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Abstract

In this work, we analyze if and to what extent finel literacy has an impact on workers’ retirement
decisions. We do so with reference to Italy, a ¢guthat has undergone important pension refornthén
last two decades. We use the Survey on Househotdriea and Wealth (SHIW) in the period 2006 to 2010,
for which we have information on financial literacyur findings show that financially literate workeare
more inclined to postpone retirement when they(aréeast partially) enrolled in a DC scheme, Cogsly,
financial literacy does not seem to affect thereatient plans of workers who are still covered sy more
generous DB formula.
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1. Introduction

The links between financial knowledge and housedioliehavior in various fields, such as
consumption and saving, the choice of educationpgnfbrmance in the labor market have recentlaetid
much attention by both research and policy-makidgderstanding the role of financial illiteracy in
explaining why (some) people save too little foeithretirement, or take on too much debt, make poor
mortgage decisions or experience other financiablpms is very important because illiteracy can be
remedied, even if it takes time. Indeed, finantitglacy can be seen as a necessary tool - certaitl
sufficient - to create a less unequal playing fialthe economic sphere.

In the field of retirement wealth, the pension refe of last few decades have generally increased
both the individual responsibility and the comptexdof the formulae that determine benefits. Theabjn
transition from Defined Benefit (DB) to Defined Qdbution (DC) pension formulae and from PayGo to
more funding reflects these important changeshikihcreasingly complex environment, understandiey
basic financial issues has become very importam, l@asis to avoid major mistakes and improve elsoic

This paper is centered on the relationship betwieegncial (il)literacy and retirement decisions.
More specifically, we investigate whether financidéracy affects the decisions @figible people to
postpone their retirement.

We take Italy as our case study because of thrée mr@asons: i) its unhappy position in the finahcia
literacy ranking among rich countries (Lusardi ahttchell, 2011); ii) its significant gender and
geographical heterogeneity, which allows us to stigate different types of behavior; iii) its pemsisystem
(mainly public and PayGo) is undergoing a transitimom a rather generous DB formula towards a much
less favorable DC one. While the first contained'iamplicit” tax on the continuation of work and induced
people to retire at the lowest possible age, tlversk in consequence of its (almost) actuarial naéty,
allows for greater flexibility in the age of retinent (Belloni and Maccheroni, 2013).

From a methodological perspective, we use a lipeaability model with individual fixed effects.
We apply the model to a sample drawn from the SuofeHousehold Income and Wealth, run by the Bank
of Italy, which provides a suitable longitudinaltaset containing, in the period 2006-2010, a sfwesifction

on financial literacy.



2. How important is financial literacy for savings formation

and management?

The standard economic model of wealth accumulgtasits that consumption decisions are taken in
the life cycle framework, where consumption smaaghiequires an individual to save during his/her
working life to support consumption in retiremena adequately perform this reallocation of resosirtiee
worker should have a basic knowledge of concefts gresent discounted valyesominal versus real
variables risk diversification she should also be able to conjecture futurerl@mmes, social security
benefits, retirement age, and survival probabditi€hese prerequisites for rational choices areratitly
complex and demanding, and hardly met empiricdlhat is why, at least in the public pension systtma,
most crucial decisions, starting with participatiand the level of the contribution rate, have tradally
been compulsory, with no or very little discretieft to the individual. The age of retirement, ¢we ther
hand, has generally allowed for some flexibilitykh, for example, an option to “early” retiremest a
substitute for the “normal” retirement age. It imwever, a known fact that the exploitation of amlye
retirement option may cause the pension benefiietdoo low later on, particularly in systems thatd
downgraded indexation from nominal wages to pr(esst occurred in most European countries).

In private pensions, the degree of freedom hastizadlly been much greater, for example with
respect to portfolio choices (absent in public payyou-go systems). Although it is likely that pleowho
voluntarily participate in private pensions are financialtgriaite and thus more aware of the implications of
their choices, this should however not be takergfanted.

Empirical research has demonstrated the strongciasism (not, or not yet, “causation”) between
financial literacy and households’ financial wedlibg, through the adoption of a wide range of bette
strategies for wealth formation and managementsélieclude: planning for retirement and life insu&
coverage (Lusardi and Mitchell, 2007b; Van Rooij at, 2007; Luciano et al. 2016); stock market
participation (Guiso and Jappelli 2008); portfdlioersification (Kimball and Shumway 2007); avoidarof
over-indebtedness (Lusardi and Tufano, 2009); ¢pdiion in private supplementary pension plans
(Fornero and Monticone, 2011).

Research has also shown the bad consequencesantifihilliteracy. For example, Lusardi and
Tufano (2009) show that people with a low level fofancial literacy tend to enter into high-cost
transactions. Van Roagt al. (2007) document that a limited knowledge of sgpdlonds, risk diversification
and, in general, of the working of financial maskénplies a significantly lower propensity to inves

riskier/more rewarding assets, like stocks.



Moreover, a compelling body of evidence has demmatexd that some socio-demographic groups
(typically, women older people and) are systemHgicaore at risk of bad choices than other grdups
Because of these empirical results, various irigiitgs are promoting initiatives to reduce illiteyaand
support a better understanding of financial matbgrsitizens (OECD and PACFL, 2008).

We would like to add to the existing literature byploring how financial literacy affects the
retirement decision of eligible workers. To the tbes our knowledge, this is the first study spexfly

devoted to the topic.

3. Italy asan interesting case study

Italy is a country with one of the oldest populatdn the world: in 2014, the country occupied the
fifth position, internationally, for the median a@gt.5), after Monaco (51.1), Germany and Japarij46d
Saint Pierre and Miquelon (44.6). Projections aof afje dependency ratios show one of the largestdaes
(from the 34 of 2014 to 70 of 2030While longevity is steadily increasing, fertilitg one of the lowest
(1.42 children per womah)Confronted with these structural demographic geanan ill designed pension
system was hardly sustainable.

The political awareness of the unsustainabilitypefhsion promises started in the late Eighties and
brought a series of reforms, which opened in th@21fnancial emergency, when the lira came under a
speculative attack and Italy was forced to templgrégave the European Monetary System (EMS). Socia
opposition imposed, however, an exasperatingly gdnasing in of the new rules (a less generous DB
formula and restrictions to early retirement), battthree years later, in 1995, further restruntunvas
required. An NDC Swedish-style system was then tdhpbut the pace of the reform continued to be
impossibly slow, which implied transferring almdbe entire adjustment burden to the young and dutur
generations. Further piecemeal adjustments — sav@naing on the reform path, some retreating - were
introduced in subsequent years, spanning fromtetrigligibility criteria to increases in payrollxtaates,
from the abolition of the possibility to cumulatareings and pension benefits to equalization dfereient
ages of men and women in the public sector. Thig kg transition coupled with swift populationiag
reduced the beneficial effects on public finanaed aggravated the effect of the sovereign debtscthat
hit the euro area — and Italy in particular — inmsaer/autumn of 2011, when a new reform was strongly
advocated by international institutions.

A technocratic government, called in to overcome pholitical impasse, enacted the 2011 reform.

The new reform had to be radical, with very shdvaging-in period. It had to realize immediate sgsiim

! See Lusardi and Mitchell, 2013, for a survey.

2 Projected number of persons aged 65 and overpascantage of the projected number of persons bgedeen 15
and 64. According to Eurostat data, Italy will p&ssn 32.66 in 2013 to 53 in 2050 and to 57 in 2080

% CIA World Fact book



pension expenditure and to provide for the demdgcagpansition by reducing the burden on the yoand
future generations; it had to correct the inegsiiaed the distortions still embedded in the sysiém the
“implicit tax” on the continuation of work after aehing the minimum age/seniority requirements). The
reform speeded up the transition to the NDC sydbgnextending to all workers (including members of
Parliament), as of January 1, 2012, the DC metlidtioefit calculation. This was very important &store
credibility to the formula, still largely unfamiliato the public and considered “too severe” (or too
transparent?) by politicians. In terms of paramethanges, the reform significantly raised statutor
retirement ages and almost canceled the “senipatsions”, awarded according to years of work, atmo
irrespective of age; it aligned, as of 2018, theement ages of women to those of men; and itXadeall
retirement requisites to changes in life expectgfoynero 2015).

The reform process haa progressively tighteneceligibility conditions. From an initial situation
which de factoencouraged early retirement (men and women caetiderat any age with 35 years of
seniority or at ages 60/55, respectively, havingked 15 years) regulation established subsequerdgdees
in both age and seniority, or in their combinatiangd introduced incentives to postpone retireménese
changes in retirement requirements went in paralitd the change in the pension formula from a gene
DB to a more actuarially neutral DC one.

For the purpose of this study, an exact descrigifdhe whole transition is not necessary. Given ou
dataset, we are interested in rules characterimtigement in the period 2006-2010. Table 1A of the
appendix summarizes the rather complex normataadmwork. In simple words, this could be described a
the passage from a situation in which retiremenheatearliest possible age was (and was knowng tthé
most convenient choice to a situation in which,awse of the increasing relevance of the DC formula,
postponing retirement could, from an economic poinview, be the right decision. We thus expect tha
more financially literate people who are eligitberétire at least partly under the DC system tengoistpone
their exit from the labor market.

Looking at the other side of the thread, i.e. fmahliteracy levels, Fornero and Monticone (2011)
again using SHIW data, show that most Italians lawbwledge of basic concepts such as interest eatés
inflation and that, in term of differentiation, methhe more educated, and residents in the Centmh-No
possess higher financial literacy. As for the ypgenerations (i.e. the future generations ofees), the
picture does not as well look reassuring. Italyésfprmance is below the average of the 13 OECD trigsn
(PISA 2012). More than one in five students inyitdbes not reach the baseline level of proficieimcy
financial literacy. Overall, Italy’s performancefinancial literacy is lower than might be expectedsed on
students’ skills in mathematics and reading. Thsparticularly true among students with a strong
performance in mathematics. This evidence sugdbatsthe core skills students acquire in schoohdb

include financial literacy.



4. Data and descriptive statistics

For our empirical analysis, we use SHIW data fradd@&to 2010, and take into account family
heads that have become eligible for retirementraag or may not have retired. Table 1 reports theveat
descriptive statistics of our sample.

Considering the retirement age, both the actualthadexpected one increase over time (the latter
more than the former). The average retirement age8iover the whole period, while the expected one
moves up from 62.8 to 63.8 years. This may retleetprogressive tightening of the access requiré&snes
imposed by the reforms.

As for labor income and wealth, the first is qustable over the period, while the second increases
moderately (3.6 per cent). Retirement income agpees the highest increase (9.7 per cent).

As for the replacement ratio, the actual one red&5 per cent, on average, over the period. In
terms of expectation, both its lower value of 6% pent and its decrease of 2 percentage points theer

years 2006-10 reflect workers’ awareness of theictse effects of the reforms.

Table 1 Descriptive statistics panel 2006-2010

2006 Obs Mean Std. Dev.
Retirement age 2405 58 5
Expected retirement age 3473 62 5
Wealth 6544 255126 582704
Income 6480 23097 22485
Retirement income 2404 976 466
Replacement rate 2393 73 16
Expected replacement rate 3473 66 17
2008 Obs Mean Std. Dev.
Retirement age 2502 58 5
Expected retirement age 3458 63 4
Wealth 6664 250522 531941
Income 6600 23112 18251
Retirement income 2502 1091 993
Replacement rate 2495 73 16
Expected replacement rate 3458 65 16
2010 Obs Mean Std. Dev.
Retirement age 2364 58 5
Expected retirement age 3324 63 4
Wealth 6666 264426 440119
Income 6580 23111 18491
Retirement income 2364 1071 546
Replacement rate 2360 73 16
Expected replacement rate 3316 64 15

Source: Our calculations using SHIW data



We define ‘eligible’ those workers who meet the righle, as we have seen) conditions for
retirement in each particular year. Their numbear@und 2.6 thousands in all years; of them orflaetion

varying from 6.8 to 11.4 per cent was still working

Table 2 Eligible people panel 2006-2010

Eligible people Years
2006 2008 2010 Total
Still working 252 179 294 725
34.76 24.69 40.55 100.00
9.70 6.83 11.45 9.31
Eligible and retired 2345 2443 2273 7061
33.21 34.60 32.19 100.00
90.30 93.17 88.55 90.69
Total 2597 2622 2567 7786
33.35 33.68 32.97 100.00
100.00 100.00 100.00 100.00

Source: Our calculations using SHIW data

When analyzing gender differences, Table 3 shoaswlomen represent 28 per cent of the sample
in 2006, but only 6.6 per cent of these women dwti postpone retirement, a much lower propotttiaim
observed in men (11 per cent). The numbers supipattypothesis that men and women may have behaved
differently with respect to retirement. We also Hest the gap decreases over time, with women akiex

man in 2010 (11.8 against 11. 2 per cent).

Table 3 Eligible by gender panel 2006-2010, by percentage

Eligible 2006 2008 2010
Male Female Total Male Female Total Male Female Total

Still working 80.95 19.05 100.00 65.92 34.08 100.00 64.63 35.3700.0D

10.93 6.58 9.70 6.36 7.94 6.83 11.26 11.83 11.45
Retired 70.92 29.08 100.00 71.06 28.94 100.00 65.90 34.1000.0D

89.07 03.42 90.30 93.64 92.06 93.1y7 88.74 88.17 5588.
Total 71.89 28.11 100.00 70.71 29.29 100.00 65.76 34.2400.0D

100.00 100.00 100.00 100.00 100.00 100.00 100.00 0.000 100.00

Source: Our calculations using SHIW data

We also controlled for geographical areas, and daom significant difference between North and
South.

In order to analyze the way in which expectatiobsua retirement differ from the actual result, we
study the effective and expected replacement ratjogender and regions. Table 4 shows that expeasat
decrease over time for both women and men, anduhiaen have lower expectations across all yedisc(a
that can be explained by the lower average seyiaritd the persisting wage gap in the labor market).

Men’s expected ratios, on the other hand, decre@se than women'’s.

Table 4 Expected replacement ratios, by gender panel 2006-2010
Expected replacement rate




Male Female
Obs Mean Std. Dev. Obs Mean Std. Dev.
2006 2581 66.42 17.37 892 64.93 16.34
2008 2494 65.76 16.18 964 63.08 16.62
2010 2115 64.74 15.62 1201 63.32 14.63

Source: Our calculations using SHIW data

Comparing the previous expected ratios with retiredfective ones, we confirm women’s lower
average replacement ratios, both in realizatiosim®xpectations, with the former greater thansieond.
Table 5 shows that men’s replacement ratios afeehigy 3 or 4 percentage points than women’s, whie
gap in expectations is about 2 percentage poimsli¥;, the replacement ratio for men decreases pga

year, while it increases for women, suggestinggistonvergence.

Table 5 Replacement ratios, by gender panel 2006-2010

Replacement rate
Male Female
Obs Mean Std. Dev. Obs Mean Std. Dev.
2006 1704 7477 15.81 689 70.40 17.84
2008 1777 74.29 15.91 718 71.61 17.83
2010 1561 74.27 16.38 799 71.30 16.88

Source: Our calculations using SHIW data

Considering the geographic areas, the Centre andNtiith show respectively the highest and the
lowest expected replacement rate (Table 6); in geomrealizations, the Centre (Table 7) has alwags

highest value, while the South has the lowest.

Table 6 Expected replacement ratios by geographic ar ea, panel 2006-2010

Expected replacement ratios
Northern region Central region Southern region
Obs Mean Std. Dev Obs Mean Std. Dev.  Obs Mean . [C#td
2006 | 1833 64.43 17.12 660 68.81 16.90 980 67.18 16.95
2008 | 1757 63.73 16.06 645 68.92 17.28 1056 64.75 15.87
2010 | 1597 63.23 15.19 724 64.79 16.68 995 65.42 14.24

Source: Our calculations using SHIW data

Table 7 Replacement ratios by geographic area, panel 2006-2010

Replacement ratios
Northern region Central region Southern region
Obs Mean Std. Dev Obs Mean Std. Dev.  Obs Mean . [DC#td
2006 | 1214 73.26 16.46 549 75.07 15.93165 630 72.64 17.13
2008 | 1276 74.61 16.47 584 75.67 16.436p7 635 69.34 16.01
2010 | 1197 73.82 16.75 540 74.55 16.935f3 623 71.07 15.84

Source: Our calculations using SHIW data



5. How Financially Literate are Italians?

In order to measure the degree of financial litgraee consider three of the six financial literacy
tests included in the SHIW. Following Fornero andriticone (2011), we select the tests on inflatiate,r
interest rate and mortgage from the 2006 questiomridowever, we replace the question about therést

rates with the question on investment risk sineeftihmer is missing in both the 2008 and 2010 stgve

Table 8 reports the answers to the various questmmeach year. We can see that, possibly because
of direct experience, Italian households are kndgdable about inflation and mortgage, with respelbti
72 and 64 per cent of correct answers. As for itmvest risk, the share of correct answers fallsQqér
cent, which is mirrored by Italian households’ Ipnopensity to hold stocks. For the question onradie
rates, only 41 per cent of people gave the coamstver. Overall, the performance over time is inim,

which could be partly due to greater exposurertarfcial information in con sequence of the finanoiesis.

Table 8 Financial literacy panel 2006-2010, by per centage

Years
Inflation rate 2006 2008 2010 Total
Exactly same amount 15.68 32.62 51.71 100.00
3.69 3.87 6.14 4.74
Less (correct) 17.71 41.64 40.66 100.00
63.20 74.95 73.16 71.87
More 36.51 34.43 29.07 100.00
6.28 2.99 2.52 3.46
Don't know 27.97 37.58 34.45 100.00
26.84 18.19 16.67 19.32
No answer 0.00 0.00 100.00 100.00
0.00 0.00 1.52 0.61
Total 20.14 39.93 39.94 100.00
100.00 100.00 100.00 100.00
Years
Mortgage 2006 2008 2010 Total
Variable rate mortgage 15.63 36.59 47.78 100.00
3.66 4.32 5.64 4.72
Fixed rate mortgage (correct) 17.67 42.83 39.50 100.00
56.44 69.00 63.62 64.32
Variable rate mortgage 23.09 31.64 45.27 100.00
9.73 6.72 9.62 8.48
Don't know 28.19 36.98 34.83 100.00
30.17 19.96 18.80 21.55
No answer 0.00 0.00 100.00 100.00
0.00 0.00 2.33 0.93
Total 20.14 39.93 39.94 100.00
100.00 100.00 100.00 100.00
Years
Risk 2008 2010 Total
One company shares (correct) 45.26 54.74 100.00




45.35 54.83 50.09
Shares of several companies 56.93 43.07 100.00
28.68 21.69 25.18
Don't know 57.74 42.26 100.00
25.98 19.01 22.49
No answer 0.00 100.00 100.00
0.00 4.47 2.24
Total 49.99 50.01 100.00
100.00 100.00 100.00
Interest rate 2006
Less than 1,020 8.03
100.00
Exactly 1,020 25.97
100.00
More than 1,020 (correct) 41.06
100.00
Don't know 24.93
100.00
Total 100.00
100.00

Source: Our calculations using SHIW data

Table 9 reports the overall performance by gentlee: percentage answering all the questions

correctly increases between 2006 and 2010 by Qoaihile the percentage of “Don’t know” decreabgs

10 points. The performance of both men and womemadmes over time, with women'’s financial knowledge

progressing more than men: in 2006, only 18 pet sEwomen answered all the questions correctlyijevh

20 per cent answered “Don’'t know” to all questioins2010, the corresponding numbers were 31 pdr(een

12 percentage points), and 5 per cent (-13 % goiNtst surprisingly, since finance has traditiopdleen a

male “domain” (Boggioet al 2014), men score better in all tests; howeveejr throgress is slower,

suggesting that women will bridge the gap.

Table 9 Overall performance by gender panel 2006-2010, by per centage

2006

Male Female Total
All correct 76.21 23.79 100.00

28.79 18.10 25.25
All “Don’t know” 55.79 44 .21 100.00

12.86 20.52 15.40
2008

Male Female Total
All correct 70.35 29.65 100.00

35.97 29.33 33.70
All “Don’t know” 55.90 4410 100.00

7.88 12.02 9.29
2010

Male Female Total
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All correct 62.27 37.73 100.00
38.01 30.76 34.91

All “Don’t know” 44.30 55.70 100.00
4.59 7.71 5.93

Source: Our calculations using SHIW data

Geographic differences are noticeable, with a ga#dpworable to Southern regions, with respect to
both Northern and Central ones, which perform bettall years. Central Italy shows not only thghest
proportion of people correctly answering all quassi, but also the fastest progress (the percepasgng
from 30 per cent in 20006 to 48 in 2010). The Nasglsecond and progresses more slowly over time,
passing from 28 to 33 per cent. The respectiverdigdor the South are 17 and 29 per cent, implgng
intermediate increase in literacy.

Looking at the proportion of “Don’t know” to allugstions, the South shows the highest figure and

the North the lowest; all figures, moreover, deseseonfirming the improvement in financial literacy

Table 10 Financial liter acy by geographic area panel 2006-2010, by per centage

Geographic area

2006 North Center South Total

All correct 55.01 23.56 21.44 100.00
28.49 30.30 17.11 25.25

All “Don’t know” 41.31 17.18 41.51 100.00
13.06 13.48 20.21 15.40

Geographic area

2008 North Center South Total

All correct 47.86 26.98 25.16 100.00
33.56 44 .96 26.74 33.70

All “Don’t know” 28.27 22.29 49.43 100.00
5.46 10.24 14.48 9.29

Geographic area

2010 North Center South Total

All correct 43.06 29.22 27.72 100.00
33.17 48.12 28.90 34.91

All “Don’t know” 28.35 21.27 50.38 100.00
3.71 5.94 8.92 5.93

Source: Our calculations using SHIW data

Table 11 is particularly significant for investigag whether financial literacy affects the deciston
retire. It displays the retirement choices of dligipeople by gender and financial literacy, acthssyears.
For example, in 2006, 35 per cent of eligible hiilt working people answer all the questions cotlsec
while among retired people this percentage decsgas2l per cent. Therefore, it seems that indalglwho
decide to work instead of retiring are more finafigiliterate. This is true for all years.

With respect to gender, men perform better than eonrespective of their retirement choice, with

a gap that is narrowing over time. This is espicteue for eligible people who are still workingmong
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these, the share of women answering all the questiorrectly increases by 19 percentage points 2006

to 2010, while, among those who are retired, iteases by 9 points.

Table 11 Retirement decisions by gender and financial literacy panel 2006-2010, by per centage

2006 Gender
Male Female Total
Eligible but still
working:
All correct 90.70 9.30 100.00
38.24 20.00 35.25
All “Don’t know” 50.00 50.00 100.00
4.90 25.00 8.20
Eligible and retired:
All correct 78.95 21.05 100.00
23.67 15.16 21.17
All “Don’t know” 55.60 44.40 100.00
18.69 35.86 23.74
2008 Gender
Male Female Total
Eligible but still
working:
All correct 66.20 33.80 100.00
39.83 39.34 39.66
All “Don’t know” 44.44 55.56 100.00
3.39 8.20 5.03
Eligible and retired:
All correct 79.82 20.18 100.00
30.99 19.24 27.59
All “Don’t know” 61.34 38.66 100.00
12.62 19.52 14.61
2010 Gender
Male Female Total
Eligible but still working:
All correct 65.25 34.75 100.00
40.53 39.42 40.14
All “Don’t know” 37.50 62.50 100.00
1.58 4.81 2.72
Eligible and retired:
All correct 73.16 26.84 100.00
33.85 24.00 30.49
All “Don’t know” 49.75 50.25 100.00
6.68 13.03 8.84

Source: Our calculations using SHIW data
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6. M ethodology

We want to estimate the effect of financial literg&ir) on the retirement decisioii{t) of older
workers, but under 75 years old, who are eligiblerétirement. Our dependent variable is a dumrkingga
value 1 when the individual has decided to retird @ otherwise. Financial literacy is measured gi§ive

dummy variables:

- All correct taking value 1 when the individual answers al tjuestions correctly

- One correcttaking value 1 when the individual answers onestjon correctly

- Two correctstaking value 1 when the individual answers twegiions correctly

- Al “Don’t know” : taking value 1 when the individual answers “Ddaibw” to all the questions

- All wrong taking value 1 when the individual answers adl tjuestions wrongly

We use a linear probability model with fixed effgcan empirical strategy that allows us to confivol

individual and time-invariant characteristics ttet are not able to observe. The model is the fofigw

Yir =BaXir + @ + Uy 1) (
with: a; = Bo+Paz;

whereZ; is an unobserved variable that varies among iddals but does not change over time, capturing
the unobserved individual characteristics.

We want to estimafa : the effect of financial literacy on the decisioyp people aged less than 75
years to retire, given the access requirementgjikgehe unobserved individual characteristics tamts

Since we have five different variables measurimgtiicial literacy, we are going to estimate five
different regressions in order to be able to saleetmost significant one. We control for some vidtlial
and socio-economic variables: age, age squarethgparwork, gender, occupation, education, repled
rate, and individual income; as a measure of wealthuse the value of the individual’s real andhficial
assets.

Descriptive statistics suggest a possible preseficgender and geographical differences in the
results. However, the fixed effect methodology dnesenable us to include a gender and/or geographi
dummy because they are individual and time-invariariables and the model already takes them into
account. Therefore, we estimate the regressions,agalucing the sample to only men, only womerd an
only people in the northern, then the central, et the southern regions. From the results, wepoawide
evidence for differences between men, women anidnggn retirement decisions and in the way they ar

influenced by financial literacy.
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7. Estimation results

Table 12 shows the results. The first regressitimates the effect of socio-economic variables; we
then introduce the financial literacy variables. Wa these regressions first for the whole sangoid, then
by gender and geographic area.

The sample we use consists of 3407 observationse @g introduce financial literacy variables, the
sample lowers to 2942 observations. With respedhé& whole sample, the first regression shows that
becoming older increases the probability of regiriwhile being self-employed is positively assceihtvith
postponing retirement; these two variables reméatissically significant in all model specificatisnAs
expected, getting divorced extends the time spemtie labor market, probably because of the cdmith (
monetary and psychological) connected with divoiides effect is quite strong, and it remains stablall
specifications. Having offspring increases the plolity of retiring (a “grandparent effect”? Coda
Moscarolaet al 2015; Calcagnat al 2016). Unfortunately, this variable loses its #igance as we
introduce financial literacy variables.

The probability of retirement declines with incom@gssibly reflecting the lower disutility of
working associated with higher labor income. Cosgdr, an increment in financial wealth is statific
associated with a greater probability of retiringoth variables are statistically significant in all
specifications.

Considering the financial literacy variables, ottig dummy acquiring value 1 when the individual
answers all questions correctly is significanthat5 per cent level. These are the people whmare likely
to retire. Moreover, in the specifications withdircial literacy, three other variables become sttedilly
significant: widows are more likely to retire, péd®pvith a middle school diploma tend to remain leng
the labor market and, finally, a higher replacematib is associated with a higher probability efining.

We controlled also for other educational leveld,they were not significant.

Table 12 Impact of financial literacy on decision toretire, linear probability model with fixed effect

(1) 2) ©) (4) ©) (6)

VARIABLES Retired Retired Retired Retired Retired Retired
0.288*** 0.328*** 0.322%** 0.324*** 0.320*** 0.322***
(0.047) (0.059) (0.059) (0.059) (0.059) (0.059)
-0.002*** -0.002*** -0.002*** -0.002*** -0.002%** - 0.002***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Self-employed -0.119** -0.158** -0.160** -0.159** -0.160** -0.166¢
(0.055) (0.071) (0.072) (0.072) (0.072) (0.072)
Partner with job -0.065 -0.080 -0.075 -0.076 -0.073 -0.074
(0.048) (0.061) (0.061) (0.061) (0.062) (0.062)
Marital status 0.116 0.243* 0.249* 0.245* 0.251* 0.248*
(0.106) (0.128) (0.131) (0.131) (0.133) (0.132)
Widow/widower 0.108 0.240** 0.247** 0.244** 0.249* 0.246**
(0.113) (0.120) (0.123) (0.123) (0.124) (0.124)
Divorced -0.242** -0.165* -0.161* -0.160* -0.153 -0.159*
(0.114) (0.094) (0.094) (0.096) (0.096) (0.096)
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Offspring

No. of family members
Primary school

Middle school

High school

University
Replacement rate

Log of real wealth

Log of financial wealth

Log of individual income

All correct answers
One correct answer
Two correct answers
All “Don’t know”

All wrong answers
Constant
Observations

R-squared
Number of pid

0.045* 0.033 0.035 0.036 0.036
(0.026) (0.031) (0.031) (0.031) (0.031)
-0.000 -0.009 -0.009 -0.010 -0.010
(0.021) (0.029) (0.030) (0.029) (0.030)
-0.016 -0.057 -0.060 -0.063 -0.061
(0.072) (0.092) (0.089) (0.090) (0.090)
-0.075 -0.150* -0.167* -0.162* -0.172%
(0.058) (0.084) (0.084) (0.084) (0.084)
-0.038 -0.056 -0.068 -0.070 -0.071
(0.033) (0.051) (0.052) (0.050) (0.051)
-0.089 -0.031 -0.045 -0.040 -0.050
(0.066) (0.090) (0.090) (0.085) (0.090)
0.001 0.001* 0.001* 0.001* 0.001*
(0.001) (0.001) (0.001) (0.001) (0.001)
0.000 0.011 0.011 0.011 0.010
(0.009) (0.013) (0.013) (0.013) (0.013)
0.024%%* 0.023** 0.023** 0.023%** 0.024%%*
(0.007) (0.009) (0.009) (0.009) (0.009)
-0.118%+ -0.093* -0.092* -0.093* -0.091*
(0.043) (0.049) (0.049) (0.050) (0.050)
0.038**
(0.017)
-0.022
(0.016)
-0.016
(0.014)
0.037
(0.027)
-8.331%*  -10.088** -9.933%+ -9.949** -9.888*+
(1.697) (2.092) (2.091) (2.100) (2.096)
4,758 3,920 3,920 3,920 3,920
0.130 0.151 0.148 0.147 0.147
3,407 2,942 2,942 2,942 2,942

0.036
(0.031)
-0.009
(0.030)
-0.063
(0.089)

-0.169*
(0.084)
-0.072
(0.051)
-0.046
(0.087)

0.001*
(0.001)

0.011
(0.013)

0.023*
(0.009)

-0.092*
(0.050)

0.009
(0.021)
-9.903*+
(2.099)

3,920
0.146
2,942

Standard errors in parentheses. ** p<0.01, ** p§0*0p<0.

The fact that financially literate individuals hawe greater propensity for retirement can be

reconciled with the application of the DB formulahich penalizes the continuation of work after Ingyvi

reached the minimum requirement. In other wordspfee seem to correctly understand the disincentive

(reduction of their pension wealth, irrespectivela increase in the pension berfgfio go on working and

tend to leave.

Conversely, allowing for greater actuarial neutyalinder a gro rata or full) DC formula, we

should expect less influence of financial literadyetirement should in these cases reflect personal

preferences more than an economic gain. The wask&eer to choose on personal/family elements lik

having other activities in which being involvedpreference for traveling and so on.

* The reduction (so-called implicit tax on the continuation of work) is due to the fact that the increase in the pension
benefit is not enough to pay for the extra year of contributions and year of lost pensions.
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Tables 13 and 14 report results by gender. Thetéitde refers to the regressions on the sample of

men, and the second to the sample of women.

As for women, almost all the variables lose thégngicance, and in particular none of those

measuring financial literacy are significant. Tlene is true of men. The female sample differs ftbe

male one in that having offspring is statisticalsociated with a higher probability of retireméiitis could

mean that women give more weight to their role athers/grandmothers.

As for men, being self-employed is significantlysesiated with a lower probability of retiring,

while, again, being divorced increases the liketh@f remaining in the labor market. Having a wogki

partner encourages men to continue to work: haaipgrtner who is active in the labor market propials

a positive spillover effect on their willingnesswork, while not having a partner could induce teoydonger

in the labor market. Becoming older is significgraksociated with retiring only for men.

Table 13 Linear praobability model with fixed effectsfor men

1) 2 ©) 4) ) (6)
VARIABLES MaleRetired MaleRetired MaleRetired MaleRetired MaleRetired MaleRetired
Age 0.316*** 0.403*** 0.401*** 0.402%* 0.400*** 0.402***
(0.046) (0.060) (0.060) (0.060) (0.060) (0.060)
Agen2 -0.002%** -0.003*** -0.003*** -0.003*** -0.003*** - 0.003***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Self-employed -0.154*** -0.212%** -0.215%** -0.216%** -0.217%** - 0.216%**
(0.041) (0.050) (0.050) (0.050) (0.050) (0.050)
Partner with job -0.083** -0.079* -0.074* -0.075* -0.073* -0.074*
(0.035) (0.042) (0.042) (0.042) (0.042) (0.042)
Marital status 0.158 0.137 0.147 0.139 0.144 0.141
(0.113) (0.131) (0.131) (0.131) (0.131) (0.131)
Widower 0.149 0.111 0.127 0.114 0.119 0.119
(0.133) (0.147) (0.147) (0.147) (0.247) (0.147)
Divorced -0.406*** -0.424%** -0.415%** -0.425%** -0.420%** - 0.426%**
(0.132) (0.143) (0.143) (0.143) (0.143) (0.143)
Offspring 0.015 0.017 0.018 0.020 0.020 0.019
(0.026) (0.031) (0.031) (0.031) (0.031) (0.031)
No. of family members -0.006 -0.009 -0.009 -0.009 -0.009 -0.009
(0.021) (0.026) (0.026) (0.026) (0.026) (0.026)
Primary school -0.063 -0.058 -0.062 -0.063 -0.062 -0.064
(0.073) (0.090) (0.090) (0.090) (0.090) (0.090)
Middle school -0.074 -0.151* -0.165** -0.161* -0.166** -0.161*
(0.062) (0.082) (0.082) (0.082) (0.082) (0.082)
High school -0.042 -0.071 -0.083 -0.082 -0.083 -0.078
(0.097) (0.117) (0.117) (0.117) (0.117) (0.118)
University 0.008 0.075 0.060 0.060 0.058 0.064
(0.163) (0.304) (0.304) (0.305) (0.305) (0.305)
Replacement rate 0.001** 0.002*** 0.002*** 0.002*** 0.002*** 0.002***
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Log of real wealth -0.004 -0.001 -0.001 -0.001 -0.001 -0.001
(0.009) (0.012) (0.012) (0.012) (0.012) (0.012)
Log of financial wealth 0.024*** 0.027*** 0.028*** 0.027*** 0.028*** 0.028***
(0.008) (0.009) (0.009) (0.009) (0.009) (0.009)
Log of individual income -0.148*** -0.148%*** -0.146*** -0.148*** -0.147%** - 0.148%***
(0.031) (0.037) (0.037) (0.037) (0.037) (0.037)
All correct answers 0.031
(0.019)
One correct answer -0.021
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(0.021)

Two correct answers -0.008
(0.017)
All “Don’t know” 0.019
(0.039)
All wrong answers -0.008
(0.032)
Constant -8.900%** -11.967%** -11.926%** -11.932%** -11.900%* -11.938***
(1.567) (2.027) (2.029) (2.030) (2.031) (2.031)
Observations 3,457 2,820 2,820 2,820 2,820 2,820
R-squared 0.159 0.220 0.218 0.217 0.217 0.217
Number of pid 2,480 2,125 2,125 2,125 2,125 2,125
Standard errors in parentheses. *** p<0.01, ** ®&).* p<0.1
Table 14 Linear probability model with fixed effect for women
(2) 7) €) 0) ®) (6)
VARIABLES Female Female Female Female Female Female
Retired Retired Retired Retired Retired Retired
Age 0.215%** 0.068 0.052 0.063 0.056 0.053
(0.071) (0.084) (0.084) (0.084) (0.083) (0.083)
Agen2 -0.001**=* -0.000 -0.000 -0.000 -0.000 -0.000
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Self employed -0.007 0.003 0.008 0.009 0.008 0.009
(0.060) (0.069) (0.069) (0.069) (0.069) (0.069)
Partner with job 0.074 -0.029 -0.029 -0.024 -0.025 -0.027
(0.088) (0.108) (0.109) (0.108) (0.108) (0.108)
Marital status -0.313 0.089 0.059 0.087 0.057 0.052
(0.215) (0.281) (0.281) (0.281) (0.280) (0.281)
Widow -0.300 0.074 0.039 0.083 0.054 0.049
(0.197) (0.265) (0.265) (0.266) (0.264) (0.265)
Divorced -0.230** 0.033 0.033 0.047 0.048 0.042
(0.108) (0.124) (0.125) (0.125) (0.125) (0.125)
Offspring 0.126%*** 0.080* 0.081* 0.081* 0.082* 0.081*
(0.040) (0.046) (0.046) (0.046) (0.046) (0.046)
No. of family members 0.000 -0.018 -0.017 -0.023 -0.022 -0.019
(0.034) (0.038) (0.038) (0.038) (0.038) (0.038)
Primary school 0.085 -0.012 -0.012 -0.020 -0.018 -0.013
(0.118) (0.127) (0.127) (0.127) (0.127) (0.127)
Middle school 0.075 0.039 0.017 0.018 0.023 0.004
(0.151) (0.195) (0.194) (0.194) (0.194) (0.194)
High school 0.019 0.025 0.016 0.013 0.015 0.010
(0.096) (0.121) (0.121) (0.120) (0.120) (0.121)
University -0.136 0.007 -0.001 0.023 -0.003 0.029
(0.147) (0.262) (0.262) (0.262) (0.261) (0.264)
Replacement rate 0.000 0.000 0.000 -0.000 -0.000 0.000
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Log of real wealth 0.007 0.031** 0.032** 0.030** 0.031** 0.031**
(0.013) (0.015) (0.015) (0.015) (0.015) (0.015)
Log financial wealth 0.023** 0.015 0.014 0.017 0.016 0.016
(0.011) (0.012) (0.013) (0.013) (0.013) (0.013)
Log individual income -0.061 0.003 0.004 0.003 0.005 0.004
(0.039) (0.042) (0.043) (0.042) (0.042) (0.043)
All correct answers 0.034
(0.027)
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One correct answers -0.011

(0.026)
Two correct answers -0.029
(0.023)
All “Don’t know” 0.062
(0.045)
All wrong answers 0.036
(0.039)
Constant -6.314%** -2.155 -1.609 -1.973 -1.810 -1.654
(2.426) (2.853) (2.824) (2.833) (2.818) (2.820)
Observations 1,301 1,100 1,100 1,100 1,100 1,100
R-squared 0.118 0.055 0.050 0.055 0.056 0.053
Number of pid 927 817 817 817 817 817

Standard errors in parentheses. *** p<0.01, ** ®&).* p<0.1

Assets seem to influence differently the retiremaetisions of men and women. The latter are
sensitive to increments in real estate (a highefepence for homeownership?), while men’s decisions
retire are significantly and positively affected bgth financial wealth and labor income. The repiaent
ratio is also positively associated with retiremdfinally, education (mid-school diploma) is negaly
correlated to retirement. We estimated the sameessmpns for the northern, central, and southegions.
Financial literacy variables matter only in the tcahregion; in particular, those giving all corremswers
tend to postpone their retirement, while thosergj\viwo correct answers adopt the opposite behaaiuat,
are more likely to exit.

In the North, becoming older is statistically andsipvely associated with retirement; also, an
increment in the replacement ratio increases thbaility of retiring. In southern and central @us, only
the relationship between retirement and age isfgignt, while the replacement ratio loses its ffigance.
Being self-employed delays retirement and the effestatistically significant in the northern aoentral
areas. Having a working partner is statisticalgngficant only in the North, and has a negativensighe
level of education matters only in the north, wheeeple having a middle school diploma are morelyiko
postpone retirement. In the south, the variabléste®@ to family are very important: being a widow o
widower or being married increases the propensitsetire, while having a child extends the timerdga
the labor market in the central region.

Finally, considering the wealth and income variaplley are not at all significant in the central
region. Increments in real estate are associatétd avihigher probability of retiring in the southdaim
financial wealth in the northern and southern ragifwith respect to the latter, the result for resthte are
significant at the 1 per cent level, while for fivcéal assets are significant only at the 5 per ¢evel).
Individual income acquires significance only in therth, and it is associated with a postponement of
retirement. In particular, it is more statisticadignificant, with a 1 per cent significance lewekn financial

wealth, which gives a P-value of less than 5 pat.ce
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Table 15 Linear probability model with fixed effectsfor the north

) (2 ©) (4) ®) (6)
VARIABLES Retired in Retired in Retired in Retired in Retired in Retired in
north north north north north north
Age 0.301*** 0.371%** 0.368*** 0.367*** 0.368*** 0.366***
(0.047) (0.059) (0.059) (0.059) (0.059) (0.059)
Agen2 -0.002%** -0.003*** -0.003*** -0.003*** -0.003*** - 0.003***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Self-employed -0.117* -0.134** -0.135** -0.136** -0.135** -0.13#%
(0.046) (0.057) (0.057) (0.057) (0.057) (0.057)
Partner with job -0.077* -0.089* -0.089* -0.089* -0.089* -0.088*
(0.042) (0.049) (0.049) (0.049) (0.049) (0.049)
Marital status 0.106 0.120 0.122 0.119 0.121 0.123
(0.227) (0.130) (0.130) (0.130) (0.130) (0.130)
Widow/widower 0.149 0.153 0.149 0.146 0.147 0.144
(0.126) (0.131) (0.132) (0.131) (0.131) (0.131)
Divorced -0.054 -0.039 -0.043 -0.045 -0.046 -0.047
(0.112) (0.117) (0.117) (0.117) (0.117) (0.117)
Offspring 0.014 0.000 0.001 0.002 0.002 0.001
(0.027) (0.032) (0.032) (0.032) (0.032) (0.032)
No. of family members 0.016 -0.011 -0.011 -0.012 -0.012 -0.013
(0.025) (0.031) (0.031) (0.031) (0.031) (0.031)
Primary school -0.024 0.042 0.030 0.026 0.023 0.030
(0.102) (0.132) (0.132) (0.132) (0.132) (0.132)
Middle school -0.153* -0.316%** -0.334*** -0.337%** -0.336%** -0.334%*=*
(0.090) (0.114) (0.113) (0.113) (0.113) (0.113)
High school -0.052 -0.125 -0.137 -0.139 -0.140 -0.133
(0.088) (0.102) (0.101) (0.101) (0.101) (0.102)
University -0.079 -0.206 -0.218 -0.219 -0.221 -0.238
(0.146) (0.266) (0.266) (0.267) (0.266) (0.267)
Replacement rate 0.001* 0.002*** 0.002*** 0.002*** 0.002*** 0.002***
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Log of real wealth -0.007 -0.007 -0.008 -0.007 -0.007 -0.007
(0.010) (0.012) (0.012) (0.012) (0.012) (0.012)
Log of financial wealth 0.020** 0.021** 0.021** 0.021** 0.020** 0.020**
(0.008) (0.010) (0.010) (0.010) (0.010) (0.010)
Log of individual income -0.176%*** -0.124%* -0.119%** -0.122%** -0.122%** - 0.120%**
(0.035) (0.043) (0.043) (0.043) (0.043) (0.043)
All correct answers 0.024
(0.020)
One correct answer -0.012
(0.020)
Two correct answers -0.001
(0.016)
All “Don’t know” -0.020
(0.046)
All wrong answers -0.025
(0.033)
Constant -8.089*** -10.921%** -10.829*** -10.798*** -10.801%* -10.775%*=
(1.588) (2.972) (2.972) (2.972) (1.972) (2.971)
Observations 2,604 2,121 2,121 2,121 2,121 2,121
R-squared 0.149 0.201 0.200 0.199 0.199 0.200
Number of pid 1,817 1,558 1,558 1,558 1,558 1,558

Standard errors in parentheses. *** p<0.01, ** ©8).* p<0
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Table 16 Linear probability model with fixed effect for central region

D 2 ©) 4) ©) (6)
VARIABLES Retired in Retired in Retired in Retired in Retired in Retired in
central region central region central region  central region  central region  central region
Age 0.333*** 0.312%** 0.291** 0.304*** 0.291** 0.288**
(0.094) (0.114) (0.115) (0.115) (0.115) (0.115)
Age’2 -0.002*** -0.002*** -0.002** -0.002** -0.002** -0.002**
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Self-employed -0.254*** -0.320%*** -0.336*** -0.316%*** -0.337*** - 0.333%*
(0.069) (0.077) (0.078) (0.077) (0.077) (0.078)
Partner with job -0.013 -0.045 -0.006 -0.036 -0.001 -0.001
(0.064) (0.081) (0.080) (0.080) (0.080) (0.080)
Marital status 0.059 0.199 0.242 0.227 0.270 0.258
(0.168) (0.234) (0.236) (0.234) (0.235) (0.236)
Widow/widower 0.126 0.224 0.274 0.242 0.273 0.283
(0.211) (0.265) (0.267) (0.266) (0.266) (0.267)
Divorced -0.465*** -0.228 -0.198 -0.168 -0.132 -0.157
(0.142) (0.181) (0.182) (0.180) (0.184) (0.184)
Offspring 0.163*** 0.120** 0.130** 0.125** 0.138** 0.134**
(0.048) (0.056) (0.056) (0.056) (0.056) (0.057)
No. of family members -0.024 -0.027 -0.030 -0.025 -0.027 -0.029
(0.036) (0.040) (0.040) (0.040) (0.040) (0.040)
Primary school -0.066 -0.157 -0.153 -0.156 -0.152 -0.152
(0.100) (0.113) (0.114) (0.114) (0.114) (0.114)
Middle school -0.017 -0.056 -0.065 -0.049 -0.065 -0.062
(0.095) (0.132) (0.133) (0.132) (0.133) (0.133)
High school 0.008 0.040 0.044 0.024 0.038 0.031
(0.134) (0.179) (0.180) (0.179) (0.180) (0.181)
University -0.077 0.124 0.121 0.109 0.109 0.108
(0.185) (0.355) (0.358) (0.355) (0.357) (0.358)
Replacement rate 0.000 0.001 0.001 0.001 0.001 0.001
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Log of real wealth 0.005 0.026 0.027 0.029 0.026 0.029
(0.016) (0.020) (0.021) (0.020) (0.021) (0.021)
Log of financial wealth 0.013 -0.002 0.001 -0.002 0.003 0.001
(0.014) (0.016) (0.016) (0.016) (0.016) (0.016)
Log of individual income -0.049 -0.036 -0.047 -0.029 -0.037 -0.042
(0.051) (0.059) (0.060) (0.059) (0.059) (0.059)
All correct answers 0.070**
(0.032)
One correct answer -0.041
(0.044)
Two correct answer -0.062*
(0.032)
All “Don’t know” 0.104
(0.071)
All wrong answers 0.050
(0.059)
Constant -10.289*** -9.921** -9.206** -9.799** -9.420** -9.24**
(3.201) (3.842) (3.863) (3.849) (3.854) (3.865)
Observations 1,114 938 938 938 938 938
R-squared 0.194 0.205 0.191 0.202 0.196 0.190
Number of pid 802 706 706 706 706 706

Standard errors in parentheses. *** p<0.01, ** ©8).* p<0
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Table 17 Linear probability model with fixed effect for the south

(1) (2) 3) (4) (5) (6)

VARIABLES Retired in Retired in Retired in Retired in Retired in Retired in

south south south south south south
Age 0.282*** 0.302** 0.305** 0.302** 0.301* 0.305**

(0.093) (0.126) (0.126) (0.126) (0.125) (0.126)
Agen2 -0.002%** -0.002** -0.002** -0.002** -0.002** -0.0@**

(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Self-employed 0.045 0.067 0.064 0.068 0.071 0.072

(0.075) (0.097) (0.096) (0.096) (0.096) (0.096)
Partner with job -0.036 0.016 0.010 0.016 0.023 0.020

(0.084) (0.099) (0.099) (0.099) (0.099) (0.099)
Marital status 1.139%** 1.180*** 1.188*** 1.183*** 1.185%** 1.183**=

(0.273) (0.287) (0.286) (0.287) (0.285) (0.286)
Widow/widower 1.165*** 1.250%** 1.274*** 1.255%** 1.299%** 1.294***

(0.306) (0.334) (0.333) (0.334) (0.333) (0.334)
Offspring 0.044 0.060 0.058 0.060 0.061 0.062

(0.058) (0.069) (0.069) (0.069) (0.069) (0.069)
No. of family members 0.023 0.027 0.033 0.029 0.022 0.028

(0.040) (0.057) (0.056) (0.057) (0.056) (0.056)
Primary school 0.021 0.014 0.018 0.014 0.020 0.017

(0.133) (0.173) (0.173) (0.173) (0.172) (0.173)
Middle school -0.069 -0.029 -0.040 -0.035 -0.050 -0.049

(0.120) (0.158) (0.156) (0.158) (0.156) (0.157)
Replacement rate 0.001 0.001 0.001 0.001 0.001 0.001

(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Log of real wealth 0.033* 0.051** 0.052** 0.052** 0.049** 0.049**

(0.019) (0.022) (0.022) (0.023) (0.022) (0.022)
Log of financial wealth 0.047*** 0.056*** 0.057*** 0.056*** 0.058*** 0.057***

(0.014) (0.017) (0.017) (0.017) (0.017) (0.017)
Log of individual income -0.075 -0.088 -0.086 -0.089 -0.082 -0.083

(0.048) (0.055) (0.055) (0.055) (0.055) (0.055)
All correct answers 0.003

(0.041)
One correct answer -0.042
(0.037)
Two correct answers 0.008
(0.036)
All “Don’t know” 0.073
(0.054)
All wrong answers 0.059
(0.051)

Constant -10.299*** -11.337** -11.545%* -11.372** -11.431** -11.548***

(3.239) (4.399) (4.385) (4.400) (4.375) (4.385)
Observations 1,040 861 861 861 861 861
R-squared 0.172 0.207 0.213 0.207 0.215 0.213
Number of pid 788 678 678 678 678 678

Robust standard errors in parentheses, *** p<0df<0.05, * p<0.1.
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7 Financial literacy and expected age of retirement under a (partial)
DC formula

The results in the regressions described above shatfinancial literacy is positively associated
with an earlier exit from the labor market, i.e.gatvely associated with retirement age. As already
mentioned, we think it reasonable to relate theaaton to the working of the DB formula, and more
specifically to the penalization on the continuatad work that is implicit in the formula.

These results cannot, therefore, be extended tbethavior of younger family heads who belong (at
least inpro-rata) to the DC system, which does not contain thislicitgaxation (or it does at a lower rate).
For these younger cohorts, our hypothesis is tieatorrelation between financial literacy and egtient age
is either positive (showing that people understdwedactuarially fair increase in their pension weahnd are
available to continue in the retirement savingsgpam); or weak/non-existent, when other factorshef
decision process (such as consideration of whetieespouse/partner is still working) are more intgoair
that the “wealth effect”.

To test our hypothesis, we restrict the samplewtoiliy heads less than fifty years of age, so that w
are able to capture working people who will retitdeast partially under the DC method. As a consage,
we get a sample composed by 991 observations. Wéhan the same linear probability model with fixed
effects for the whole sample, splitting the samiptdween male and female, and according to area of
residence (the north, center, and south).

In this specification, our dependent variable is #xpected age of retirement; as independent
variables, we use the same set of regressors asebpéf particular, we include the financial liteya
variables. We expect, thus, to see that financialltedge increases the expected age of retirement.

Table 18 shows that our expectations are confirmibd.individuals who answered all the questions
correctly are associated with a higher expectaceraént age in the whole sample as well as in dnepte of
people living in the southern region. The effecstatistically significant at the 1 per cent levEhis shows
that the incentive to stay longer in the labor reai& embedded in the DC system, and that peojdediag
to the DB system were driving the outcomes of tte¥ipus regressions.

The individuals who answered only two questiongasly are associated with a lower expected
retirement age in the whole sample; the same &ftsuwomen and for people living in the south tafyl.
Therefore, it appears that only those who are @iadly literate have a good understanding aboutsttats
connected with retirement, and, as consequencgomdsto the cancellation of incentives to exit kaleor

market as soon as the minimum required are met.

Table 18 Impact of financial literacy on expected age of retirement, linear probability model with fixed

effects
Northern Southern
Whole sample  Male sample Female sample region Central region region
(1) (2) (3) (4) (5) (6)
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Expected age
of retirement

Expected age
of retirement

Expected age
of retirement

Expected age
of retirement

Expected age
of retirement

Expected age
of retirement

All correct answers
One correct answer
Two correct answers
All “Don’t know”

All wrong answers

Observations

1.228%
(0.541)
0.450
(0.645)
-0.846*
(0.474)
-1.819
(2.284)
-1.061
(1.167)

1377

0.822
(0.575)
0.754
(0.895)
-0.818
(0.706)
-0.318
(1.349)
-0.701
(0.881)

763

1.512
(1.001)
1.113
(0.956)
-1.306%
(0.629)
-6.727
(7.370)
-2.151
(3.396)

614

1.108
(0.971)
1.222
(0.920)
-1.129
(0.745)
-3.710
(4.898)
-1.299
(1.952)

673

0.765
(0.988)
-2.607*
(1.479)
0.194
(1.006)
0.256
(1.713)
-1.892
(2.174)

292

1.891%
(0.861)
0.809
(0.908)
-1.731%
(0.798)
-1.604
(2.111)
-0.781
(1.257)

412

Notes: Each group of cells show the results fropasse regressions, with a common specificationsacthe columns: all heads of
family below 50 years old, all men satisfying tlaere age criteria, all women in the same age gralupeads of family living in the
northern region, then in the central region, andlfy in the southern region aged below 50 yeaddli#onal controls include time
dummies, education, log of real wealth, log of fic@al wealth, log of individual income, expectegleEement rate, number of
household members, marital status, and whethepdnmer is working. Robust standard errors in paegdgs, *** p<0.01, **

p<0.05, * p<0.1

8. Conclusions

Retirement decisions are strongly influenced bypiiesion formulae and by workers’ understanding

of their functioning, which is connected to finaalciiteracy. Workers understand that the DB systam

applied in Italy) penalizes the continuation of #utivity and tend consequently to access an eatiement

option. With the DC formula, conversely, this wilb longer be true and the decision will not onlgdrae

more “individualized” but also more dependent orspeal, economic and family circumstances. In e n

setting, understanding the basic principles andhangics of pension wealth accumulation and decumoulat

will represent a pre-requisite for good decisiohgyood understanding, however, is hardly possititenv

financial illiteracy is widespread.

Our study can be considered a first contributiothtoanalysis of whether and how financial literacy

influences the retirement choice. More specifictily study exploits new questions about finandiatdcy -

recently introduced into the Bank of Italy SHIWo-ihvestigate the distribution of financial liteyaamong

the ltalian population, and its impact on retiremelecisions. We also try to highlight gender and

geographical differences.

Our results show that workers answering all quastioorrectly are more likely to retire when

eligible. These results are consistent with thendentive implicit in the DB method of calculatibgnefits.

To consider the role of the DC formula, we restifiet analysis of the effect of financial literaay o

the expectedhge of retirement for heads of family who are urfdgr and thus partly or exclusively under

the new regime. Our expectations that workers peiiftg better in financial literacy tests are makelly to
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prolong their working activity are confirmed. Inélatly, this supports the hypothesis that the previo
outcome (a negative correlation between finandiardcy and retirement age) was mainly driven by
workers’ understanding of the reduction in theingen wealth they incur into when they delay sstient
after having reached eligibility. These results ssmewhat encouraging as to the effects of finatitzaacy

on retirement choice, and on the working of the fBx@nula.

Appendix

Financial literacy tests:

- Inflation rate: Imagine having 1,000 euros in a current accouatt plays 1 per cent interest and has
no charges. Imagine also that inflation is runrab@ per cent. Do you think that if you withdrave th
money in a year’s time, you will be able to buy #ane amount of goods as if you spent the 1,000
euros today?

Yes — No, | will be able to buy less — No, | wiklable to buy more — Don’t know — No answer

- Interest rate Imagine leaving 1,000 euros in a current accooat pays 2 per cent annual interest
and has no charges. What sum do you think willMaél@ble at the end of the second year?
Less than 1,020 euros — Exactly 1,020 euros — Mbam 1,020 euros — Don't know — No

answer

- Mortgage With which of the following types of mortgage gou think you are able to establish
from the beginning the maximum amount and numbemsfalments that you will have to pay
before you can pay off your debt?

Variable rate mortgage — Fixed rate mortgage — afde rate mortgage and fixed instalments —

Don’'t know — No answer

- Risk Which of the following investment strategies dauythink entails the greatest risk of losing

your capital?
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Investing in the shares of a single company — ltingsn the shares of more than one company —

Don’'t know — No answer
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Table 1A — Retirement Requisites in years 2006-2010

seniority 40 years

seniority 35 years

MDB
men women
1.243/2004 employee self-employed employee self-employed
old-age age 65, seniority 20 age 60, seniority 20
seniority 40 years no further requirement
age 58 (atregime in  age 57 (atregime in 2013:  age 58 (at regime in
seniority 35 years age 57 (at regime: 62) 2013: 63) 62) 2013: 63)
1.247/2007 old-age age 65, seniority 20 age 60, seniority 20
seniority 40 years no further requirement
age 59 (atregime in age 59 (at regime in
age 58 (at regime in 2013: 2013: 62 and and age 58 (at regime in 2013: 2013: 62 and and
seniority 35 years 61 and age+seniority 97) age+seniority 98) 61 and age+seniority 97) age+seniority 98)
NDC
men women
1.243/2004 employee self-employed employee self-employed
age 60 and benefit>=1.2 yearly income support for
old-age age 65 the elderly
seniority 40 years no further requirement
age 57 (atregime in 2013:  age 58 (atregime in  age 57 (at regime in 2013: age 58 (at regime in
62) and 1.2 yearly income 2013: 63) and 1.2 yearly 62)and 1.2 yearlyincome 2013:63) and 1.2yearly
seniority 35 years support forthe elderly  income supportforthe  support forthe elderly  income support for the
age 60 and benefit>=1.2 yearly income support for
1.247/2007 old-age age 65 the elderly

no further requirement

age 62 and benefit>=1.2 age 63 and benefit>=1.2 age 62 and benefit>=1.2
yearly income support for yearly income support yearly income support for
the elderly for the elderly the elderly

age 63 and benefit>=1.2
yearly income support
for the elderly
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Table 2A Sum statistics of regressorsin table 12

Variable Obs Mean Std. Dev. Min Max
Retired 4758 0.874 0.331 0 1
Age 4758 65.960 5.526 48 75
Agen2 4758 4,381.264  723.710 2304 5625
Self-employed 4758 0.179 0.383 0 1
Partner with job 4758 0.121 0.326 0 1
Marital status 4758 0.700 0.457 0 1
Widower 4758 0.154 0.361 0 1
Divorced 4758 0.058 0.234 0 1
Offspring 4758 0.674 0.468 0 1
No. of family members 4758 2.217 0.967 1 8
Primary school 4758 0.348 0.476 0 1
Middle school 4758 0.291 0.454 0 1
High school 4758 0.193 0.395 0 1
University 4758 0.063 0.243 0 1
Replacement rate 4758 74.414 16.164 0 150
Log of real wealth 4758 11.803 1.823 0 16.588
Log of financial wealth 4758 9.532 1.474 2.708 15.442
Log of individual
income 4758 10.031 0.489 7.607 12.965
All correct answers 3920 0.345 0.475 0 1
One correct answer 3920 0.194 0.395 0 1
Two correct answers 3920 0.354 0.478 0 1
All “Don’t know” 3920 0.068 0.252 0 1
All wrong answers 3920 0.105 0.307 0 1
Table 3A Sum statisticsfor regressorsin table 13, male sample
Variable Obs Mean Std. Dev. Min Max
Retired 3457 0.866 0.339 0 1
Age 3457 65.726 5.572 48 75
Agen2 3457 4,350.995 728.585 2304 5625
Self-employed 3457  0.188 0.390 0 1
Partner with job 3457  0.153 0.360 0 1
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Marital status 3457 0.839 0.367 0 1
Widower 3457 0.065 0.247 0 1
Divorced 3457 0.037 0.189 0 1
Offspring 3457 0.693 0.461 0 1
No. of family members 3457 2 409 0.941 1 3
Primary school 3457 0.335 0.472 0 1
Middle school 3457 0.309 0.462 0 1
High school 3457 0.196 0.397 0 1
University 3457 0.061 0.239 0 1
Replacement rate 3457  75.094 15.592 0 130
Log of real wealth 3457 11.885 1.781 0 16.588
Log of financial wealth 3457 9.597 1.475 2.708 15.442
Log of individual
income 3457  10.086 0.485 7.743 12.965
All correct answers 2820 0.366 0.481 0 1
One correct answer 2820 0.186 0.389 0 1
Two correct answers 2820 0.353 0.478 0 1
All “Don’t know” 2820 0.056 0.230 0 1
All wrong answers 2820 0.093 0.290 0 1
Table 4A Sum statisticsfor regressorsin table 14, female sample
Variable Obs Mean Std. Dev. Min Max
Retired 1301 0.893 0.308 0 1
Age 1301 66.581 5.354 48 75
Agen2 1301 4,461.694  704.576 2304 5625
Self-employed 1301 0.157 0.364 0 1
Partner with job 1301 0.035 0.184 0 1
Marital status 1301 0.332 0.471 0 1
Widower 1301 0.391 0.488 0 1
Divorced 1301 0.113 0.317 0 1
Offspring 1301 0.622 0.484 0 1
No. of family members 1301 1.707 0.842 1 6
Primary school 1301 0.384 0.486 0 1
Middle school 1301 0.244 0.429 0 1
High school 1301 0.186 0.389 0 1
University 1301 0.068 0.252 0 1
Replacement rate 1301 72.606 17.470 0 150
Log of real wealth 1301 11.583 1.915 3.912 16.176
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Log of financial wealth 1301 9.359 1.459 3.660 13.810
Log of individual

income 1301 9.882 0.470 7.607 12.091
All correct answers 1100 0.290 0.453 0 1
One correct answer 1100 0.213 0.410 0 1
Two correct answers 1100 0.359 0.479 0

All “Don’t know” 1100 0.100 0.301 0

All wrong answers 1100 0.137 0.344 0 1

Table 5A Sum statisticsfor regressorsin table 15, North Italy sample

Variable Obs Mean Std. Dev. Min Max
Retired 2604 0.879 0.326 0 1
Age 2604 65.812 5.651 48 75
Agen2 2604 4,363.171  739.679 2304 5625
Self-employed 2604 0.193 0.395 0 1
Partner with job 2604 0.127 0.333 0 1
Marital status 2604 0.680 0.466 0 1
Widower 2604 0.163 0.369 0 1
Divorced 2604 0.072 0.260 0 1
Offspring 2604 0.663 0.472 0 1
No. of family members 2604 2.122 0.898 1 6
Primary school 2604 0.344 0.475 0 1
Middle school 2604 0.313 0.463 0 1
High school 2604 0.187 0.390 0 1
University 2604 0.056 0.230 0 1
Replacement rate 2604 74.745 16.278 0 130
Log of real wealth 2604 11.798 1.789 0 16.588
Log of financial wealth 2604 9.742 1.454 2.708 15.442
Log of individual

income 2604 10.078 0.476 8.519 1.255
All correct answers 2121 0.328 0.469 0 1
One correct answer 2121 0.206 0.404 0 1
Two correct answers 2121 0.383 0.486 0 1
All “Don’t know” 2121 0.044 0.205 0 1
All wrong answers 2121 0.082 0.274 0 1

Table 6A Sum statisticsfor regressorsin table 16, Center Italy sample

Variable Obs Mean Std. Dev. Min Max
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Retired

Age

Agen2
Self-employed
Partner with job

Marital status
Widower
Divorced
Offspring

No. of family members

Primary school
Middle school
High school
University

Replacement rate

Log of real wealth

Log of financial wealth
Log of individual
income

All correct answers
One correct answer

Two correct answers

All “Don’t know”
All wrong answers

1114
1114
1114
1114
1114

1114
1114
1114
1114

1114

1114
1114
1114
1114
1114

1114
1114

1114
938
938

938

938
938

0.872
66.133
4,401.333
0.157
0.114

0.701
0.146
0.053
0.666

2.280

0.379
0.259
0.204
0.061
75.712

12.058
9.478

10.078
0.436
0.150

0.301

0.078
0.111

0.333
5.261
689.309
0.364
0.317

0.457
0.353
0.225
0.471

1.038

0.485
0.438
0.403
0.239
16.148

1.840
1.530

0.486
0.496
0.357

0.459

0.269
0.315

0 1
48 75
2304 5625
0 1
0 1
0 1
0 1
0 1
0 1
1 8
0 1
0 1
0 1
0 1
0 150
3.218 15.529
3.660 13.958
8.175 12.634
0 1
0 1

0
0 1
0 1

Table 7A Sum statisticsfor regressorsin table 17, South Italy sample

Variable Obs Mean Std. Dev. Min Max
Retired 1040 0.864 .3425035 0 1
Age 1040 66.144 5.480 48 75
Agen2 1040 4,405.069 718.658 2304 5625
Self-employed 1040 0.169 0.375 0 1
Partner with job 1040 0.113 0.317 0 1
Marital status 1040 0.749 0.433 0 1
Widower 1040 0.142 0.349 0

Offspring 1040 0.708 0.454 0

No. of family members 1040 7387 1.024 1 6
Primary school 1040 0.327 0.469 1
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Middle school 1040 0.272 0.445 0 1
Replacement rate 1040 72.196 15.684 1 110
Log of real wealth 1040 11.540 1.855 4.605 14.762
Log of financial wealth 1040 9.065 1.344 4.605 13.491
Log of individual
income 1040 9.860 0.486 7.607 12.965
All correct answers 861 0.286 0.452 0 1
One correct answer
861 0.213 0.410 0 1
Two correct answers 861 0.342 0.474 0 1
All “Don’t know” 861 0.117 0.321 0 1
All wrong answers 861 0.156 0.363 0 1
Table 8A Sum statisticsfor regressorsin table 18, whole sample

Variable Obs Mean Std. Dev. Min Max
Expected age of
retirement 1377 64.196 4.113 49 100
Self-employed 1377 0.208 0.406 0 1
Partner with job 1377 0.437 0.496 0 1
Marital status 1377 0.574 0.494 0 1
Divorced 1377 0.064 0.245 0 1
Offspring 1377 0.031 0.173 0 1
No. of family members 1377 2512 1222 1 3
Middle school 1377 0.179 0.383 0 1
High school 1377 0.413 0.492 0 1
University 1377 0.301 0.459 0 1
Replacement rate 1377 62.111 15.382 0 100
Log of real wealth 1377 10.531 2.519 0 15.177
Log of financial wealth 1377 8.929 1.356 10.720 13.661
Log of individual
income 1377 9.918 0.539 5.283 13.605
Years of contributions 1377 7.976 3.245 1 14
All correct answers 1210 0.372 0.483 0 1
One correct answer 1210 0.184 0.387 0 1
Two correct answers 1210 0.369 0.482 0 1
All “Don’t know” 1210 0.037 0.189 0 1
All wrong answers 1210 0.073 0.261 0 1
wave

2008 1377 0.336 0.472 0 1
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2010 1377 0.408 0.491 0 1
Table 9A Sum statisticsfor regressorsin table 18, male sample

Variable Obs Mean Std. Dev. Min Max
Expected age of
retirement 763 64.876 4,113 49 100
Self-employed 763 0.245 0.430 0 1
Partner with job 763 0.433 0.495 0 1
Marital status 763 0.669 0.470 0 1
Divorced 763 0.024 0.155 0 1
Offspring 763 0.032 0.178 0 1
No. of family members 763 > 644 1226 1 3
Middle school 763 0.211 0.408 0 1
High school 763 0.410 0.492 0 1
University 763 0.263 0.440 0 1
Replacement rate 763 62.293 15.745 0 100
Log of real wealth 763 10.659 2.514 0 15.177
Log of financial wealth 763 8.965 1.336 5.491 13.661
Log of individual
income 763 10.005 0.526 5.283 13.606
Years of contributions 763 8.128 3.068 1 14
All correct answers 670 0.385 0.486 0 1
One correct answer 670 0.182 0.386 0 1
Two correct answers 670 0.362 0.481 0 1
All “Don’t know” 670 0.035 0.185 0 1
All wrong answers 670 0.070 0.255 0 1
wave

2008 763 0.359 0.480 0 1

2010 763 0.364 0.481 0 1

Table 10A Sum dtatisticsfor regressorsin table 18, female sample

Variable Obs Mean Std. Dev. Min Max
Expected age of
retirement 614 63.351 3.957 50 100
Self-employed 614 0.162 0.369 0 1
Partner with job 614 0.441 0.496 0 1
Marital status 614 0.456 0.498 0 1
Divorced 614 0.114 0.318 0 1

32



Offspring 614 0.029 0.168 0 1
No. of family members 614 5 348 1.199 1 6
Middle school 614 0.140 0.347 0 1
High school 614 0.416 0.493 0 1
University 614 0.348 0.476 0 1
Replacement rate 614 61.885 14.928 0 100
Log of real wealth 614 10.372 2.517 3.912 14.743
Log of financial wealth 614 8.884 1.380 1.072 12.747
Log of individual
income 614 9.810 0.536 6.291 12.021
Years of contributions 614 7.786 3.446 1 14
All correct answers 540 0.357 0.479 0 1
One correct answer 540 0.187 0.390 0 1
Two correct answers 540 0.377 0.485 0 1
All “Don’t know” 540 0.038 0.193 0 1
All wrong answers 540 0.077 0.268 0 1
wave

2008 614 0.307 0.461 0 1

2010 614 0.464 0.499 0 1

Table 11A Sum statisticsfor regressorsin table 18, North Italy sample

Variable Obs Mean Std. Dev. Min Max
Expected age of
retirement 673 63.753 4.269 49 99
Self-employed 673 0.179 0.384 0 1
Partner with job 673 0.429 0.495 0 1
Marital status 673 0.514 0.500 0 1
Divorced 673 0.068 0.252 0 1
Offspring 673 0.037 0.189 0 1
No. of family members 673 7301 1225 1 3
Middle school 673 0.163 0.370 0 1
High school 673 0.410 0.492 0 1
University 673 0.295 0.456 0 1
Replacement rate 673 61.063 14.889 0 100
Log of real wealth 673 10.254 2.580 0 14.848
Log of financial wealth 673 8.980 1.343 4.798 13.661



Log of individual

income 673 9.941 0.506 6.357 11.875
Years of contributions 673 8.271 3.255 1 14
All correct answers 588 0.340 0.474 0 1
One correct answer 588 0.185 0.388 0 1
Two correct answers 588 0.397 0.489 0 1
All “Don’t know” 588 0.032 0.176 0 1
All wrong answers 588 0.076 0.266 0 1
wave

2008 673 0.344 0.475 0 1

2010 673 0.383 0.486 0 1

Table 12A Sum statisticsfor regressorsin table 18, Center Italy sample

Variable Obs Mean Std. Dev. Min Max
Expected age of
retirement 292 64.441 3.995 50 90
Self-employed 292 0.195 0.397 0 1
Partner with job 292 0.472 0.500 0 1
Marital status 292 0.551 0.498 0 1
Divorced 292 0.068 0.253 0 1
Offspring 292 0.027 0.163 0 1
No. of family members 292 2 561 1.204 1 6
Middle school 292 0.160 0.368 0 1
High school 292 0.349 0.477 0 1
University 292 0.369 0.483 0 1
Replacement rate 292 62.976 16.841 10 100
Log of real wealth 292 10.877 2.522 3.912 15.068
Log of financial wealth 292 9.095 1.456 3.912 12.747
Log of individual
income 292 9.990 0.671 5.283 1.360
Years of contributions 292 7.883 3.293 1 14
All correct answers 259 0.498 0.500 0 1
One correct answer 259 0.108 0.311 0 1
Two correct answers 259 0.316 0.466 0 1
All “Don’t know” 259 0.046 0.210 0 1
All wrong answers 259 0.077 0.267 0 1
wave

2008 292 0.297 0.458 0 1
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2010 292 0.493 0.500 0 1

Table 13A Sum dtatisticsfor regressorsin Table 18, South Italy sample
Variable Obs Mean Std. Dev. Min Max

Expected age of

retirement 412 64.747 3.856 55 100
Self-employed 412 0.264 0.441 0 1
Partner with job 412 0.424 0.494 0 1
Marital status 412 0.689 0.463 0 1
Divorced 412 0.055 0.229 0 1
Offspring 412 0.024 0.154 0 1
No. of family members 412 2 822 1163 1 7
Middle school 412 0.218 0.413 0 1
High school 412 0.463 0.499 0 1
University 412 0.262 0.440 0 1
Replacement rate 412 63.211 15.011 0 100
Log of real wealth 412 10.738 2.366 460.517 1.517.777
Log of financial wealth 412 8.727 1.281 1.072 13.017
Log of individual
income 412 9.831 0.474 6.291 11.261
Years of contributions 412 7.558 3.151 1 14
All correct answers 363 0.336 0.473 0 1
One correct answer 363 0.236 0.425 0 1
Two correct answers 363 0.360 0.480 0 1
All “Don’t know” 363 0.038 0.192 0 1
All wrong answers 363 0.066 0.248 0 1
wave

2008 412 0.349 0.477 0 1

2010 412 0.390 0.488 0 1
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