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Abstract

We examine how expenditure changes at retirement during an institutionally and economically uncertain period when a series
of pension reforms and cuts were implemented. Overall, we fail to confirm that consumption declines at retirement using
data from Greece (2008-2018). Any estimated declines come from turbulent years when major pension cuts were applied.
Expenditure drops at retirement were due to pension income shocks, especially for those who were particularly dependent
on pension income. Further checks support the presence of an income shock mechanism for retirees who are relatively more
treated during the crisis sub-period. Given an aging population and the ongoing global turbulence, our results offer valuable

insights.
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Introduction

Many studies have provided evidence of declines of expendi-
ture at retirement. Yet, those studies have analysed the rela-
tionship during periods of financial stability. There is hardly
any empirical evidence on how household expenditure
behaves during periods of financial crisis, although it has
been widely acknowledged that such periods exert consider-
ably adverse effects on pensions, as income sources, as well
as the way they are spent (Grafova et al., 2020; Impavido &
Tower, 2009). In this paper, we examined how expenditure
behaves at retirement during turbulent times using house-
hold-level data, and examined the role of pension cuts during
a severe financial crisis in explaining the drop in expendi-
tures at retirement. We focused on Greece, the European
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country that was hit the hardest following the 2008 global
financial crisis. Therefore, our results can provide valuable
insights for policy making during uncertain periods. Moreo-
ver, as Greece has one of the highest shares of populations
aged over 65 among the OECD countries (OECD, 2020), our
study is also relevant to policies focusing on this growing
part of the population.

In general, expenditure decreases at retirement are not
consistent with predictions of the standard life-cycle model,
in which households smooth out their marginal utility of
consumption in expectation. While many studies provide
evidence of such declines, labelled as the ‘“retirement-
consumption puzzle” (e.g., Banks et al., 1998; Bernheim
et al., 2001; Dong & Yang, 2017), several others argue to
the contrary and try to attribute them to factors that fall
well within the scope of the life-cycle model (Aguiar &
Hurst, 2005, 2013; Hurd & Rohwedder, 2003). For exam-
ple, declines in spending at retirement due to a reduction in
lifetime resources from unexpected events such as health
shocks or involuntary transitions to unemployment do not
refute the rational expectations life-cycle model. Here we
checked how expenditure behaves around retirement during
uncertain periods.

Our paper has three main objectives. First, we provide
causal evidence of the effect of retirement on household
expenditure using an instrumental variable framework in
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two periods: before and after the onslaught of the sover-
eign debt crisis in Greece. For the sake of exposition, we
refer to these as earlier and later periods based on when the
first Memorandum of Understanding (MoU) was agreed
upon (May 2010). Because the role of spouses in under-
standing household decisions (Stancanelli & Van Soest,
2012) is central, yet relatively underexplored, we report
estimates for both own and spousal retirement effects.
Second, we offer evidence that any observed expenditure
drops in households where the head is retired are explained
by the implementation of pension reductions in the later
period. The Greek pension reforms that followed from the
debt crisis initially affected certain age groups appreci-
ably more than others, and thus provide a unique opportu-
nity to analyse the role of those retirement income cuts on
household consumption. Third, we show that dependency
on pension income is central to the decline in household
expenditures, conditional on facing declines in pension
income. Detailed information on all sources of a house-
hold’s income allows us to construct a pension-depend-
ency measure for retirees in order to examine this aspect.
Therefore, we provide evidence regarding the variation in
consumption declines under different conditions and dif-
ferent types of households.

To achieve these objectives, we used data from the Greek
Household Budget Survey, which is a nationally represent-
ative household expenditure survey that collects detailed
information on household spending using expenditure dia-
ries. The data covered the period from 2008 to 2018, i.e.,
2.5 years before and 7.5 years after the MoU was signed. To
address the endogeneity of retirement, we exploited retire-
ment legislation in Greece within an instrumental variables
framework in which the probability of retiring increases
strongly as individuals reach early retirement age. Hence, we
used the early retirement eligibility threshold as an instru-
ment for individual retirement status.

Our first-stage results showed that crossing the early
retirement age threshold strongly predicts reported retire-
ment status; the probability to retire increases by 21 percent-
age points after crossing the age and year-specific. Second-
stage results showed that household expenditure decreases
by 18.5% for retirees in the full period from 2008 to 2018.
However, analysing the effects in the earlier and later periods
separately shows that the entire observed decrease in retir-
ees’ expenditure can be mainly attributed to the later period,
when the MoU was in place. Thus, we do not find robust
evidence of a consumption decline at retirement before the
MoU. This finding holds regardless of pension level or the
household’s dependency on pension income. Moreover, the
decline during the MoU period for those with a high depend-
ency on pension income was mostly attributed to reductions
in work-related expenses and expenditure on non-necessity
goods.

@ Springer

To explain the decline observed in the subsequent, during
MoU period, we focused on pension reforms that severely
affected retirees’ pension income. In particular, we consid-
ered the first and most severe cut in pensions for a subgroup
of retirees: those individuals below the age of 60. We found
that a large fraction of the decline we observed in expendi-
ture during the later period can be attributed to the pension
reduction (approximately 6%) this group faced. The control
group (retirees above 60 who did not face such a reduc-
tion) showed no decline in expenditures during the same
period. Since we are comparing the household expenditure
of retirees in this exercise, the treated and control groups
did not differ from each other (because both groups are
retired), except in exposure to the pension income cut. Our
results failed to predict an unexplained consumption drop at
retirement during the MoU period once pension cuts were
accounted for. In other words, the implemented pension
income reductions fully explained the observed expenditure
drop at retirement.

We assessed whether dependency on retirement pen-
sion matters for the observed decline in spending for those
who faced income cuts during the MoU. Bernheim et al.
(2001) reported a negative correlation between wealth and
a decline in consumption at retirement, as well as smaller
declines in retirement consumption for those with higher
income replacement rates. Here we split individuals into
two groups based on the share of retirement pensions rela-
tive to their total household income. We found no effect of
retirement on household expenditures for households that
did not solely depend on retirement pensions. In contrast,
households in which pension income was a significant share
of total income showed a significant decline in expenditures
during the MoU. This finding implies that households that
had other sources of income (or had higher savings or wealth
pre-retirement) did not react strongly to reductions in pen-
sion incomes and were able to smooth consumption, even in
the face of cuts in retirement income.

Our paper contributes to consumption implications of
transitions to retirement in several respects. First, we pro-
vide a novel assessment of the robustness of the rational
expectations life-cycle theory in a hitherto unexamined set-
ting during a particularly turbulent period, i.e., during the
sovereign debt crisis in Greece. Extreme conditions -i.e.,
economic uncertainty and institutional changes- during that
period provide a rich opportunity to test the inviolability
of well-established, yet empirically debated, theories. Fur-
thermore, understanding the patterns in expenditure around
retirement in both good and turbulent times is critical for
policy purposes, given the large-scale anticipated demo-
graphic changes that will cause transitions to retirement to
be more frequent. According to the OECD, Greece has a rap-
idly aging population, with people over the age of 65 years
accounting for more than 20% of the population. Moreover,
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the old-age dependency ratio, defined as the number of those
older than 65 years per 100 working age (20-64) individu-
als, is expected to reach 40 by 2025, which will be one of
the highest among OECD countries (OECD, 2017). At the
same time, our findings are also relevant for researchers who
examine individual spending decisions and, in turn, have
implications for policy. These policy implications are of rel-
evance not only for Greece but for many countries around
the world currently faced with the cost-of-living, energy, and
public health crises that impact pensioners, and particularly
the most vulnerable of them, harder relative to other groups
(PLSA, 2022). Analysis on the topic can shed light on miti-
gating policies that need to be put in place for these groups.

Second, the drop in expenditures at retirement has been
tested both spatially and temporally, with early evidence
from the US (Bernheim et al., 2001; Hamermesh, 1984);
the UK (Banks et al., 1998); Italy (Battistin et al., 2009);
and Germany (Schwerdt, 2005), as well as more recent evi-
dence from Spain (Luengo-Prado & Sevilla, 2013); China
(Liet al., 2015); France (Moreau & Stancanelli, 2015); Ice-
land (Olafsson & Pagel, 2018); and Australia (Atalay et al.,
2019). While most studies provide evidence of a retirement-
consumption puzzle, Aguiar and Hurst (2005, 2013) and
Hurst (2008) cast doubt on its existence. Explanations for
the puzzle range from a reduction in work-related expenses,
changes in bargaining power (Lundberg et al., 2003; Romm,
2015), and health shocks (Olafsson & Pagel, 2018) to the
arrival of adverse information (Banks et al., 1998; Bernheim
et al., 2001). In their literature review, Hurd and Rohwed-
der (2003) argued the necessity of investigating the role of
anticipation in the observed drop in consumption. Using
subjective retirement expectations data, Haider and Stephens
Jr. (2007) reported a drop in expenditures. While they inves-
tigated a number of plausible explanations for the drop, they
concluded that more work was needed to identify additional
causes. We add to this literature by focusing on the role of
pension cuts during an unstable period in explaining the
expenditure changes at retirement.

Third, we make an important contribution to the literature
that analyses the role of individual and household heteroge-
neity in consumption smoothing behaviour during periods
of crisis or income shocks. Fallon and Lucas (2002) sum-
marized the findings of the limited number of studies on
household responses to financial crisis and report important
differences between rich and poor households in their ability
to smooth consumption. Bernheim et al. (2001) examined
the drop in expenditure by wealth and income quartiles and
reported notable differences between these groups. Similarly,
Bloemen and Stancanelli (2005) concluded that allowing for
household heterogeneity in terms of wealth is important in
detecting discernible differences in food consumption. There
is some evidence to suggest that the young and old behave
differently during periods of recession (Crossley et al.,

2013), yet no previous study has focused specifically on the
household expenditure of retirees during these periods. By
assessing the drop in expenditures by low- and high-pension-
dependency households, we also contribute to this body of
work.

The remainder of the paper is structured as follows. Sec-
tion “Institutional background” outlines the economic back-
ground of and institutional changes the Greek pension sys-
tem has undergone since 2008. Section “Data” presents the
data sources and Section “Empirical Strategy” describes the
empirical strategy. Section “Results” presents our analytic
results, and Section “Conclusions” concludes.

Institutional Background

The Greek pension system is a social insurance system pre-
dominantly funded by employee contributions. For decades
it was highly fragmented, with various occupational groups
establishing tailor-made pension schemes. Deficits were
accumulating, and eventually questions regarding the sys-
tem’s sustainability were raised (Tinios, 2010). Yet unlike
other European countries implementing structural reforms
due to pressing demographic and fiscal trends (Casey, 2012),
political, social, and institutional inertia in Greece did not
allow for similar action to be taken despite the alarming
signs. Pressure on the pension system intensified, leading
to claims about a strong causal link between the structural
imbalances of the pension system and the subsequent debt
crisis (Nektarios & Tinios, 2019).

When the global financial crisis hit in 2008, Greece was
heavily exposed to international financial pressures and
its own economic and fiscal deficiencies. Unemployment
reached record levels and the government debt-to-GDP
ratio escalated to 146.2% in 2010 (Eurostat, 2018). A rescue
plan for economic adjustment and fiscal consolidation was
agreed upon in May 2010, leading to the first Memorandum
of Understanding (MoU) between the Greek government,
the European Commission (EC), the European Central Bank
(ECB), and the International Monetary Fund (IMF) (Econo-
mou et al., 2017). Two subsequent MoUs were signed in
March 2012 and August 2015, which introduced a number
of market and institutional reforms and implemented con-
straints on public expenditure (Maresso et al., 2015).

During this period, the pension system underwent a num-
ber of reforms. Using information from the European Com-
mission’s LABREF database, Fig. 1 depicts the legislative
and implementation intensity of pension-related reforms.
The first, which was signed in July 2010 (Act 3863/2010),
redefined the pension calculation formula for the younger
generation. It also increased the official pension age to
65 years, with an early retirement age set at 60 years, but
was quite protective of those about to retire (Panageas &
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Tinios, 2017). In 2011, various Acts were introduced and,
in 2012, the official retirement age was further increased to
67 years for both genders, with the early retirement age reset
to 62 years (National Actuarial Authority, 2015; Symeo-
nidis, 2016; Tinios, 2016). Under a socially and politically
polarised landscape, new legislation was introduced in May
2016 (Act 4387/2016) that generalised post-2010 changes
to the entire population.

Yet what really affected pensioners during this period
were the pension cuts. Often the only criterion for the pen-
sion cuts was the size of the pensions, without any justifica-
tion on the basis of age or contribution years (Lyberaki &
Tinios, 2016, 2016; Lyberaki et al., 2015; Tinios, 2016).
The first cut was applied in May 2010, when Act 3845/2010
abolished the 13th and 14th payments that pensioners had
been receiving as Christmas and Easter bonuses; therefore,
the cut was effectively implemented in December of that
year, when the next Christmas bonus was due. A series of
pension cuts targeting young retirees and high pensions were
implemented in the second half of 2011. The first wave of
cuts was applied to the main pensions of those younger than
60 years old, and ranged from 6% for pensions over €1700
per month to 10% for pensions over €3000. Progressive cuts
followed for both high main and high auxiliary pensions.,'?

! Auxiliary pensions are financed separately from main pensions by
both employers and employees, without any state contribution, and all
pensioners receiving a main pension are entitled. For more details on
the structure of the Greek pension system, please go to this link.

2 More specifically, main pension cuts ranged from 3% (for main
pensions higher than €1400) to 13% (for main pensions higher than
€3500). Auxiliary pension cuts ranged from 3% (for auxiliary pen-
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Further reductions in main pensions were implemented later
that year, with additional cuts for pensioners younger than
55 years old (40% for pensions higher than €1000) and those
55-60 years old (40% for pensions higher than €1000). The
second MoU in March 2012 brought further reductions,
which still targeted higher pensions (12% for main pensions
higher than €1300 and between 10 and 20% for auxiliary
pensions). These were further reduced in 2013 (between 5
and 20% for total pensions over €1000). Bonus (i.e., the 13th
and 14th) auxiliary pensions were also abolished that year.

In July 2014, a first horizontal cut of 5.2% was applied
to all auxiliary pensions based on Act 4254/2012. The third
MoU, in August 2015, did not introduce further pension
cuts, though it increased health insurance contributions to
2% and 5% for main and auxiliary pensions, respectively. It
decreed that the Social Solidarity Benefit (EKAS) for lower
pensions would be abolished by the end of 2019, and intro-
duced new pension contribution rates; however, these did
not affect those already receiving a pension. Figure 2 sum-
marises the timeline of major pension reforms of that period.

Footnote 2 (continued)

sions higher than €300) to 10% (for auxiliary pensions higher than
€650).
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Progressive cuts for pensions over €1000 (total)

Abolishment of 13th and 14th pension
(bonuses) - auxiliary

Progressive cuts for higher pensions

Progressive cuts for auxiliary pensions

Abolishment of 13th and 14th
pension (bonuses) - main
Cuts for auxiliary pensions

1st MoU 2nd MoU

New pension calculation formula for
main pension

New pension contribution rates for self-
employed

Increase in contributions for health

New pension contribution rates for civil
servants

Cats for auxiliary pensions

Horizontal cut of auxiliary pensions

3rd MoU Abolishment of EKAS gradually

2017

Cuts for main pensions >€1300

Cuts for pensioners <60 - main

Progressive cuts for pensioners <60 - main

Fig.2 Timeline of implementation of major pension reforms. Sources: National Actuarial Authority (2018), European Trade Union Institute
(2017), Tinios (2013). Notes: Dates refer to implementation rather than legislation of reforms

Data

Our analysis is based on individual and household-level data
drawn from the Greek Household Budget Survey (HBS) pro-
vided by the Hellenic Statistical Authority (EL.STAT). The
HBS is a national survey that collects information from a
representative sample of households regarding their compo-
sition, member demographics and employment status, and
living conditions; however, the main focus is on household
expenditure on goods and services as well as income. The
survey runs annually from 2008 onward, and our data cover
up to 2018. For each surveyed household, the person per-
ceived by other members as chiefly responsible for decision-
making and household management responsibilities is con-
sidered to be the household head. For the 2008-2018 waves,
the HBS data contain information on 125,652 individuals
from 51,840 surveyed households. Although the HBS is a
rotating panel, identifiers that would allow to follow indi-
viduals and their households over time were not available
on data protection grounds. This restricts us from pursuing
an analysis that would exploit within household variation
over time. Because information on expenditure is reported
only at the household level, we restricted our sample only to
household heads, i.e., 51,848 observations in total. Moreo-
ver, to ensure that we retained married couples in the sample
and avoided cohabiting ones, we dropped those who were
unmarried or widowed living in a household with more than
one member. Moreau and Stancanelli (2015) discussed how
cohabitation is more often linked to dual earning, which
could potentially affect the results. Even if this could result
in some sort of selection bias, there were very few obser-
vations in our case, especially in the age brackets around
retirement age which were considered in our analysis. We
also excluded households in which both the head and the

spouse reported “Working” as their main activity status,
yet reported that the household’s main income source was
unemployment benefits. Finally, we excluded households in
which the household head and the spouse were of the same
gender, most likely due to misreporting as same-sex mar-
riage had not been legalized in Greece.? These exclusion
criteria resulted in losing 5519 observations, or 10.6% of
our original sample.

Our dataset included information on a number of subcat-
egories of expenditure: food and nonalcoholic beverages;
alcoholic beverages and tobacco; clothing and footwear;
housing, water, and electricity; health; household equip-
ment; transport; communication; recreation and culture;
restaurants; and miscellaneous goods and services. Although
household budget data have been extensively used in related
literature (Hurd & Rohwedder, 2008), in our analysis the
expenditure categories were strictly separated based on
whether a good was durable or on the setting they served
(health, labour, etc.).

To analyze the effects of retirement and joint retire-
ment on household expenditures, we constructed a binary

3 A similar rationale holds for omitting cohabiting couples from the
sample. Excluding cohabiting and same-sex couples from our sam-
ple results in 22 fewer observations in total, i.e. our utilized sample
allowing for 15 years on each side of the early retirement age thresh-
old would be 10,075 observations instead of 10,053. This small
number of observations can be due to (a) the framework regulating
cohabitation and same-sex marriage at the time, and (b) the fact that
although cohabitation and same-sex marriage is becoming more com-
mon options for younger couples, our empirical strategy considers a
specific age bracket around retirement, hence, individuals are of con-
siderably older age. Moreover, there is no solid information to ensure
that those 22 observations refer to households where the head and the
partner are actually a couple and behave accordingly.

@ Springer
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Table 1 Descriptive statistics

on basic variables. Source: Total sample  Retired Non-retired  Difference:
Household Budget Survey, B (21 131 Eﬂ -
2008-2018; Hellenic Statistical
Authority (EL.STAT) Retired 494 _ _ _
Spouse retired 414 716 120 — 596%**
Age (years) 59.9 66.9 53.0 — 14.0%**
Female .061 .061 .061 .000
Spouse gender 939 939 939 —.000
Primary schooling 252 341 .165 — . 176%%*
Secondary schooling 307 264 .349 L085%**
Tertiary schooling .301 .240 .360 120%**
Still studying .074 .045 102 -
Household size (in persons) 2.9 2.5 34 .854%%*
Number of children in household .357 .105 .602 498k
Economically active in household 2.08 2.12 2.03 — .086%**
Monetary income (in euros) 30,074.8 26,184.3  33,869.1 7684.8%**
Total income (in euros) 34,558.3 30,426.5 38,588.0 8,161 .5%**
Income source: Self-employment .200 .056 341 285%**
Income source: Property income .006 .007 .006 —.000
Income source: Pensions & retirement benefits ~ .437 .850 .034 — Blo***
Income source: Unemployment benefits .000 .000 .000 —.000
Income source: Other benefits .003 .002 .004 .002%*
Household expenditure variables (in euros)
Total expenditure 29,671.3 23,940.0 35,269.7 11,338.9%**
Food & non-alcoholic beverages 5016.7 4532.5 5489.1 956.6%**
Work-related expenses 4874.0 3500.3 6213.8 2713.6%**
Necessity expenses 16,204.0 14,471.6  17,893.6 342 %%
Non-necessity expenses 16,616.5 7738.5 13,423.3 5684 .8***

Column 4 reports mean differences t-tests results
fp<.1. #¥p<.05. #¥p<.01. #**p <. 001

indicator for whether heads and their spouses were retired or
not. To avoid issues related to reporting bias, we did not use
the individual’s perceived status, e.g., a person who was for-
mally retired but identified as working. Instead, retirement
status was set equal to 1 if an individual’s main activity was
recorded as “Retired” and O if it was recorded as “Working.”
In this way, we did not include the unemployed, students,
those performing domestic tasks, the disabled, and those in
military or community service in our estimation samples.
Table 1 presents descriptive statistics on basic variables,
for both the total sample and the two groups of retired and
non-retired participants. Our sample was restricted to those
15 years on each side of the early retirement age (ERA
hereafter) and who had non-missing information on their
own and their spouse’s retirement, which left 10,053 obser-
vations. ERAs have been defined using the reports of the
National Actuarial Authority (National Actuarial Authority,
2012, 2015, 2018). For both genders, the ERA was set to
55 years until 2010, and had been increased to 60 years old
by 2012. For the period 2013-2018 it was set to 62 years

@ Springer

old. When comparing retirees relative to non-retirees, we
observed that they varied in terms of household composi-
tion. Non-retirees lived in households of bigger size than
retirees (3.4 vs. 2.5 members), mainly due to a larger number
of children living with them. Total income was higher for
non-retirees than retirees (€38,588 vs €30,427).

The lower panel of Table 1 presents descriptive statis-
tics regarding household expenditure for the total period.
The average total expenditure in households in which heads
were not retired is €11,339 higher than their retired counter-
parts. The higher expenditure differences between the two
household types were observed for transport, housing, water,
electricity and fuels, and restaurants and hotels. To exam-
ine whether reductions in consumption were associated with
specific activities, we grouped the disaggregated expendi-
ture categories into four broad ones (Aguiar & Hurst, 2005,
2013; Battistin et al., 2009; Blundell et al., 2016; Lundberg
et al., 2003). These were food-related expenses (exclud-
ing alcohol and tobacco); work-related expenses (transport
and clothing expenses); necessity expenses (food, housing,
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water, electricity, health, and clothing); and non-necessity
expenses (alcohol, tobacco, household equipment, transport,
communication, recreation, and hotels and restaurants).
Mean differences were all statistically significant at the 1%
level (column 4).

Empirical Strategy
Model Specifications

This section outlines our empirical framework. We tested
how household expenditure changes at retirement condi-
tional on spouse’s retirement status, i.e., we were interested
in the effect of a couple’s retirement on household expendi-
ture. Prior evidence has demonstrated the importance of
spousal retirement not only in spending behavior but also in
own retirement decisions. In particular, Stancanelli and Van
Soest (2012), Lundberg et al. (2003), and, more recently,
Moreau and Stancanelli (2015) have demonstrated this in
the context of household expenditures, while Whitaker and
Bokemeier (2018) and De Preter et al. (2015) have shown
this interdependence when considering the timing and inci-
dence of own retirement decisions. Our empirical model is
therefore similar in spirit to that of Moreau and Stancanelli
(2015). In its simplest form, our main specification is as
follows:

Y, =ay+ R, + ﬁzRﬂ” +f(Age,.n) +f(Ageﬂn) + 06, + g

ey
where Y, represents total household expenditure of house-
hold 4 at time ¢. We are interested in f; and f,, which rep-
resent the coefficients of interest for both male (m) and
female (f) partners in household £ at time ¢. We also con-
trol for a second-order polynomial in age of both partners,
year dummies to account for common exogenous shocks,
regional fixed effects to capture permanent differences, and
household-level control variables, such as household size
and number of dependent children, so that our estimates are
net of household composition effects. Last, €, is the distur-
bance term.

While g, and g, in Eq. (1) provide estimates of the effect
of retirement, they are clearly biased since retirement is an
endogenous choice; individuals can choose to retire earlier
or later depending on factors such as health and wealth. Ide-
ally, to overcome this identification problem retirement sta-
tus should be randomly assigned across individuals in our
data. However, this is infeasible. In the absence of such a
randomized experiment, we exploit Greek legislation regard-
ing early retirement to uncover causality. Exploiting the fact
that the probability of being retired increases strongly as
individuals reach ERA, we use an instrumental variables
approach. The necessary variation required for identification

comes from the exogenously set ERAs in Greece, ERA
threshold that are set separately for males and females, and
the fact that those ERAs were increased twice during the
period under consideration, in 2010 and in 2013.

We apply two-stage least squares (2SLS) and instrument
the retirement status of both partners in the first stage with
a binary instrumental variable equal to 1 if the individual
has crossed the ERA and 0 otherwise. Whenever interac-
tion terms between retirement status and centered age are
included in the empirical specifications, they are also instru-
mented with interactions between dummy variables about
crossing the ERA and centered age. Therefore, we estimate
first-stage regressions of the form

Rmht =r+ yltht + yZthz‘ +f(Agemht) +f(Ageﬂzt) + 5t + Vi
(@)

and

Ry, =1+ 112y, + 1,2, + [(Agep,) + f(Age,y) + 6, + uy,

3
where R,,,, and Ry, represent retirement status (1 =retired;
O =active in the labour market) of the male and female
partner in household # at time ¢, respectively. f(Age,,,) and
f(Agey,) are second-order polynomials in the age of male
and female partners in order to account for nonlinear lifetime
expenditure profiles. Year fixed effects are denoted by §,, and
v,,, and u,, are the respective error terms of both equations.
Z, and Zg,, are binary instrumental variables defined as

follows:

Z = lif Age,y, 2 ERA, 10 if Age,,;,, < ERA,,

mt>
tht = ll'ngeﬂ” Z ERAf[; 0 l'ngeﬂn < ERAft

As is standard in the IV literature, we interpret the coef-
ficients of retirement status indicators in Eq. (1) as the local
average treatment effects (LATE) of ERA eligibility on
expenditure behaviour. In other words, we estimate average
treatment effects for those who exit the labour market into
retirement given their eligibility, i.e., the ERA compliers.
However, because the total period under study is not homo-
geneous, comprising a stable (before the MoU period) and
a turbulent (during the MoU) sub-period, the LATE could
not be the same in the two periods. This is because the set
of compliers will differ given the different aggregate envi-
ronment as well as other observable characteristics, such
as age. An instrumented difference-in-differences approach
would allow to directly test for such changes in consump-
tion at retirement before and during the MoU period. How-
ever, as previously mentioned, longitudinal identifiers of
households and their members were not available. Hence,
an approach relying on within-unit variation over time was
not possible to be pursued. Therefore, we estimate Eq. (1)
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Fig.3 Retirement shares by
age. Source: Household Budget
Survey (2008-2018); Greek
Census (2011); Labour Force
Survey (2015-2018); EU-SILC © -
(2009-2017); Hellenic Sta-
tistical Authority (EL.STAT).
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for the total period, as well as by sub-period, i.e. before and
during the MoU, relying on cross-sectional variation. For a
more detailed examination of how the impact of retirement
on expenditure evolves throughout the period under study,
we include interactions of retirement with year dummies in
alternative specifications, as follows:

Yy = g+ PRy + BoRpy + B3Ry X 6, + B4Ry, X6,

+f(Age,,) +f(Agey,) + 6, + €, “)

For robustness, we use samples that cover varying time
windows around ERA, and estimate placebo regressions
using fake ERAs that range in time before the actual ERA.

Instrument Relevance and Validity

A good instrument must fulfil two criteria: relevance and
validity. Validity requires that the instrument is correlated
with household expenditure only through retirement. While
validity cannot be formally tested, given that the ERAs are
exogenously set by the government, it is plausible that cross-
ing the ERA threshold is related to household expenditure
only through transitions from being labour-market active
to retirement. Nevertheless, we conducted placebo tests
reported later to support instrument validity. Relevance,
on the other hand, refers to a strong first-stage relationship
between the instrument and the endogenous variable. In
other words, relevance requires that observed retirement
statuses for household heads and their spouses are strongly
predicted by the instruments Z,,,, and Z,, respectively. We
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present some descriptive evidence regarding the relevance
of ERA as an instrument, and then discuss the first-stage
results.

We begin by a graphical observation of retirement behav-
ior around ERA. Figure 3 scatters the share of those retired
by age, where age has been centered at year and gender-spe-
cific ERAs, using HBS data. It also graphs the age-specific
shares of retirees using other available databases to verify
the representativeness of our HBS sample. More specifi-
cally, we drew data from the 2011 Census, the Survey on
Income and Living Conditions (EU-SILC) for 2009-2017,
and the Labour Force Survey (LFS) for 2015-2018.* Similar
to the HBS data, we classified as non-retired those either
employed or unemployed. Hence retirees were compared
with individuals who were active in the labour market. First,
the graph shows that the HBS sample is representative com-
pared with other datasets. Retiree shares are nearly identical
when benchmarked to those obtained using Census, LFS and
EU-SILC data. Second, it suggests that although there are
people who tend to retire before reaching ERA, the majority
retire right on or after crossing this threshold.

To address any concerns regarding the issue of retiring
before reaching the ERA, we used the LFS data to construct
age- and gender-specific shares of those who retired in the
last 12 months, conditional on being active in the labour
market one year before they were surveyed. Figure 4 displays

* Earlier LFS data are not suitable because age was recorded in
5-year bands.
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the results. There was a discrete jump at the cutoff age, espe-
cially for males, with a relatively low incidence of people

5 Moreover, individuals who tend to retire considerably before ERA
come from very specific sectors of the economy. Using LFS data,
they are more likely to come from sectors such as Mining and Quar-
rying, as well as Electricity and Water Supply, which are dominated
by the public sector.

retiring considerably before reaching the ERA.5 Moreover,
it seems that relative to males, females tended to retire later.
Figure 5 plots monetary and total household income and
total net personal income around the ERA. Total household
and personal incomes declined after ERA, although mon-
etary household income started declining a few years before.
This income loss observed around the ERA was expected to
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Fig.6 Pensions by type and

age group. Source: Ministry N
of Labour and Social Affairs
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affect household expenditure behavior, since heads and their
spouses were on the margin of early retirement.

To provide further graphical evidence on the timing of
transitions to retirement in Greece, we used publicly avail-
able information provided by the Ministry of Labour and
Social Affairs (MoLSA). From October 2013 onward, they
have been uploading online monthly reports on pensions
by type (old-age, disability, death, other), age group, and
fund. Statistics on those reports are based on administra-
tive information on the universe of pensioners collected
through “Helios,” a Unified Pension Monitoring and Pay-
ment System that was developed under the provisions of
Act 4093/2012. Scattered data from information systems
belonging to 92 different pension funds were combined for
the first time and identify about 2.7 million pensioners. We
used online data (2013M10-2016M12) to plot the shares of
all pensioners and old-age pensioners by age group (Fig. 6).
Although information by exact age or narrower age groups
was not available online, it seems that the share of those
receiving old-age pensions jumped discontinuously for the
56-60 age group and this was more apparent for the 61-65
age group. Moreover, it seems that the pension types being
claimed before reaching ERA were not age-related; for
instance, based on disability.
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Results
First-Stage Results

Using various data sources, we found that ERA was
indeed a relevant instrument for retirement status. To
demonstrate the strength of the instrument, Table 2 pre-
sents first-stage regression results for three samples: the
total period (2008M1-2018M12); the pre-MoU period
(2008M1-2010M5); and the period during the MoU
(2010M6-2018M12). The probability of retirement after
crossing ERA increased by 21.2% for household heads (col-
umn 1) when considering the total period. The instrument
was particularly strong in more recent years, i.e., during
the MoU period (panel C). Regarding household heads, the
effect of crossing the ERA threshold was much weaker in
the pre-MoU period, relative to the period during the MoU,
which reflects the fact that more people tended to retire early.

Regarding spousal retirement (column 2), the probabil-
ity increased by 13—14% in every period considered. When
considering complementarities in retirement decisions, a
spouse’s crossing the ERA had a positive impact on house-
hold head’s retirement probability when examining the
total period (panel A). This effect was weak before the
MoU (panel B) and disappeared in the MoU period (panel
C). In contrast, household head’s crossing the ERA had
no impact on spousal retirement (panels A and B), while
it exerted a negative but weak impact during the MoU
period. This is consistent with the fact that spouses tended
to retire relatively later, as shown in Fig. 4. It is also
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Table 2 First-stage results.
Source: Household Budget
Survey, 2008-2018; Hellenic
Statistical Authority (EL.STAT)

Dependent variable:

Own retirement

[1]

Spousal retirement

(2]

Panel A: Total period (2008M1-2018M12)

Own age>ERA

Spouse age > ERA

Household size (persons)
Dependent children in household
F-test of excluded instruments
Observations

Panel B: Before MoU (2008M1-2010M5)

Own age>ERA
Spouse age > ERA
Household size (persons)
Dependent children in household
F-test of excluded instruments
Observations

Panel C: During MoU (2010M6-2018M12)
Own age>ERA
Spouse age > ERA
Household size (persons)
Dependent children in household
F-test of excluded instruments
Observations
Individual controls
Household controls
Year & region fixed effects

212%%% (018)
.036* (.016)

— .014%* (.005)
— .041%* (.013)
57.18

10,053

092 (.032)
078+ (.045)
— .020% (.010)
— 038 (.025)
20.26

1771

234%%% (.020)
.025 (.017)
—.0107 (.005)
—.032* (.014)
57.65

8282

Yes

Yes

Yes

- .026 (.017)
.136%%% (.019)

— .016%%* (.005)
.035%% (.012)
40.04

10,053

012 (.032)
134%% (.044)
—.011 (.008)
1032 (.024)
4.60

1771

—.037% (.019)
A136%** (.021)
—.016** (.005)
.038%* (.014)
48.89

8282

Yes

Yes

Yes

Linear probability model estimates using own and spousal retirement as dependent variables. The instru-
ment used is a binary indicator for whether own (spouse) age is greater than the early retirement age
(ERA). Controls include a second-order polynomial in age, age-treatment interactions, total household
income, household size, and whether dependent children live in the household. Robust standard errors in

parentheses

Tp<.1. #p<.05. #¥p<.01. ¥*¥p <. 001

consistent with prior literature that argues that spouse’s
labour supply decisions depend on the head’s income,
although the opposite is not necessarily true (Hurd, 1990).
In any case, the instrument relevance condition is clearly
satisfied, since the instruments were strong predictors of
retirement status and the first-stage F-statistics were quite
high. With respect to other household characteristics, the
probability of the household head’s retirement was nega-
tively related to the number of persons and the presence
of dependent children in the household in every period.
On the other hand, dependent children in the household
increased the probability of female retirement.

As outlined in Section “Instrument relevance and valid-
ity”, we estimated local average treatment effects (LATE)
of ERA eligibility on expenditure behaviour, i.e., we esti-
mated average treatment effects for those who exit the
labour market into retirement given their eligibility (the
ERA compliers). In our analysis the group of compliers

was substantial in size (the size of the complier group
equalled the first-stage effect i.e., 0.21). Furthermore, we
explored complier characteristics using the ratio of the
first-stage effect conditional on a specific characteris-
tic relative to the overall first-stage (Angrist & Pischke,
2008). We observed that compliers were less likely to have
children living in the same house. Compliers were also
less likely to have higher monetary income, and to have
any economically active members in the household. The
same patterns held when examining complier characteris-
tics before and during the MoU period.

Impact of Retirement on Expenditure

Having established (a) a strong first-stage relationship
between retirement status and early retirement eligibility

@ Springer
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Table 3 Retirement and total
expenditure. Source: Household
Budget Survey (2008-2018);
Hellenic Statistical Authority

Total period Before MoU During MoU
(2008M1-2018M12)  (2008M1-2010M5)  (2010M6-2018M12)

1 [2] [3]

(EL.STAT) Retired

Retired X Age

Spouse retired

Spouse retired X Age

Household size (persons)
Dependent children in household
Observations

— .204* (.089) — 142 (235) — .178%* (.087)
- .015(.012) —.005 (.027) - .017 (.012)
— 023 (.130) 241 (431) — 063 (.118)
— .020%* (.006) — 015 (.016) — .022%* (.007)

129%%% (,007)
.092%%% (,018)
10,053

128%%% (,007)
.094*%% (,019)
8282

137%%% (015)
.094% (.045)
1771

2SLS estimates. Robust standard errors in parentheses. All models include individual and household con-
trols and region and year fixed effects

fp<.1.%p<.05. #*p<.01. #p<. 001

for household heads and their spouses, and (b) evidence on
complementarities in retirement decisions, we now examine
the impact of retirement on household expenditure. Table 3
reports our baseline 2SLS results regarding the impact of
own and spousal retirement on total household expenditure.
We report results using a simple and an interacted model in
Egs. (1) and (4), respectively. This will reveal whether the
overall effects of retirement vary over time.

According to the results in column 1, the associated
coefficient of household head retirement is equal to
— 0.204 and statistically significant at the 5% level.® This
implies that household head retirement decreased total
expenditure by around 18.5%.” However, an issue with
this estimate is that it referred to a period that cannot be
considered as homogeneous. While the period before the
MoU was rather stable without reforms or large aggregate
income shocks, the period during MoU clearly departed
from being characterized as normal. Therefore, in columns

% Qur baseline results remain unchanged when including unmarried
cohabiting and same-sex couples in our sample, resulting in increas-
ing the sample by 22 observations, i.e. 10,075 in total. More specifi-
cally, the baseline coefficient of household head retirement is — 0.202
(standard error=0.089), and the baseline coefficient of partner retire-
ment on household consumption is — 0.024 (standard error=0.129).
First-stage results also remain unchanged. Crossing the ERA thresh-
old increases the probability of retirement by 21.2% (standard
error=0.018) for household heads. For their partners, becoming eli-
gible for early retirement increases the probability of retirement by
13.6% (standard error=0.019).

7 Halvorsen and Palmquist (1980) suggest that in semi-logarithmic
models the interpretation of coefficients of binary variables coeffi-
cients should be made using the formula 100 x [ef — 1], where f§ are
the estimated effects from Eqs. (1) and (4).

8 Following a stacked regression approach, we failed to confirm
that the retirement coefficients for the samples before and during the
MoU period are statistically significant from each other at the 10%
level. This could be due to the lack of statistical power as the sam-
ple from before the MoU period is considerably lower than the dur-
ing the MoU period one. However, there is still evidence indicating
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2 and 3 we report results for the periods before and during
the MoU, respectively. In the pre-MoU period (column
2), no statistically significant effect is observed. Although
not statistically significant, this result can be considered
as comparable to existing work on the retirement-con-
sumption puzzle with idiosyncratic but no large, negative
aggregate shocks. During the MoU period, the coefficient
of household head retirement is — 0.178 and significant
at the 5% level (column 3). Hence, household head retire-
ment during the MoU period decreased total expenditure
by 16.3%.% However, we avoid considering this result
based on data from a turbulent period as a test for the
retirement-consumption puzzle. The occurrence of large,
negative income shocks should generate a consumption
decline even for agents in a canonical life-cycle model.
Spousal retirement did not have a statistically significant
impact on household expenditure. Moreover, the interac-
tion term between spousal retirement and spousal age sug-
gested that consumption decreases by around 2% per year
as the spouse gets older. On the other hand, household size
and the presence of dependent children in the household
increase expenditures significantly and with a similar mag-
nitude before and during the MoU period.

Figure 7 plots the respective results for household
heads, for which we obtain significant estimates, along
with their 95% confidence intervals. As in Eq. (4), retire-
ment status has been interacted with year dummies. Aus-
terity measures were first announced in 2010, and in 2014
a 5.2% horizontal cut across all auxiliary pensions was
applied. Our year-specific results uncovered a statisti-
cally significant expenditure drop at retirement only after

Footnote 8 (continued)

that behaviour around retirement changed considerably between the
two periods, i.e. there is a sizeable difference in the first-stage results
between the two sub-periods (Table 2), at least for household heads.
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Fig.7 Retirement and expendi- 5
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Table 4 Impact of retirement on expenditure: falsification tests. Source: Household Budget Survey (2008-2018); Hellenic Statistical Authority
(EL.STAT)

ERA specified at t-4 t-3 t-2 t-1 t=Actual ERA
(1] (2] (3] (4] (3]

Retired —.059 (.146) —.103 (.137) —.140 (.130) —.185(.144) —.204* (.089)

Retired X Age —.027 (.021) —.027 (.021) —.022 (.018) —.035(.172) —.015 (.012)

Spouse retired .103 (.145) .149 (.158) .074 (.165) .066 (.101) —.023 (.130)

Spouse retired X Age —.019%* (.007) —.019%* (.007) —.020%* (.007) —.022%* (.007) —.020%* (.006)

Observations 10,053 10,053 10,053 10,053 10,053

2SLS estimates. Robust standard errors in parentheses. All models include individual and household controls and region and year fixed effects
Tp<.1. *p<.05. ¥#p<.01. ***p<. 001

2014, when pension cuts were generalized. Earlier pen-  pensioners less than 60 years old and 55 years old who
sion reforms and cuts were not associated with signifi-  received main pensions over €1200 and €1000 faced a cut
cant expenditure decreases. This should be due to the fact ~ of 20% and 40%, respectively, in November 2011. How-
that pension cuts in the early MoU years targeted young  ever, both groups represented only 3.3% of all retirees in
pensioners and those receiving high pensions, who rep- our data before that measure was applied. Therefore, the
resented a small fraction of all retirees. Using HBS data,  negative but noisy 2SLS estimates for the early years in
we located groups of retirees who seemed mostly relevant ~ Fig. 7 can be attributed to the fact that initial pension cuts
with the interventions displayed in the timeline of Fig. 2,  were highly targeted.

and calculated their share of the total sample of retirees up

to 3 months before each intervention. For example, pen-  Robustness Checks

sioners younger than 60 years old and receiving more than

€1700 per month represented only 0.79% of all retirees  Placebo Tests

before July 2011; in addition, cuts in that group were pro-

gressive. Similarly, progressive cuts that were applied to  Placebo tests confirm the robustness of our baseline results
those receiving high main and auxiliary pensions (= €1400  on total expenditure. Table 4 reports results obtained after
and > €300, respectively) were relevant for about 17% estimating Eq. (1) but replacing the actual ERA (column 5)
of our 3-month sample before September 2011. Also,  with fake ones ranging 1-4 years earlier (columns 1-4). In
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this way, we tested whether (a) results were biased by the
anticipation effects of retirement on household expenditure
behaviour and (b) the identification strategy was threatened
by the fact that people in Greece might make systematic use
of exception rules in order to claim pensions even sooner
than their official ERA. Column 5 reproduces the results
from column 1 of Table 4, in which the actual ERA thresh-
old was used. With respect to columns 1 to 4, we see that
own retirement status is not significant when using fake
ERAs, and the associated coefficients tend to zero and
become noisier as we move away from the actual eligibility
threshold. These placebo tests provide reassurance regarding
any threats imposed by the fact that some people in Greece
retire before the actual ERA. To further examine this issue,
we looked at individual-level data from the Survey on Tran-
sition from Work to Retirement, which is an ad hoc mod-
ule of the Labour Force Survey. In 2012, LFS respondents
aged 50-69 years old were interviewed in order to gather
information regarding their transition from the labour mar-
ket to retirement and the motivations behind it. From the
sample of individuals who were allowed to retire early, 76%
retired only after they reached 60 years old.” This is the ERA
threshold that we used for respondents in the 2012 HBS
wave following the recommendations made in OECD and
National Actuarial Authority reports. Therefore, our results
do not seem to be seriously threatened by people who claim
pensions before they reach the ERA threshold.

Varying Window Width Around the ERA

Model specifications have been estimated using a bandwidth
of 15 years around both sides of the ERA cutoff. We re-
estimated the baseline model using alternative bandwidths
to check the sensitivity of our 2SLS coefficients. For each
alternative bandwidth, Fig. 8 reports the 2SLS estimated
coefficients along with their 95% confidence intervals.
Dashed lines represent the baseline effect when models
are conditioned on the usual 15-year bandwidth and cor-
respond to those reported in Table 3. Regarding the impact
of own retirement (Panel A), this is — 0.204 and statistically
significant at the 5% level. This result was robust to both
wider and narrower bandwidths around the ERA. Using
bandwidths that were narrower than 10 years around the
cutoff still returned larger coefficients, in absolute terms,
but they were not precisely estimated due to considerably
smaller sample sizes. With respect to the impact of spousal
retirement on total expenditure, the estimated parameters
were small and not statistically different from zero (Panel

 Moreover, 91.3% of respondents stated that when they started
to receive their main or supplementary pensions, it was not due to
already established early pension rights.
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B). Regardless of bandwidth choice, the 95% confidence
intervals always crossed zero; this provided further evidence
against the existence of a link between spousal retirement
and total expenditure.

Household Composition

One concern could be that our results were driven by compo-
sitional changes within the household. Although our models
do control for household composition, we empirically tested
for links between household composition and the retirement-
consumption puzzle. Table 5 presents the results. Column 1
shows that conditional on income, retirement is associated
with a 28% drop in total expenditure. In column 2 we control
for household size, measured as the number of people in the
household, and a binary variable that indicate whether the
household consists of adults only or adults with dependent
children. These are the results that have been reported else-
where in the paper. Controlling for household composition
explained part of the drop in consumption, given the total
income. Household composition controls had the expected
sign, suggesting that expenditure increases with the num-
ber of people and the presence of dependent children in the
household. An association between household consumption
and household size was found in previous studies (Battistin
et al., 2009). However, as the unemployment rate increased
dramatically during the period covered by our data, there
might be changes in household composition because of the
crisis; for instance, children moving back in with parents
due to unemployment, job loss, or lower pay. Also, it could
be the case that adult children chose not to move out of their
parents’ household because of financial constraints. Our data
are cross-sectional, and hence we cannot observe someone
losing their job and moving back to their parents’ household.
However, we constructed a variable to indicate the presence
of unemployed children in the household and include it as
a control in column 3. The results suggest that there is a
negative effect of unemployed children in the household,
which explained a small part of the drop in post-retirement
consumption. Controlling additionally for a variable that
indicated whether there were adult children in the household
in column 5 did not seem to explain much of the retirement-
consumption relationship. The original household compo-
sition variables seemed to capture all of the composition-
related effects, while adult and unemployed children had
a positive and negative relationship to total expenditure,
respectively.

Apart from household composition, household expendi-
tures can be affected by the level of education since the lat-
ter is considered a proxy for access to economic resources
(Battistin et al., 2009). Normally, the level of educational
attainment is determined considerably before eligibility for
early retirement; therefore, there should not be significant
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Fig.8 Retirement and expendi-
ture using alternative time win-

Panel A: Impact of own retirement on total expenditure

dows around the ERA. Source: - -
Household Budget Survey T )
(2008-2018); Hellenic Sta- o
tistical Authority (EL.STAT). T T
Notes: 2SLS coefficients T
with 95% confidence inter-
vals based on robust standard = ® ® ®
errors.Dashedhorizontallines g‘\l!____________ ___‘__Q___'__ —_ 9 T _ _¢-— N I
represent the average baseline o
effects obtained when estimat- '.E ¢
ing the model using a 15-year - L 4
bandwidth around the ERA. All S I e
models control for individual S <
and household characteristics o -
and year fixed effects g
Q
E 1
©
@
! T T T T T T T T
10 12 14 16 18 20 22 24
+/- years around ERA
Panel B: Impact of spousal retirement on total expenditure
o]T
<
c
(O] _— -
£ _
o
e
o -
@ ® -
3 -
% . T 1 7
— ® 4 T
"{‘C:O 1 -4 | -+ |4 4L _J_ _T__J _
[
8 °
aQ
£ T * 9 ¢ o
o
<
! I I I I I I I I
10 12 14 16 18 20 22 24

differences for those at the margins of the ERA cut-off. Oth-
erwise, the observed drop in consumption might be driven
by the endogenous sorting of individuals into retirement
that is related to their educational decisions. For exam-
ple, low-educated individuals might retire earlier because
they are more likely to sort themselves into low-paying

+/- years around ERA

and health-hazardous occupations or because labour mar-
ket opportunities are scarcer for them, especially in high-
unemployment times. On the other hand, high-educated
individuals might choose to stay longer in the labour mar-
ket due to higher returns or better working environments.
Hence, we tested whether there were significant differences
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Table 5 Retirement and total
expenditure: differences

(1] (2] [3] (4]

in household composition.
Source: Household Budget
Survey (2008-2018); Hellenic
Statistical Authority (EL.STAT)

Retired

Spouse retired

Household size

Presence of dependent children

Unemployed children in household

Adult children in household

—.279%% (.093) —.204* (.089) —.219*(.089) —.193* (.090)
—.091 (.136) —.024 (.130) —.025(.130) .007 (.132)

- J29%F% (,007)  .139%* (.007) 1217 (,008)
- .092%* (.018)  .085** (.018) .096** (.018)

—.091#* (.016) — .120%* (.018)

.064%% (.017)

2SLS estimates. Robust standard errors in parentheses. All models include individual and household con-
trols and region and year fixed effects

fp<.1.%p<.05. #*p< .01, #%p<. 001

Table 6 Retirement and expenditure: Results by dependency on pension income. Source: Household Budget Survey (2008-2018); Hellenic Sta-

tistical Authority (EL.STAT)

Total period

(1]

Before MoU During MoU
(2008M1-2010M5) (2010M6-2018M12)

[2] (3]

Panel A: Unconditional on household income

Retirees with low dependency on pension income —.585 (.701) 171 (1.263) —.319 (.261)
Observations 7207 1566 5641

Retirees with high dependency on pension income — 413* (.223) —.176 (.774) —.408* (.198)
Observations 7935 1526 6409

Panel B: Conditional on household income

Retirees with low dependency on pension income —.127 (.337) —.269 (.668) —.047 (.166)
Total household income .630%** (.049) .657%* (.094) .624%* (.026)
Observations 7207 1566 5641

Retirees with high dependency on pension income —.358* (.176) .229 (.608) —.340* (.156)
Total household income .625%** (,015) .634%** (L031) .626%** (.017)
Observations 7935 1526 6409

2SLS estimates. Retirees with low dependency on pension income are those with a dependency ratio (total pensions to total household income)
lower than 0.68. Robust standard errors in parentheses. All models include individual and household controls and region and year fixed effects

"p<.1.#p<.05. ¥*p<.01. #p <. 001

in educational attainment between retirees and non-retirees.
To do this, we used a variable containing the broad level
of education for each individual, and found that the main
results are robust to the inclusion of education controls.'’

Variation in Consumption Declines

Robust to several tests, our results so far point to consump-
tion declines at retirement during a period when pension
reforms and cuts were implemented. This should be expected
given that the large, negative income shocks observed during
that period could generate such declines; even for agents in
a canonical life-cycle model. In this case, it is interesting to
examine how these declines vary based on some observable
characteristics of the sample. Therefore, we tested whether
the changes at retirement observed during the MoU were

10 Results available upon request.
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driven by those retirees who were mostly dependent on their
pension income -with no property or other income sources
within the household- during bad times. Using the detailed
income information in the HBS data, we calculated how
dependent a household’s total income is on the head’s pen-
sion by dividing total pension income by total household
income. This pension dependency ratio ranged between 0
and 1, and based on its distribution we classified households
as follows: those with a relatively low dependency on pen-
sion income (dependency ratio <0.68), and those with a high
dependency on pension income (dependency ratio > 0.68).
Then we ran 2SLS regressions for various periods and report
the results in Table 6. We see that for households not par-
ticularly dependent on pension income, there was no drop in
consumption, regardless of the period covered by the estima-
tion sample. In contrast, there were substantial expenditure
drops in households that depended on pension income, and
especially during the MoU period. Although not reported
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Table 7 Retirement and

. . Food & beverages Work-related expenses Expenses for Expenses for
exp.endlture categorles. necessity goods  non-necessity
during the reforms period goods
(2010M6-2018M12). Source:

Household Budget Survey (1] (2] (3] (4]
(Sztggfgf;lilﬂ?ﬁ}fn& gTAT)  Retirees withhigh  —.120 — 1.580%* - 322% — 837*
y ’ dependency on (.165) (.596) (.167) (.330)
pension income
Observations 6409 6409 6409 6409
Retirees with low  .030 - 1.119% -.073 —.782
dependency on (.172) (.680) (.192) (.481)
pension income
Observations 5641 5641 5641 5641

2SLS estimates. Robust standard errors in parentheses. All models include individual and household con-

trols and year fixed effects

fp<.1.%p<.05. #*p< .01, #%p<. 001

here, we found no expenditure drops for retirees collecting
pensions above the median of the monthly pension distribu-
tion, i.e., pensions higher than €1323 per month. The effect
was observed during turbulent times for those receiving a
monthly pension lower than €1323.

What is more interesting is that the observed drop in con-
sumption (during the austerity period for retirees with a high
dependency on pension income) remained after controlling
for total household income, as seen in Panel B. Controlling
for variation in income did explain part of the drop; however,
the estimated coefficient remained negative and sizeable.

Consistent with the predictions of the life-cycle model
which assumes away large income shocks, our results sug-
gest that retirees did not reduce their expenditure in good
times. This also holds for the early years after the first MoU
was signed, during which a number of pension cuts were
applied. In an earlier discussion, we attributed this finding
to the fact that the first cuts were relevant for retirees below
60 years old (and receiving relatively high pensions). If an
income shock mechanism for certain groups was in opera-
tion, then those groups should have been affected by the
cuts during that early crisis period. As discussed earlier,
these effects could not be reflected in our baseline estimates
given the relatively small size of those groups, i.e. young
retirees. However, to empirically test for this hypothesis, we
performed the following exercise. We collapsed by age, year,
quarter, and region the mean pension income, total income,
and expenditure of retirees. This was done for the period
2010Q1-2013Q4; i.e., the early crisis period during which
young retirees saw their pensions cut. We considered quar-
ters 2011Q4 onward to be the post-policy period. Retirees
up to 60 years old were the treated group and those above
60 were the control group.

In Table 7, we report estimates specific to the MoU
period. There was a significant drop in work-related expenses
for those with high dependency on pensions, while this

impact on expenditure for necessity goods and expenditure
for non-necessity goods was lower in terms of magnitude and
significance. The effect on work-related expenditure for retir-
ees with low dependency on pension income was negative
but weak. These results suggest that retirees characterized
by high dependence on pensions reduced their work-related
expenditures, as well as their expenditures for necessity and
non-necessity goods during the reforms period. Therefore,
not all sorts of expenditure declines should be seen as nec-
essarily leading to loss of quality of life, especially when
considered under more general frameworks, e.g., retirees
turn to healthier and home-prepared meals, they consume
less energy due to cutting down commuting to work, and
they are less exposed to public health threats due to various
pathogens. On the other hand, retirees with low dependency
on pensions did not suffer a sizeable drop in any expense cat-
egory. Hence, it is important to distinguish between retirees
when looking into expenditure declines in order to design
targeted interventions in order to help those retirees who
face specific adverse shocks, e.g., retirees highly dependent
on pensions who cut down on necessity goods consumption.

Table 8 displays the difference-in-differences (DiD)
results for three outcomes: pension, total income, and
expenditure. The treated group coefficient is positive and
significant, which confirms that those retirees were col-
lecting high pensions. The DiD estimates are everywhere
negative and significant, which indicates that young retirees
were affected relatively more once the first cuts started being
implemented.

Just as retirees below 60 years old were the treated group
during the first turbulent years, those who were heavily
dependent on pensions can be considered to be the treated
group throughout the period during which the pension cuts
were being implemented—and especially after 2014, when
pension cuts became horizontal. In this case, and using the
collapsed dataset from above, we considered ages for which
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Table 8 Difference-in-differences results. Source: Household Budget Survey (2008-2018); Hellenic Statistical Authority (EL.STAT)

Dependent variable Treated group Post period Treated X Post Observa-
(ages <60) (after 2011Q3) (DiD estimate) tions
(sample:
2010-
2013)
(1] (2] [3] (4]
Pensions 0.220*** (.001) — 0.020%** (.001) — 0.056%** (.001) 829
Total income 0.248*** (.001) — 0.048*** (.001) — 0.154%** (.001) 841
Expenditure 0.266*** (.001) — 0.045%%* (.001) — 0.064*** (.001) 841
Dependent variable Treated group Post period Treated X Post Observa-
(dependency ratio >0.68) (after 2014) (DiD estimate) tions
(sample:
2011-
2017)
Pensions 0.236*** (.001) — 0.136%%* (.001) — 0.144*** (.001) 1520
Total income — 0.072%** (.001) — 0.160%** (.001) — 0.106%** (.001) 1527
Expenditure — 0.150%** (.001) — 0.130%%* (.001) — 0.004*** (.001) 1527

Poisson regression estimates. Outcomes are in levels. Observations are age-region-year-quarter cells for retirees 10 years around the ERA. Retir-
ees with low dependency on pension income are those with a dependency ratio (total pensions to total household income) lower than 0.68.
Robust standard errors in parentheses. All models include individual and household controls and region and year fixed effects

"p<.1. *p<.05. *¥*p<.01. *¥p<. 001

the pension dependency ratio was equal to or above 0.68 as
the treated group; those for which the ratio was lower formed
the control group. The period after 2014 was the policy-on
period and the sample covered the period 2011-2017. The
lower panel of Table 8 reports the DiD parameter estimates.
Again, the interaction terms were negative and significant,
which supports the decline in expenditure through an income
mechanism during that period.

Therefore, our evidence favours a drop in consumption
at retirement during the austerity period, and this is more
pertinent for those heavily dependent on pension income.
This can be attributed to the implementation of several pen-
sion cuts and reforms that took place during that period.
However, while economic conditions deteriorate, such nega-
tive income changes may not be merely due to institutional
changes but also to adverse individual labour market out-
comes. According to EL.STAT press releases, the overall
unemployment rate was oscillating around 27% between
mid-2012 and the first quarter of 2015. Hence, a substan-
tially increased pool of unemployed around retirement age
could weaken our argument about a reforms-based mech-
anism. We were not able to formally test how individual
labour market shocks affected the observed drop, because
the HBS data do not follow individuals and their households
over time. However, we used individual-level data from the
quarterly LFS for the period from 2008 onward to docu-
ment some labour market trends around the ERA. Figure 9
presents the results.

@ Springer

Relative to the total labour-market-active population aged
15-74 years, the shares of retirees in age groups around the
ERA were rather stable when considering those 50-59 years
old (panel A). There was a small increasing trend from 2011
to 2015, but mainly for those older than 65 years. At the
same time, the unemployment rate for older age groups
increased, especially for those 50-54 years old, rather than
those closer to the ERA (panel B). Also, the shares of those
who retired but were active in the labour market 12 months
earlier appeared to increase, during 2011-2013, for all age
groups around the ERA. However, the numbers were rather
small to account for the overall effect (panel C).!! The shares
were even smaller and noisier if we retain in the denomina-
tor only retirees who were unemployed 12 months earlier.
Therefore, the worsening labour market conditions observed
for those around the ERA were not very likely to explain
the drop. Finally, using HBS data on expenditures, health-
related expenses—as a share of the household’s total mon-
etary income—were low and rather stable around the ERA.
Hence, we would rather exclude significant health-related
shocks as a driver of our results (panel D). If anything, our
baseline estimates should be interpreted as lower bound esti-
mates of the true effect of retirement on consumption for

" 'We consider retirees to be those who are not active in the labour
market (either as employed or unemployed), identify themselves as
pensioners, and report that an old-age pension (rather than a disability
pension) was their main income source in the current quarter.
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Panel A: Share of retirees
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Fig.9 Labour market and health expenditure trends for individuals
close to retirement. Source: Labour Force Survey (2008-2018); Hel-
lenic Statistical Authority (EL.STAT). Notes: Shares are weighted by

those who are mostly dependent on pensions during uncer-
tain times.

Conclusions

Despite the fact that expenditure changes at retirement
have been extensively investigated, little is known about
how this relationship behaves during economically turbu-
lent periods. In this paper we fill this gap. Using Greek
data for the period 2008-2018, we observe some inter-
esting patterns regarding household expenditure around
retirement during the financial crisis period that was sig-
nified not only by an economic downturn but also by the
implementation of significant pension reforms. This offers
an ideal setting to evaluate the effect of retirement on
household expenditure during turbulent times and compare

Panel B: Unemployment rates for older individuals
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Panel D: Health-related expenses around the ERA

Health expenses over total income
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the sampling weights. In all graphs the denominator is the total num-
ber of labour-market-active individuals (employed or unemployed)
aged 15-74 years

it with normal times, because unexpected negative pen-
sion shocks might lead to revisions of expected future
pension wealth. To address the endogeneity of individual
retirement status, we exploit the retirement legislation in
Greece in an instrumental variables framework in which
the retirement probability is higher for individuals close to
the early retirement age threshold. Within this estimation
framework, we use the early retirement eligibility thresh-
old to predict individual retirement status.

Our 2SLS estimates when using data from the total period
suggest that head of household retirement is associated with
a drop of 18.5% in total household consumption on average.
Going further, we perform several cuts to the data to see
where the effect comes from. According to our results, our
baseline estimates are driven by the later (MoU) sub-period,
which was intensive in terms of pension reforms and cuts,
and particularly by pensioners with a high dependency on
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income from pensions. No evidence for a significant drop in
household expenditure was found during normal times for
either retiree type. Also, there were no significant drops in
consumption for pensioners who do not depend heavily on
income from pensions, regardless of the period our models
are estimated for.

Our results also suggest a gender asymmetry. Total
household expenditure drops significantly when the hus-
band retires and as he grows older, but there are no level or
age-related effects regarding wife’s retirement. One possible
explanation, which is discussed in the literature, is that that
the wife is often the second earner in the household and
therefore her retirement affects the household less than her
husband’s (Moreau & Stancanelli, 2015) or because she is
typically younger than the husband by the time she reaches
retirement age, therefore, the household has adjusted to
income changes. It should be noted that our empirical strat-
egy and findings have certain limitations. First, the estima-
tion sample before the MoU period is considerably smaller
relative to the sample during the MoU period. This leads to a
noisy estimate of the retirement impact for the former period
which does not seem to be statistically significant from the
estimate regarding the period during the MoU implementa-
tion. Second, although our data come from a 10-year rotating
panel, individual and household longitudinal identifiers were
not available, thus restricting us from pursuing an analysis
that would exploit within-unit time variation, such as an
instrumented difference-in-differences approach. Finally,
our analysis focuses on expenditure changes at retirement
but does not account for changes in quality of life. Whether
certain choices of individuals after retirement improve
health outcomes or quality of life could not be explored
in our study and requires further data. However, it is an
important thing to consider because consumption declines
at retirement should not be considered as necessarily lead-
ing to quality of life losses. For example, retirees are less
time constrained and therefore they can substitute harmful
health habits (such as eating out or following a less consid-
erate diet given their working schedules) for the production
of healthier, home-cooked meals. The unavoidable reduc-
tion in their work-related expenses as that was the case with
those highly dependent on their pension in our sample, e.g.
commuting to work, is not necessarily bad either, especially
when examined under a more general framework of fighting
climate change and increase energy saving, or even from a
public health perspective in the sense that less commuting
means less exposure to potential health threats such as the
SARS-CoV-2 virus, which led to the COVID-19 pandemic,
or other pathogens.

Overall, our study documents that only vulnerable pension-
ers suffered a significant drop in their household expenditure
during a turbulent period, and provides no evidence of a puzzle
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during normal times. This is important because financial hard-
ship, expected changes in future income and various liquidity
constraints are major determinants of individual and household
behaviours (Fan et al., 2022; Moreno-Herrero et al., 2017).
As seen in previous studies, those above 65 years old were
also those who were affected the most in terms of mortal-
ity and health outcomes in the onset of the financial crisis in
Greece (Laliotis & Stavropoulou, 2018; Laliotis et al., 2016).
Considering that household consumption forms a substan-
tial proportion of the overall GDP, and given the country’s
aging profile, our findings have important policy implications
concerning pension reforms that are planned during financial
crises. These are expected to impact not only retirees them-
selves, and especially those the most dependent on income
from pensions, but also their household expenditure in total.
Our findings suggest that pension reforms during periods of
financial crisis must protect not only those with low pensions
but also, and crucially, those whose households depend more
on pensions and do not have other sources of income. This is
important to ensure that retirement is not associated with qual-
ity of life losses, and any interventions should be targeted to
support individuals getting hit by specific adverse shocks, e.g.
retirees highly dependent on pensions who cut down on neces-
sity goods consumption. Given the country’s ageing profile,
our results have important implication for policies targeting not
just a growing part of the population, but also a part for which
there is evidence that has the potential to remain productive
and engaged in prosocial activities even after retirement (Dos-
man et al., 2006; Georganas et al., 2022).
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