1.02)
Self-employed −0.0497 −0.0610 −0.0735 0.101 0.0596 0.0448 −0.0770 −0.189 −0.145

(−0.13) (−0.16) (−0.19) (0.71) (0.43) (0.31) (−0.54) (−1.35) (−1.04)
Retired −0.205 −0.227 −0.245 −0.356 −0.408* −0.402 −0.371 −0.451* −0.426*

(−0.65) (−0.73) (−0.79) (−1.44) (−1.69) (−1.63) (−1.51) (−1.86) (−1.78)
Homeowner 1.125*** 1.123*** 1.124*** 1.126*** 1.062*** 1.074*** 0.627*** 0.588*** 0.600***

(5.94) (5.92) (5.94) (9.27) (8.96) (8.85) (5.18) (4.93) (5.10)
Ln(income) −0.855*** −0.865*** −0.870*** −0.982*** −0.994*** −0.999*** −0.694*** −0.720*** −0.713***

(−4.09) (−4.15) (−4.18) (−3.70) (−3.84) (−3.77) (−2.62) (−2.76) (−2.77)
Ln^2(income) 0.0900** 0.0913** 0.0915** 0.141*** 0.139*** 0.137*** 0.0875* 0.0992** 0.0942**

(2.19) (2.22) (2.24) (3.11) (3.14) (3.02) (1.94) (2.23) (2.14)
Ln^3(income) −0.0000193 −0.0000488 −0.0000306 −0.00295 −0.00271 −0.00251 −0.00103 −0.00181 −0.00151

(−0.01) (−0.02) (−0.01) (−1.23) (−1.15) (−1.04) (−0.43) (−0.76) (−0.65)
Inheritance 3.644* 3.664* 3.651* 3.902*** 4.224*** 4.583*** 3.291** 2.545** 2.660**

(1.94) (1.95) (1.95) (3.03) (3.37) (3.57) (2.57) (2.01) (2.13)
Inheritance × Ln(income) −0.319 −0.322* −0.320* −0.337** −0.370*** −0.405*** −0.297** −0.220* −0.233*

(−1.64) (−1.66) (−1.66) (−2.55) (−2.87) (−3.07) (−2.26) (−1.69) (−1.82)
Normalized assignment variable z*(Z≥ 0) 0.0975 0.0999 0.123*

(0.90) (1.46) (1.78)
Squared normalized assignment variable z 0.0148 0.0118 0.00943

(1.24) (1.65) (1.36)
Constant 4.093*** 3.927*** 3.952*** 4.185*** 3.956*** 4.062*** 6.230*** 5.725*** 5.948***

(Continued )

Journal
of

Pension
Econom

ics
and

Finance
367

https://doi.org/10.1017/S1474747221000470 Published online by Cambridge University Press

https://doi.org/10.1017/S1474747221000470


Table 10. (Continued.)

OLS q50 q75

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

(4.42) (4.18) (4.28) (4.87) (4.67) (4.72) (7.28) (6.71) (7.12)
F() 22.15 22.72 23.17
R2 0.250 0.251 0.252 0.189 0.190 0.190 0.163 0.163 0.163
N 1,700 1,700 1,700 1,700 1,700 1,700 1,700 1,700 1,700

t statistics are reported in parentheses – (1) h(.) linear, (2) h(.) spline linear, (3) h(.) quadratic.
*p < 0.1, **p < 0.05, ***p < 0.001.
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between those who have already saved privately and were also probably the most well-informed and
the most financially educated, and those with the lowest levels of wealth. The latter are the least
informed and the least financially educated. The policy fails to reach them. We also fear that this
population, even if it is aware of the necessity to increase retirement-related wealth, will not be able
to do this. Consequently, the pension information system, such as in France following the 2003
reform, had perverse effects. Our result confirms that providing information might not be sufficient
to influence behavior in the manner intended by the policy. Making effective use of information
also probably requires personalized assistance. For this reason, we conclude that provision of informa-
tion cannot guarantee the effectiveness of public policy.
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