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Chapter 11

Patterns of Consumption and Savings
Around Retirement

Arna Olafsson and Michaela Pagel

Voluntary savings schemes have gained importance in many developed
countries over time, shifting the responsibility of preparing for retirement
onto individuals, making it more important than ever to ensure that peo-
ple engage in sound personal financial behavior. Yet many have barely any
savings and hold substantial amounts of consumer debt at the time of retire-
ment (Anguelov and Tamborini 2009; Poterba et al. 2012; Skinner 2007).
Understanding what happens to household spending and balance sheets
around retirement is informative for helping to assess whether people plan
properly and save enough for retirement.

There is a large economics literature regarding two so-called retirement
puzzles: (1) the empirical observation that spending drops after retirement
(the ‘retirement-consumption’ puzzle) and (2) the observation that wealth
rises after retirement (the ‘retirement-savings’ puzzle). The retirement-
consumption puzzle considers a central implication of standard life-cycle
models of household consumption and savings: that the marginal utility of
consumption should be smoothed across periods of predictably high and
low income. Yet a number of empirical studies (e.g., Banks et al. 1998;
Bernheim et al. 2001; Fe 2019; Haider and Stephens 2007; Schwerdt 2005)
find a sharp decline in consumption during the first years of retirement.! A
leading explanation for this puzzle was provided by Aguiar and Hurst (2005,
2013) and Hurst (2008), who argued that spending, rather than consump-
tion, decreased because people reduced their work-related expenses and
overall spending through bargain shopping and household production.?

The retirement-savings puzzle considers the prediction of the standard
life-cycle model that individuals will decumulate assets over the course of
retirement. Recent literature documents that mean and median cohort
wealth for both singles or couples remains constant or rises for many years
after retirement (Kieren and Weber 2022; Love et al. 2009; Poterba et al.
2011a, 2011b).* The leading explanations for this puzzle are longevity and
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Patterns of Consumption and Savings Around Retirement 189

medical expense risks, as theorized by DeNardi et al. (2010) and Laitner
et al. (2018), and empirically analyzed by Jones et al. (2018) and Ameriks
etal. (2016).

Some prior studies have looked at how other elements of household bal-
ance sheets are affected by retirement. Using the University of Michigan’s
Panel Study of Income Dynamics (PSID) dataset, Addoum (2017) showed
that household portfolios became less risky when men retired. Agarwal
et al. (2009) documented that financial mistakes such as suboptimal use
of credit card balance transfer offers followed a U-shaped pattern over
the life cycle: financial mistakes increased among older adults. Agarwal
et al. (2015) showed that credit card spending declined, while debit card
spending increased in retirement, perhaps indicative of a change in con-
sumer debt. Carlin et al. (2019) also discussed generational differences in
managing personal finances.

This chapter uses transaction-level data from personal financial manage-
ment software in Iceland to investigate how individuals’ liquid savings and
consumer debt positions changed in the 10-year window around retirement.
We show that after they retired, individuals were 4% more likely to have lig-
uid savings and saved 28% more. Additionally, they were 4% less likely to
overdraw their checking accounts post-retirement. Such overdrafts were the
predominant way of rolling over high-interest unsecured consumer debt
in Iceland. New retirees also reduced their amounts of overdraft debt by
55%. We document these effects using several different specifications, from
simple individual-level mean comparisons before versus after retirement
to event study designs controlling for individual and month-by-year fixed
effects as well as income.

If people anticipate that their incomes will fall in retirement, they would
be expected to save more in anticipation of this decline. The income decline
in retirement is particularly sizable in Iceland, and the pension system is
transparent and comprehensive so that nearretirees can easily ascertain
how much their annuitized pension income will be. Moreover, benefits are
indexed to the consumer price level, protecting them from inflation risk.
People could conceivably compensate for their lower retirement income
by liquidating voluntary retirement accounts, investment accounts, or oth-
er illiquid assets, such as real estate, potentially explaining our findings.
Yet because we observe all pension withdrawals as well as liquidations from
investment accounts and other uncategorized inflows (from real estate
transactions for instance), we can confirm that these are unaffected or fall
around retirement for the average individual. Instead, spending drops by
more than income upon retirement, which is why liquid savings rise and
consumer debt falls.

Potential explanations could include drops in work-related expenses,
increases in home production, or bargain shopping due to the lower cost
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190 Retirement Saving, Investment, and Spending

of time. Yet if people knew in advance that they would do better by retiring,
they should retire as early as possible, unless the additional pension bene-
fit from working longer exceeded the additional money saved by retiring.
In Iceland however, after age 67, the additional benefit in pension pay-
ments from working one more month are quite small: approximately 0.5%
or $10 per month in additional pension income. These pension increases
are much smaller than the average savings from retiring for our sample,
which equal monthly reductions in overdrafts of approximately $102 and
monthly increases in liquid savings balances of approximately $210.

Surprisingly, older individuals in Iceland continue to work for
many months, and sometimes years, beyond reaching the retirement
eligibility age. Therefore, we conclude that our findings cannot be fully
explained by work-related expenses, bargain shopping, or other reasons
that reduce consumption needs around retirement. Instead, a different
explanation is required for why individuals still defer retirement.

One possibility is that health shocks could cause individuals to simultane-
ously retire and increase their needs for precautionary savings. Yet we argue
that health shocks and increased medical expense risks cannot fully explain
our findings for three reasons. First, Iceland is a Nordic welfare state: pen-
sion benefits are not subject to income risk due to either longevity or
inflation. Moreover, the health care system is comprehensive, and individ-
uals do not bear the large medical health care expense risks faced by many
US households. Out-of-pocket expenses are capped, even for small items,
such as copays for medical supplies. Second, we do not observe increases in
pharmacy spending at retirement (and pharmacy expenditures are a very
small share of individuals’ budgets). Because copayments are mandatory
in Iceland up to the cap, pharmacy spending is a proxy for health status.
We find that the average individual does not appear to retire because of
health shocks, and such shocks would not simultaneously increase medical
expenditure risks.* Third, if individuals rationally expected rising medical
expenses after retirement, then they should save more before retirement
rather than only afterward.

To explain our findings, two ingredients are necessary: first, we must
explain why consumption falls at retirement, and second, we must learn why
people keep working even though they could save more by retiring. We pro-
pose several potential explanations. For instance, reductions in consumer
debt might be driven by a decrease in borrowing capacity. Yet we do not find
that individual borrowing capacity or liquidity decreases around retirement.
We also discuss labor-leisure substitution, intra-household bargaining, con-
sumption insurance, lump-sum pension payments, and inventory savings,
but we still conclude that these cannot fully rationalize our findings.

We then turn to limited-rationality approaches and consider two classes
of models: nonstandard planning behavior and nonstandard preferences.
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Patterns of Consumption and Savings Around Retirement 191

Even with a limited planning horizon, workers would begin to smooth con-
sumption once they near retirement. We thus need an additional change
in information processing or planning behavior at the time of retirement.
To model this, we turn to nonstandard preferences, first considering the
most widely applied model with a time-inconsistent overconsumption prob-
lem due to hyperbolic discounting (Laibson et al. 1998). This model does
not predict a fall in consumption and an increase in savings upon retire-
ment per se, but if we assume that people correct their time-inconsistency
problems and stop overconsuming after retirement, then the model can
explain the joint findings. This assumed change in discount factors could
be due to changes in information-processing capacity, more ability to plan,
or other limited rationality.5 We also show that changes in people’s time
inconsistency rather than just changes in patience is essential in generating
an increase in savings after retiring. Such a correction of time-inconsistent
overconsumption is present in a life-cycle model with expectations-based
loss aversion (Koszegi and Rabin 2009; Pagel 2017). We can rationalize a
simultaneous decrease in consumption and increase in savings upon retire-
ment in a realistically calibrated, life-cycle model with two of the most widely
applied nonstandard preference specifications in the literature.

Our analysis relies on Icelandic data due to their unusually high quality,
yet we document similar findings using other sources including survey data
from the US and bank account data from Germany. We first look at the
most in-use US consumption survey data sets, the Consumer Expenditure
Survey (CEX) and the Survey of Consumer Finances (SCF). We control for
cohort, age, and year effects, although one must keep in mind that these
results suffer from selection bias and measurement error. In the CEX data,
we find that retirement results in an increase in saving (measured as income
minus spending), checking account balances, and saving account balances.
In the SCF data, we find that retirement results in reductions in leverage and
debt, as well as increased checking, savings, and call account balances. We
replicate our results in another set of individual- and transaction-level bank
account data from Germany employing fixed-effects regressions. Finally, we
use two US survey datasets to replicate our results: PSID and the Health and
Retirement Study (HRS). Because these surveys poll the same households
several times, we can also include household fixed effects in our regressions.
In all cases, we find that consumption and debt holdings decrease on the
onset of retirement, but savings and checking account balances increase, as
do other measures of wealth.

In what follows, we first briefly review the Icelandic pension system,
describe our data, and report summary statistics. Next, we present our
empirical methodology and findings. Subsequently, we discuss how our
findings can be theoretically rationalized. Finally, we offer some concluding
remarks.
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192 Retirement Saving, Investment, and Spending

The Icelandic Pension System: Background

The Icelandic pension system consists of three pillars: a tax-financed public
pension (i.e., Social Security benefits); compulsory occupational pension
funds (i.e., defined benefit/contribution plans), which are the dominant
feature of the system; and voluntary private pensions with tax incentives
(i.e., tax-deductible savings). The age thresholds at which individuals are
no longer punished for retiring early are as follows: the needs-based public
pension is paid from age 67, and private pension savings can be withdrawn
from age 60.

The occupational pension system is transparent, and individuals can easi-
ly acquire all the necessary information about their annuitized and indexed
retirement income using an online pension calculator. Furthermore, the
Icelandic pension is paid as a monthly annuity, indexed to the consumer
price level. The occupational pension is paid from age 67, but one can start
withdrawing it as early as 65 with a reduced benefit or as late as 70 with
additional benefits. The system is designed so that an individual with the
average life expectancy is actuarially indifferent between working longer
and retiring between the ages of 67 and 72. The monthly payment is approx-
imately $2,525 if one retires at the age of 67, while it is $3,112 if one retires
at the age of 72. Total payments forgone between the ages of 67 and 72
are $151,500 total ($2,525 per month over five years). It thus takes about
22 years of receiving the higher rate ($3,112) to make it worth forgoing
those first five years of the lower rate (individuals would have to reach the
age of 94).

This means that after age 67, the additional benefits in pension pay-
ments from working an additional month are small, worth approximately
$10 ((3,112-2,525) / (5¥12)) or around 0.5% of monthly pension income.®

Empirical Approach
Datasets

Our empirical analysis employs data generated by Meniga, a financial aggre-
gation software provider in Iceland offering an account-aggregation plat-
form thatlets users view all of their accounts and credit cards across multiple
banks. This provides us with a comprehensive picture of individuals’ finan-
cial lives, as consumers in Iceland almost exclusively use electronic means
of payments. We study a subsample of 12,143 individuals with complete
records (they have passed an ‘activity test’ designed to verify that we cap-
ture all of their relevant financial information and described in the Online
Appendix). We have data on spending by category, income by source, over-
draft interest, and bank fees from 2011 to 2017, and data on balances and
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Patterns of Consumption and Savings Around Retirement 193

limits from 2014 to 2017. The analysis employs user-level data aggregated
to the monthly level. Expenditure and income categories are very accurate
and comprehensive. For instance, in the domain of restaurant spending,
we observe very fine categories, such as bakeries, and we can distinguish
individual trips from all daily spending.

Income is measured by adding all incoming transactions or inflows. Thus,
when retirees receive monthly pension payments, this income is effectively
drawing down their pension assets. That said, we call it pension income and
look at liquid savings in bank accounts rather than considering the dissav-
ing in pension assets. Furthermore, when individuals sell investment assets,
we observe investment income. Other sale transactions are considered
unclassified incoming transactions or other income.

All financial accounts are individual in Iceland, but household members
can link their accounts in the app, so we can also observe total household
income for robustness checks. In our data, individuals older than 60 are
labeled as retired if all of the following three conditions hold: (1) they
receive at least 1,000,000 ISK (approximately $10,000) in pension payments
over the sample period, (2) the pension payment in the current month is at
least 30,000 ISK (approximately $300), and (3) monthly pension payments
in the following three months or the last three months amount to at least
30,000 ISK. As an alternative measure, we label individuals as retired only
if these three conditions hold and (4) there is no labor income payment
higher than 150,000 ISK ($1,466) in the current month or the three months
before and after. Both retirement definitions are associated with a step down
in total income. The two retirement definitions are interesting in our con-
text because some individuals in Iceland continue to work part time after
first claiming their annuitized pension payments. We thus have a first step
down in income and then another step down for this subset of individuals.
Our results are qualitatively and quantitatively similar for both measures.

Figure 11.1 displays the share of retired individuals at each age. The
amount of savings and overdrafts that individuals hold can be inferred
from information on balances, interest income from savings accounts, and
interest paid on overdrafts. An overdraft occurs when withdrawals from a
checking account exceed the available balance. This means that the bal-
ance is negative, and the bank is providing credit to the account holder with
interest charged at the agreed upon rate. Virtually all checking accounts
in Iceland offer an overdraft facility, and the limits are based on individual
credit scores and histories. Moreover, individuals rarely roll over credit card
debt. Instead, they repay their credit cards in full each month (in fact, the
automatic payment is mandated for the vast majority of credit cards) and
then roll over overdraft debt instead.

Figure 11.1 also shows the life-cycle profiles of indicators and amounts
of overdraft interest payments and interest earnings from savings accounts.
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Figure 11.1 Share of retired individuals by age

Notes: Panels (a) and (b): Raw data using the inferred retirement date. Panel (c): Estimated
coefficients from a regression of an indicator for overdraft interest expenses on a full set of age
dummies, with age 20 being the reference age, regressions include month-by-year and indi-
vidual fixed effects. Panel (d): Estimated coefficients from a regression of overdraft interest
expenses on a full set of age controls (age 20 as reference age). Regressions include month-by
year and individual fixed effects. Overdraft interest is measured in terms of its inverse hyperbol-
ic sine to accommodate months when individuals have no overdraft interest expenses. Panel
(e): Estimated coefficients from a regression of an indicator for interest earnings from sav-
ings account deposits on a full set of age controls (age 20 as the reference age). Regressions
include month by-year fixed effects. (f): Estimated coefficients from a regression of interest
earnings from savings account deposits on a full set of age controls (age 20 as the reference
age). Regressions include month-by-year and individual fixed effects. Interest earnings are
measured in terms of their inverse hyperbolic sine to accommodate months when individu-
als do not earn any interest from their bank deposits.

Source: Authors’ calculations using financial aggregator transactions and balances data.
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Consumer debt decreases and interest earnings increase around the time
of retirement.

Empirical Analyses and Results
Summary Statistics

Next, we describe the spending, income, and demographic summary statis-
tics of our user population and how they compare to those of the represen-
tative consumer survey of Statistics Iceland (Olafsson and Pagel 2018). Our
sample of individuals is similar to the overall population, which is reassur-
ing because when using app data, there might be concerns that the user
population could be unrepresentative (i.e., younger, better-situated, more
likely to be male, and more tech-savvy). Nevertheless, the app is marketed
through online banking interfaces and used by 20% of the adult popula-
tion.” Furthermore, even if individuals never use the software or app, the
moment they sign up, we obtain their data.

Table 11.1 displays summary statistics for retired and non-retired individ-
uals eligible for retirement (they attained age 60, observed as retired at some
point during our sample period). For both definitions of retirement, the
raw data indicate that on average, retired individuals have lower incomes,
are more likely to hold liquid savings, are less likely to hold consumer debt,
pay less interest on their overdrafts, and incur fewer late fees. Using the sec-
ond definition of retirement is also consistent with a pronounced decrease
in spending (note that spending reflects discretionary categories only and
excludes recurring expenses such as rent and bill payments). As the first
definition of retirement conditions are only on the presence of retirement
income and not the absence of labor income, there is no drop in spend-
ing at retirement in the raw data mean averages. Since this cross-sectional
mean comparison can be affected by outliers, time trends, and selection,
our regression specifications handle this with month-by-year and individual
fixed effects.

The Effects of Retirement on Personal Finances
and Expenditures

To examine the effects of retirement on personal finances and spending we
run the following regression:

log (Cit) = B * Retirediy+ ¢, + 1; + 7O + €4, (1)
where ¢, is a time (month-by-year) fixed effect, and 7; is an individual fixed

effect. Controlling for individual fixed effects allows us to compare individ-
uals to themselves before and after retirement. Retired;, is an indicator equal
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196 Retirement Saving, Investment, and Spending

TaBLE 11.1 Descriptive Statistics Before and After (Part-Time) Retirement

Eligible but Retired Retired
not retired receiving receiving
pensions pensions and
low salary

Mean St.dev. Mean St.dev. Mean St dev.

Demographics:
Age (years) 65.9 3 69.7 5.2 71.4 5.6
Female (share) 0.43 0.5 0.4 0.5 0.4 0.49

Monthly income:
Labor income (USD) 4,497 5,610 2,276 4,862 818 3,681
Pensions (USD) 74 1,063 1,899 1,869 2,147 1,699

Personal finances:
Overdraft indicator 0.46 0.5 0.38 0.49 0.31 0.46
# Overdrafts 0.52 0.65 0.46 0.67 0.36 0.59
Overdraft interest (USD) 24 66 17 56 11 48
Late fees (USD) 6 36 5 31 3.8 23.6
Interest income indicator 0.32 0.47 0.53 0.5 0.53 0.5
Interest income (USD) 45 724 79 609 472 6113
Liquidity in days of average 180 152 201 330 400 527

spending

Monthly spending (USD):
Total discretionary 1,809 1,987 1,887 2,480 1,706 1,958
Groceries 495 330 529 332 507 318
Fuel 291 270 230 222 201 207
Alcohol 94 156 96 169 87 158
Ready-made food 103 132 119 153 106 142
Home improvements 206 557 224 1,273 187 500
Home security 12 38 11 42 11 46
Vehicles 168 1,663 185 1,890 152 1,673
Clothing and accessories 96 186 97 191 83 167
Sports and activities 8 40 10 46 8 41
Pharmacies 70 88 80 94 78 94

Notes: All numbers are inflation adjusted and in US dollars. All income, spending, and interest
statistics are at the individual-month level. We study a subsample 12,143 active users with com-
plete records, that is, for whom we observe all balances, labor income arrivals, and transactions.
The activity test that is designed to verify that we capture all relevant financial information (see
the Online Appendix). Discretionary spending excludes recurring spending such as rents or
utilities bills. Individuals older than 60 are labeled as retired if three conditions hold (1) they
receive atleast 1,000,000 ISK (approximately $10,000 USD) in pension payments over the sam-
ple period; (2) the pension payment in the current month is at least 30,000 ISK (approximately
$300 USD); and (3) monthly pension payments in the following three months or the last tm-
ee months amount to at least 30,000 ISK. Alternatively, we label individuals as retired if these
three conditions hold and (4) there is no labor income over 150,000 ISK ($1,466 USD) in
the current month, or the three months before and after. Pension payments are calculated
for each individual and all bank accounts are individual level (there are no joint accounts in
Iceland). Liquidity is defined as cash holdings plus overdraft limits and credit card limits minus
overdrafts and credit card balances.

Source: Author’s calculations.
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Patterns of Consumption and Savings Around Retirement 197

to 1 if individual i is retired at time ¢(else 0), and hence the S coefficient
measures the individual-specific conditional mean effect of retirement. The
outcome variables, C;, include consumer debt, liquid savings, and spend-
ing. We also provide results for additional specifications in which we include
other control variables O, for individual at time ¢ (for instance, log income
is log(Yi)).

Clearly, retirement status is endogenous, since individuals may be
induced to retire by the pension benefits thresholds discussed above. Yet
as Figure 11.1 shows, there are no discontinuities in the fraction of indi-
viduals retiring at ages 60, 65, 67, and 70. Furthermore, between ages 67
and 72, it is beneficial to work longer only if individuals expect to live until
the age of 94. We thus cannot argue that the retirement coefficient 5 has a
causal interpretation. Below we discuss which omitted variables can explain
our findings by driving the decision to retire and the effects of retirement
on consumer debt, liquid savings, and spending.

Results for Overdrafts, Liquid Savings, Bank Fees,

and Credit Lines

Next, we investigate the effects of retirement on personal finances—in par-
ticular whether individuals use overdrafts and liquid savings as well as their
credit limit sand bank fees. Table 11.2 displays the estimated effects of retire-
ment on personal finances based on the individual fixed effects model,
Equation (1), with and without controls for total individual income for both
definitions of retirement.

At retirement, individuals reduce their consumer debt considerably.
Focusing on consumer debt, interest expenses fell by 55% (56% after con-
trolling for income) 8 Furthermore, the likelihood of borrowing, measured
by the indicator of holding an overdraft at any point in a given month,
also decreased by 4.4% (4.5% after controlling for income). The baseline
probability is 46% (Table 11.1), which thus amounts to an approximately
10% decrease. Additionally, both the likelihood of receiving interest income
as well as the amount of interest income increases after retirement. The
increase in the likelihood equals 3.6% on a baseline probability of 32%
(Table 11.1), which thus amounts to an approximately 10% increase, and
the increase in interest income payments is 28%. Individuals also reduce
their late fee payments, but their credit capacity does not change.

Initial positions in overdraft debt and liquid savings are large. In
Table 11.1, the average overdraft interest paid per month equals $24, which
implies that at the 13% annualized interest over the period, the overdraft
balance averaged 24%12/0.13 = $2,215.9 Average interest income is $45,
implying at a 6% annualized interest that average savings account bal-
ances were $9,000. A 55% reduction in overdrafts and a 28% increase in
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200 Retirement Saving, Investment, and Spending

savings equal monthly repayment of overdrafts in the neighborhood of
0.55%2,215/12 = $102 and increases in savings balances of approximately
$210 per month. Individuals thus save much more than the additional $10
per month, or 7% of extra pension income per year, that they would receive
more from working longer (pension payments average $1,899; Table 11.1).
Because consumption falls by more than income, individuals should retire
as soon as possible.

Table 11.2 also shows that the results depend on whether an individual is
retired for under 12 months, between 12-24 months, and over 24 months.
We can thus look at the dynamics of the reduction in overdraft interest
expenses and interest earnings. For overdrafts, all three estimates are large
and significant, around 50% reductions in overdraft expenses and 5% for
the likelihood of overdrawing checking accounts. Again, we find no effect
on borrowing capacity as measured by available credit. The effect on the
amount of interest income received depends on the definition of retire-
ment. When individuals retire for good, it takes a year for the effect to
manifest, whereas the effect is larger in the first two years if individuals
receive retirement income but work part time.

Additional robustness checks in Table 11.3 add individual, month-and-
year, and month-by-year fixed effects. Our estimates remain robust to the
different fixed effects regimes. When we control only for individual fixed
effects, the coefficients are simple conditional means of within-individual
comparison of overdraft debtlevels before and after retirement. These show
that the average individual decreases overdraft debt after retirement and
increases liquid savings.

We find similar results when we control for total individual income since
individuals could simply liquidate assets after entering retirement to repay
their consumer debt. We also control for income at the household level,
which does not affect our results materially, as shown in Table 11.8.10

When we employ the stricter definition of retirement that conditions
not only on the presence of pension payments but also the absence of
labor income, results are similar. Both retirement definitions are associat-
ed with a step down in total income. Conditioning only on the presence of
pension income, the fall in income equals approximately 8%, whereas con-
ditioning also on the absence of labor income yields a drop in income of
approximately 22%, in line with US estimates (Ameriks and Zeldes 2011).

Opverall, for a number of specifications, we find that households not only
delever but also increase their liquid savings at retirement.

Results for Spending by Category

In additional results reported in an Online Appendix, we also examine
the estimated effect of retirement on spending based on the individual
fixed-effects model with and without controlling for total income. Here
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TaBLE 11.3 The Effects of Retirement on an Indicator for Paying Overdraft Interest
or Interest Earnings from Savings: Alternative Specifications

FE type: (1) (2) (3) (4)
None Individual  Individual Individual
month, year month-by-year

Effects on Indicator for Paying Overdraft Interest (N = 746,669):

Retired —0.089™ —0.047" —0.044™ —0.044™
(0.017) (0.015) (0.016) (0.016)
R? 0.001 0.000 0.001 0.001
Effects on Indicator for Interest Earnings from Savings (N = 886,439):
Retired 0.196™" 0.365""" 0.035™ 0.036™
(0.015) (0.016) (0.016) (0.016)
R? 0.005 0.006 0.419 0.455
# individuals 12,143 12,143 12,143 12,143
Income (1) (2) (3) (4)
control:
Income Regular Irregular Pension
income income

Lffects on Indicator for Paying Overdraft Interest (N = 746,669):

Retired —0.044™" —0.044™" —0.044™" —0.047"
(0.016) (0.016) (0.016) (0.016)

R? 0.001 0.001 0.001 0.001

Lffects on Indicator for Interest Earnings from Savings (N = 886,439):

Retired 0.036™ 0.036™ 0.036™ 0.032"
(0.016) (0.016) (0.016) (0.016)

R? 0.455 0.455 0.455 0.455

# individuals 12,143 12,143 12,143 12,143

Individual FE v v v v

Month-by-year 4 v 4 4

FE

Notes: This table shows the estimated effect of retirement on overdraft interest and interest
earnings from savings accounts using different fixed effects regimes and control variables. Spec-
ifications (1-4) include fixed effects regimes as indicated in each column, Specifications (5-8)
control for individual and month-by-year fixed effects. Standard errors are clustered at the
individual level and are within parentheses.

* p<0.1

** p<0.05

##% p<0.01

Source: Authors’ calculations.

we see that spending drops upon retirement by 21.6% (26.8% control-
ling for income). Drops in spending for categories, such as groceries,
could be attributed to more efficient shopping and home production since
retirees have more time at their disposal after retirement. Yet leisure-related
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202 Retirement Saving, Investment, and Spending

expenses (e.g., sports and activities) also decrease substantially, suggesting
that retirees are correcting overconsumption. Other spending that can-
not be attributed to work, such as alcohol bought in stores and pharmacy
spending, also falls at retirement, and the same is true when turning to a
finer categorization of food. Analyzing spending on food in more detail
than previous studies is important because food expenses have received
the most attention in the retirement consumption literature (Aguiar and
Hurst 2005). The observed drop in expenditures after retirement is not fully
explained by work-related expenses or bargain shopping. Yet this does not
paint a fully conclusive picture of whether the retirement puzzles remain
puzzling. For instance, fine dining could be a work-related expense as well.

Replicating the Analysis in Other Datasets

We have also replicated these results in the most commonly used US sur-
vey datasets, namely the CEX and SCF. Unfortunately, both suffer from
selection bias and measurement error due to their survey designs and
non-longitudinal structures (Pistaferri 2015). Therefore, we also repeat the
analysis using two US survey datasets, the PSID and HRS, where we can run
individual fixed effects regressions, and another transaction-level dataset
from Germany. We document similar findings across all of these, so we con-
clude that our results are not specific to Iceland (full results are provided
in the Online Appendix).

Behavioral Explanations

Our findings are inconsistent with the two leading explanations for the
retirement-consumption and retirement-savings puzzles. That is, if work-
related expenses or savings due to bargain shopping are larger than the
difference between pension and labor income, then workers should retire
early unless the additional monthly pension benefits for an addition-
al month of work exceed the savings from retiring. In Iceland, however, the
additional pension benefit from one month of work is much smaller than
the reduction in overdrafts and increase in liquid savings observed. We thus
need some other explanation for why people continue to work.

If we seek to explain our results with health shocks or medical expens-
es, then individuals would need to systematically revise downward their
health beliefs. A detailed discussion of work-related expenses, health shocks,
and medical expense risk is provided in the Online Appendix, along with
other potential explanations. In particular, we discuss wealth shocks, liqui-
dation of assets, and returns of savings versus borrowing, credit constraints,
consumption insurance, inventory considerations, or lump-sum pension
withdrawals.
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Additional explanations could turn to limited rationality and other
behavioral factors, though even with limited planning horizons (Calien-
do and Aadland 2007; Gabaix 2016; Huang and Caliendo 2011), rational
individuals would still be anticipated to start smoothing consumption near
retirement. Less standard preferences, such as time inconsistency and quasi-
hyperbolic discounting preferences (DellaVigna 2009; Koszegi and Rabin
2006, 2007, 2009; Laibson et al. 1998, 2018), could also be explored to
determine if their predictive power extends to this out-of-sample test. Nev-
ertheless, hyperbolic discounting would not predict a fall in consumption
and an increase in savings upon retirement. By contrast, if consumers were
to correct their time-inconsistency and stop overconsuming after retire-
ment, this could explain the findings. Similarly, if people corrected their
time-inconsistent preferences upon retirement due to a drop in income
uncertainty, this would also drive a reduction in future spending. Indeed,
this formulation of nonstandard preferences would generate a simultane-
ous drop in consumption at retirement and an increase in savings, as we
show using simulated consumption data (see the Online Appendix). One
could also allow for a change in present bias at the time of retirement, gener-
ating a pattern of falling income and consumption with rising liquid savings
(or lower borrowing).

Changing discount factors at retirement might result from alterations
in information-processing capacity, planning ability, or other factors.'!
One could also consider models of salience, memory, focusing, or rel-
ative thinking (Bordalo et al. 2013, 2020; Bushong et al. 2021; Heimer
et al. 2019; Koszegi and Szeidl 2013). For example, income and spend-
ing after retirement could become more salient, memorable, focused, or
easier to compare in relative terms, all of which could imply changes in plan-
ning behavior around retirement. Insufficient planning models (Caliendo
and Aadland 2007; Campbell and Mankiw 1989; Gabaix 2016; Huang and
Caliendo 2011; Reis 2006) could also be combined with information or
planning ability updates to generate an increase in savings on top of a
drop in consumption at retirement. In sum, numerous additional behav-
ioral factors might help explain the observed facts, and much remains to
be done.

Conclusions

Understanding whether people save enough and are adequately prepared
for retirement is increasingly important in an aging world. Using a large
transaction-level data set from a financial aggregator on income, spend-
ing, account balances, and credit limits in Iceland, we document substantial
increases in liquid savings and substantial decreases in consumer debt
around retirement.
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204 Retirement Saving, Investment, and Spending

These findings are difficult to explain using a conventional economic
framework that assumes rational planning and foresight. If forward-looking
optimizing individuals anticipate a fall in income, they should rationally
save more before the anticipated decrease rather than afterward. Yet this
is not what we find. For this reason, our results add to the literature on
empirical household consumption and savings patterns by showing that
consumption drops while savings and wealth rise after retirement. We test
several additional hypotheses and conclude that they do not provide fully
satisfactory explanations for our new findings; rather, we believe that the
evidence is consistent with changes in peoples’ effective discount rates at
retirement.
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Notes

1. Following Davies (1981) and Hamermesh (1984), Banks et al. (1998) document
a decline in consumption at retirement using a pseudo-panel from the Family
Expenditure Survey (FES) in the UK. Bernheimt al. (2001) confirm this finding
using longitudinal data from the Panel Study of Income Dynamics (PSID). The
drop in consumption at retirement is theoretically rationalized by Huang and
Caliendo (2011), Laitner and Silverman (2005), and Pagel (2017), among oth-
ers. Moreover, Ameriks et al. (2007) and Haider and Stephens (2007) provide
evidence that the drop is expected.
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. While some additional studies provide evidence supporting this explanation

(e.g., Battistin et al. 2009; Hurd and Rohwedder 2003), others argue against it
(Been et al. 2019; Hurd and Rohwedder this volume; Stephens Jr. and Toohey
2025).

. Love et al. (2009) construct a measure of wealth beginning at age 65 and doc-

ument that it rises with age. Poterba et al. (2011a, 2011b) show that individuals
do not withdraw more funds from their personal retirement accounts relative
to their rate of return, which causes wealth to effectively rise during retirement.
Guo et al. (2020) shows, however, that individuals tend to claim Social Security
benefits early.

. The Icelandic healthcare system is financed by taxes as is common in the Nordic

welfare state and provides the population with equal access to the healthcare and
welfare system. Iceland does not operate its healthcare system based on financial
need, but some disadvantaged groups, including disabled and elderly individu-
als, receive discounts on personal health expenses. Out-of-pocket payments are
a source of funding for the universal healthcare system and amount to 9% of
GDP. By comparison, in the US, out-of-pocket medical expenditures amount to
17.7% of GDP. Furthermore, in Iceland, there is no risk of personal costs for
large health expenses because they are capped.

. To this point, Carlin et al. (2023) show that individuals curtail their insuffi-

cient funds costs after a reduction in the costs of monitoring their finances.
See also Bordalo et al. (2013, 2020); Bushong et al. (2021); Fulford and Schuh
(2017); Heimer et al. (2019); Heimer this volume; Koszegi and Szeidl (2013);
Malmendier and Shen (2024); Mitchell and Lusardi (2011).

. The Online Appendix provides a more detailed review of the key features of the

pension system in Iceland.

. According to Elmeskov et al. (2023), 94% of Icelanders used internet banking in

2018.

. Our estimates are not qualitatively or quantitatively affected by running the

regressions in levels, winsorizing to address outliers, or taking the log of the
variables instead of the sine transformation.

. See the Online Appendix for interest rates over the sample period.
. Additionally, the Online Appendix confirms that no other sources of income

increase after retirement (e.g., from liquidations of real estate assets).

See, for instance, Ameriks et al. (2007); Carvalho et al. (2016); Fulford and
Schuh (2017); Haider and Stephens (2007); Malmendier and Shen (2024); and
Mitchell and Lusardi (2011). Carlin et al. (2023) show that individuals reduce
their consumer debt after a reduction in the costs of monitoring one’s finances.
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