Journal of Pension Economics and Finance (2025), 1-24
doi:10.1017/S147474722510005X

| CAMBRIDGE

UNIVERSITY PRESS

ARTICLE

Mandatory pension contributions, household
consumption, and savings

Linda Sandris Larsen'? (), Ulf Nielsson'??, Mara Nutu* and Jesper Rangvid"?

'Department of Finance, Copenhagen Business School, Frederiksberg, Denmark; *PerCent and the Danish Finance Institute,
Copenhagen Business School, Frederiksberg, Denmark; *University of Iceland, School of Business, Reykjavik, Iceland and
*Independent researcher

Corresponding author: Linda Sandris Larsen; Email: Isl.fi@cbs.dk

(Received 16 February 2024; revised 20 May 2025; accepted 28 June 2025)

Abstract

Using Danish register data, we study whether individuals save enough to maintain almost all (90%) of their
pre-retirement consumption. We find that 85 percent do, largely due to mandatory labour market pension
contributions. The remaining 15 percent are less likely to have mandatory pension schemes and do not
compensate for the lack thereof via voluntary private savings. However, mandatory contributions come at
the cost of lower consumption and non-retirement savings during working years. Individuals experienc-
ing the largest increases in mandatory pension contributions accumulate less non-retirement wealth and
consume less before retirement compared to those with small increases.
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1. Introduction

In a world of increasing longevity and strained public finances, there is debate among academics
(Andersen et al., 2023; Beshears et al., 2022; Thaler and Benartzi, 2004) and in media (BankRate, 2015;
CBS, 2012; MoneyWeek, 2014) whether and how people should be incentivised, and potentially even
forced, to save for retirement. But what empirical association does mandatory pension contributions
have with individuals’ savings, and what is the cost of such forced savings? Despite extensive research,
the answers remain unsettled in empirical research.'

In this paper, we re-examine these questions using comprehensive register data from Denmark
that allow us to overcome several challenges pointed out in the literature. There is, for instance, con-
siderable heterogeneity across individuals that must be accounted for (Skinner, 2007; Poterba, 2015),
as the level of adequate pension savings depends upon people’s desired level of consumption during
retirement, their expected income during retirement, marriage status, housing equity, etc. Detailed
microdata are used in this paper to address such concerns. Furthermore, some studies look at the
heterogeneous wealth distribution of pensioners at retirement (Poterba et al., 2012a; The National
Retirement Risk Index, 2019) or death (Poterba et al., 2012b) and conclude that a large fraction of

'In a theoretical life-cycle model, Larsen and Munk (2023) show that a well-designed mandatory pension plan can improve
the welfare of individuals.

© The Author(s), 2025. Published by Cambridge University Press. This is an Open Access article, distributed under the terms of the Creative
Commons Attribution licence (http://creativecommons.org/licenses/by/4.0), which permits unrestricted re-use, distribution and
reproduction, provided the original article is properly cited.
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the population does not save enough. These studies do not have information on people’s consump-
tion (whereas we are able to impute it from microdata), implying that they do not answer whether
people are able to maintain an adequate level of consumption during retirement. Alternatively, using
simulations, Scholz et al. (2006), Hurd and Rohwedder (2011), and Gomes et al. (2022) evaluate con-
sumption during retirement. These papers typically indicate that a large majority of the population
most likely saves enough to maintain their desired level of consumption during retirement, but this
has not yet been confirmed in microdata on individuals’ actual pension savings at retirement.

To both complement and extend these studies, we revisit the question of pension savings ade-
quacy and the role of mandatory pension savings using third-party-reported high-quality register
information on the total sample of individuals who retire in 2016 in Denmark. A major advantage of
using Danish register data to study savings adequacy is that it contains the actual pension savings of
individuals at retirement, in addition to data on all other types of savings (outside pension savings in
financial assets, cash, real estate, etc.) and income (labour income, public transfers including pension
benefits, etc.).

To examine savings adequacy, we need to determine the level of wealth at retirement necessary
to maintain a given lifestyle for the remaining expected lifespan. As discussed at length by Skinner
(2007), defining a saving gap is hard, as it requires a normative benchmark. We rely on Battistin et al.
(2009) and use a threshold of 90 percent of pre-retirement consumption, but we also include several
tests using alternative thresholds. Consumption is imputed from the wealth and income data. Given
expected longevity and a discount factor, we calculate the present value (at retirement) of consump-
tion during retirement. We compare the present value of consumption to the sum of total wealth at
retirement and discounted income during retirement.

We find that individuals who are forced to save for retirement through mandatory pension
schemes have a higher probability of accumulating sufficient savings to maintain their pre-retirement
consumption profile throughout retirement. In fact, we find that 85 percent of individuals retiring in
2016 can maintain 90 percent of their pre-retirement consumption, and mandatory pension con-
tributions correlates strongly with this high fraction. In particular, we show that individuals who
contribute to mandatory pension schemes are less likely to end up saving too little to maintain their
pre-retirement consumption profiles. Similarly, we find that the 15 percent of the population who do
not have enough savings at retirement to maintain their desired consumption profile during retire-
ment are less likely to have mandatory pension savings and have not compensated for a lack thereof
by sufficiently increasing voluntary private savings.

While mandatory pension savings seem to play an important role in securing pension-savings
adequacy, there might be a price to pay when forcing people to save. We thus investigate how people
react during their working years when forced to save more for retirement. Do they cut consumption
during working years, cut savings outside retirement accounts, increase borrowing (even if not in full
proportion to the increase in mandatory savings, cf. above), and so on? To address these questions,
we rank people according to how much more they have been forced to save for retirement during
a period when mandatory retirement contribution rates significantly increased for some groups of
the Danish population (1996-2010). We contrast the responses of the 30 percent of the population
who were forced to increase mandatory pension contributions the most (our treatment group) to
the 30 percent of the population who faced the lowest increase in pension contributions (our control
group). Individuals in the treatment group have seen their mandatory pension savings increase by
close to 10 percentage points on average, that is, arguably a significant treatment, while individuals
in the control group have seen only minor increases in mandatory pension savings over the same
period. We compare the two groups in terms of consumption and accumulation of gross and net
wealth during their working years.

In these estimations, we find that individuals forced to save more for pension have lower con-
sumption growth during working years and accumulate less wealth, relative to the control group.
Hence, our results indicate that increasing mandatory pension contributions to secure that people
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save enough for retirement comes at the cost of lower consumption and lower savings outside peo-
ples’ pension account during the working age. The reduction in consumption is relatively modest,
though - around 1 percent of total consumption. Even when we have no welfare criteria according to
which we can evaluate the impact of this consumption reduction, it appears to be a relatively low cost
of mandatory pension savings relative to the improvement in the likelihood of having saved enough
to maintain a sufficient level of consumption during retirement.

Our paper contributes to a large literature that examines pension saving adequacy of individuals.
We make three contributions to this literature. First, we relate to papers that use simulations to eval-
uate whether people can maintain a certain preferred consumption profile during retirement, such
as Scholz et al. (2006), Hurd and Rohwedder (2011), and Gomes et al. (2022). By having actual data
on pension savings at retirement for the total sample of people retiring in a given year, we eliminate
a significant dimension of uncertainty. This allows us to more sharply answer the empirical ques-
tion of whether people have accumulated enough savings at retirement to maintain a certain desired
level of consumption during retirement. Second, we relate to papers who study the size of peoples’
financial wealth at retirement, such as Poterba et al. (2012a, 2012b) and The National Retirement
Risk Index (2019), but who do not have access to data on the total composition of people’s wealth
portfolios. Due to the richness of our data, we can incorporate data on other wealth components,
such as housing equity, as well as income during retirement. This means that we do not base our con-
clusions on pension savings adequacy on the size of financial wealth only, but consider all types of
wealth and income, which obviously matter for peoples’ possibilities of maintaining consumption in
retirement. Finally, we contribute to the recent literature that studies whether people compensate for
mandatory pension savings by accumulating debt. While there is agreement that forced retirement
savings increase gross savings of individuals (Gelber, 2011; Poterba et al., 1995, 1996), there is dis-
agreement about the degree of crowding out, that is, whether individuals decrease other savings or
increase borrowing when forced pension savings increase. Beshears et al. (2022) argue that automatic
enrolment into pension schemes lead to only little borrowing, while Andersen et al. (2023) find that it
causes substantial mortgage borrowing. Chetty et al. (2014) report that there is heterogeneity within
the population, such that some, but only a few, react to increased mandatory savings.> These papers
do not evaluate whether mandatory pension savings in the end leave people with enough pension
savings to maintain pre-retirement consumption or merely reduce a potential savings gap, though.
While the distinction between mandatory pension plans, like the ones we study, that is, plans where
savers cannot opt out, and automatic enrolment plans (such as those Beshears et al., 2022 study),
where participants have the possibility to opt out, is important for pension plan design, our paper
shows that mandatory pension savings associate with an increased probability that people can main-
tain their pre-retirement consumption profile. This suggests that people forced to save for retirement
do not take action to remediate this by increasing borrowing or lowering other types of savings in
full proportion to the increase in mandatory savings.

The rest of our paper is structured as follows. Section 2 provides a short description of the Danish
pension system, our data, and the key variables in our analysis. Section 3 examines savings ade-
quacy and its relation to individuals’ contribution rates to mandatory and private pension schemes.
Section 4 examines the cost of mandatory pension contributions. Finally, Section 5 concludes.

2. Data

Through Statistics Denmark, we have access to detailed register-based data containing individual-
level information spanning the years 1995-2016.> Our analysis focuses on the pension savings of

2Chetty et al. (2014), Beshears et al. (2022), and Andersen ef al. (2023) build on a large literature on crowding out of retire-
ment savings, see also Engen et al. (1996), Attanasio and Rohwedder (2003), Aguila (2011), Andersen (2018), and Lachowska
and Myck (2018).

®Using register data, we avoid biases often found in survey data (see, e.g. Meyer et al, 2015).
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individuals retiring in 2016, the latest cohort available in our dataset. The data includes end-of-year
information on individuals’ income, wealth, stock market participation, age, gender, level of edu-
cation, and more. Most importantly, starting from 2014, the dataset provides information on each
individuals total wealth balance in pension accounts, enabling a comprehensive analysis of pension
wealth adequacy.*

Our analysis will be based on individuals retiring in 2016 and hence their total savings in year
2016. However, we will leverage the entire timespan of the dataset to estimate future income and
consumption levels of each retiree. Before describing our data and methodology in detail, we provide
a brief overview of the Danish pension system. For a more detailed description and analysis of the
Danish pension system, see Andersen et al. (2022).

2.1. The Danish pension system

The Danish pension system is based on three ‘pillars’ The first pillar primarily consists of public old-
age pensions, financed through general taxes, as well as a compulsory, defined-contribution pension
scheme (known as ATP). By law, all wage earners and working-age individuals receiving social secu-
rity benefits are required to contribute to ATP. Depending on working hours all contribute with the
same monthly amount. While the contribution rates to ATP are relatively small (around 500 euros per
year in 2024) and cannot independently ensure sufficiently high replacement rates for wage earners
upon retirement, the scheme, when combined with the public pension, guarantees that all pensioners,
regardless of their labour market history, receive a minimum basic income.

The second pillar is the main pillar of the Danish pension system and consists of occupational
pension schemes. These schemes are voluntarily organized through collective agreements between
labour market partners. They are fully funded, defined-contribution plans, with mandatory contri-
bution rates for workers employed in the occupation covered by the agreements (Andersen et al.,
2022). The second pillar ensures that pensioners receive adequate pension coverage relative to their
income during their working years.

The third pillar is fully private and consists of individual pension plans that are both flexible
and voluntary. These plans include a broad range of voluntary personal life insurance and pension
saving plans, typically managed though banks or insurance companies. Private pension schemes
allow individuals to achieve their desired level of income during retirement and compensate for any
insufficiencies in savings from the first and second pillars.

The current system was established in the 1980s, a period during which the Danish economy faced
a general savings problem. After several years of negotiations, the labour market parties reached
an agreement in 1991 to expand occupational pensions — previously primarily available to public
employees - to include the private sector. Figure 1 shows how the average contribution rate to labour
market pension schemes has developed from 1996 to 2016. It follows that the inclusion of the private
sector to occupational pension schemes led to a significant increase in the average contribution rate.
On average, mandatory contributions have increased from approximately 6-11 percent. As high-
lighted in Chapter 2 of Andersen et al. (2022), the increase in the contribution rate varies across
occupations. For some professions, such as economists, lawyers, nursery, and teachers, contribution
rates have remained relatively stable and only increased from around 13-15 percent in the period
from 1993 to 2009. In contrast, contribution rates for other segments of the labour market, such as
blue- and white-collar industry workers, have seen substantial increases from close to 0 percent in
1993 to 12 percent in 2009. In our analysis in Section 4, we will exploit these differences.

*Before 2014, we only observe the yearly flows into everyone’s pension accounts, but do not know the total wealth balance
of each individual’s pension savings.

>The minor drop in 2010 is due to a regulatory change of the amount people can deduct when making voluntary pay-
ments to their pension schemes. The change made it less attractive to make voluntary payments and hence lowered the overall
contribution rate.
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Figure 1. Annual average contribution rate to labour market pension schemes.

Notes: The figure illustrates the development in the average contribution rate to labour market pension schemes from 1995 to 2016. The
figure is based on all individuals above 18 paying into a labour market pension scheme and is calculated as the fraction of wage income
paid into the scheme in a given year.

The increase in mandatory contribution rates to labour market pensions has also impacted the
proportion of individuals contributing to private pension schemes, as illustrated in Figure 2, which
compares the proportion of the population paying into private and labour market pension schemes,
respectively. In 2016, nearly 80 percent of individuals above the age of 40 contributed to labor market
pensions, compared to 60 percent in 1999. In contrast, approximately 18 percent of individuals con-
tributed to private pension schemes in 2016, down from 30 percent in 1999. Hence, relative to 1999,
a larger share of the population contributed to mandatory pension schemes in 2016, while fewer
contributed to private pension schemes.

While there were some notable pension reforms during this period, none introduced significant
changes to the Danish pension system that should directly affect our analysis. A policy reform in 2006
introduced an automatic adjustment mechanism linking future retirement ages to increases in life
expectancy. Another reform in 2011 tightened eligibility for early retirement schemes. Both reforms
address the challenges raised by an aging population. We do take life expectancy into account in
our analysis. In 2010, a cap was placed on tax-deductible contributions to a specific type of pension
schemes (annuity pensions), and in 2013 the popular capital pension scheme was replaced by a new
old-age pension scheme. These reforms targeted specific pension products, and it is not obvious why
they would have any direct impact on the mandatory pension schemes analysed in our study.

2.2. Target wealth and wealth at retirement

To investigate the impact of mandatory pension contributions on individual savings adequacy, we
need to determine (1) the level of wealth at retirement necessary to maintain a given lifestyle for the
remaining expected lifespan (referred to as ‘target wealtl’), and (2) the total wealth of the individual
at retirement.
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Figure 2. Proportion of population paying into private and labour market pension schemes, respectively, broken down by
age.

The solid (dashed) line shows the development in the proportion of individuals paying into mandatory pension schemes in 2016 (1999),
broken down by age. The long dashed (dotted) line shows the development in the proportion of individuals paying into private pension
schemes in 2016 (1999).

The target wealth at retirement is based on the individual’s pre-retirement consumption level and
average remaining life expectancy. Consumption is imputed from income and wealth data supplied
by Statistics Denmark, following the approach used by Leth-Petersen (2010) and others. Let ¢; denote
consumption, y; disposable income, which equals total income (including labour income, social wel-
fare benefits, unemployment benefits, child benefits, capital income, and inheritance) less interest
payments and tax payments, A, the value of liquid assets (bank deposits including the balance of pri-
vate pension schemes), and D, total debt (mortgage debt, bank debt, and other debt) at the end of
year t. Total consumption is imputed as:

¢ =y —AA, + AD;,

where AA, = A, — A,_, represents the increase in liquid assets, including private pension contribu-
tions, and AD, = D, — D,_, represents the increase in debt during year t. Hence, consumption is
defined as disposable income minus net savings.®

The quality of the imputation has been validated in several papers. For example, Browning and
Leth-Petersen (2003) compare imputed consumption based on register date to survey-based con-
sumption for the same households (1994-96) and find a close match. Abildgren et al. (2018) conduct
a similar analysis for the period 2002-15, and confirm the findings of Browning and Leth-Petersen

*We do not include stock and bond holdings in the liquid assets. This data restriction is imposed because we cannot distin-
guish between changes in asset values resulting from individual’s active investment decisions and changes due to unrealized
gains and losses caused by market movements. The latter may have little to no relation to consumption decisions. As suggested
by Baker, Kueng, Meyer, and Pagel (2022), we rerun our main results excluding all households with substantial bond and/or
stock holdings as a robustness check. The results confirm that our findings are robust, as detailed in Appendix A.
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(2003). Koijen et al. (2015) highlight substantial reporting errors in Swedish consumption survey
data and advocate using imputed register-based consumption instead.

Using the consumption level one year before retirement, we determine an individual’s target wealth
as the level of wealth that would be sufficient to cover the present value of a future constant con-
sumption level over their remaining life expectancy that corresponds to 90 percent of the individuals
pre-retirement consumption level. We assume a discount rate of 2 percent when calculating the
present value of future consumption.” The 90 percent threshold is based on Battistin et al. (2009),
who estimate a 9.8 percent consumption drop at retirement due to expenses related to work or
substitutes for leisure. Other studies assume thresholds between 70 percent and 80 percent of pre-
retirement consumption (see, e.g. Burnett ef al. 2018 and Gomes et al. 2022). Additionally, Kolsrud
et al. (2024) demonstrate that workers who retire earlier consume less while retired and experience
larger consumption drops around retirement, emphasizing the importance of controlling for age in
our regressions. As our results naturally depend on the assumed threshold, we present sensitivity
analyses to account for variations in this parameter.

To evaluate whether an individual has accumulated sufficient wealth to maintain a given consump-
tion level, we calculate their total wealth at retirement, including the present value of future income
streams. Income during retirement consists of two main components: (1) payments from private and
mandatory pension schemes, and (2) public transfers, such as public pension payments and other
social security benefits. From our pension wealth data provided by Statistics Denmark, we know the
total amount an individual has accumulated in private and mandatory pensions schemes at retire-
ment. However, we do not have data on how much each individual will receive in public transfers
as well as other types of income after retirement.® To estimate this, we utilize the total timespan of
our data. Specifically, we analyse the income streams of retirees who retired between 1996 and 2001
to estimate the development of retirement income for those retiring in 2016.” Using these predicted
income streams, we calculate the present value of future income for each individual, assuming a dis-
count rate of 2 percent. In our calculations, we account for differences in life expectancy between men
and women. For example, in 2016, the life expectancy for a 64-year-old man was 18.8 years, while
for a 64-year-old woman, it was 21.6 years. Additionally, following Kallestrup-Lamb et al. (2022), we
adjust life expectancy based on income quantiles. Specifically, we add (subtract) 2.5 years for women
in the highest (lowest) income quantile and add (subtract) 3.5 years for men.

2.3. Data sample and summary statistics

Our focus is on individuals who retired in 2016. We identify these individuals as those who began
receiving public pensions in that year while being 60 years or older."’ This corresponds to a total of
43,993 individuals. As explained in Section 2.2, we need to determine each individual’s consump-
tion level to calculate the target wealth required to maintain a 90 percent consumption level of their
pre-retirement level of consumption throughout retirement. For methodological reasons, certain
groups of individuals are excluded from our sample. This includes self-employed individuals, as their
consumption cannot be reliably imputed since their salary income is not directly observable, and
individuals involved in housing transactions in 2016, as extreme changes in recorded wealth due to

"Our data expire in 2016, at which point the interest rate level was close to zero. Since then, the interest rate has gone up,
and we assume a discount rate of 2 percent. Our results go through with a discount rate of 0 percent.

*People are allowed to earn up to some given amount per year without getting a reduction in their public transfers when
retired. In 2016, this amount equalled DKK 68,400 (&ldre Sagen, 2016). If married, the household is allowed to earn twice
that amount.

*We sort individuals above the age of 59, who retire in the years between 1996 and 2001, into cohorts based on their level
of income at retirement. We then calculate the yearly percentage change in these individuals’ disposable income during retire-
ment, up until 2015. We find the cohort averages of retirement income growth and use these to predict the development of
future income for our individuals, that is, individuals who retire in 2016 (sorted into cohorts).

"In Denmark, an individual can retire early and be entitled to early retirement benefits (efterlon) from the age of 60.
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Table 1. Sample restrictions

Individuals

Sample without restrictions 43,993
Thereof:

Self-Employed 3,389

Involved in Housing-Transactions 884

Negative Consumption 4,388

Income below 7,500 DKK 849

Income above the 99th percentile 445

Immigrants 2,538
Sample with imposed restrictions 34,383
Thereof:

Missing Information 1,480
Final sample 32,903

Note: This table gives an overview of the effect of our restrictions on our total sample. Explanations for the different restrictions can be seen
in Section 2.3.

housing transactions could bias the imputed consumption.!! We also exclude those who have negative
imputed consumption in the year before retirement. To limit the influence of outliers, we exclude indi-
viduals with annual income below 7,500 DKK (1,000 EUR) or above the 99th income percentile. Full
public pension benefits in Denmark are only granted after 40 years of residency. Including immigrants
might lead to an overestimation of their present value of future income, so they are excluded from
the sample. Finally, we have 1,480 individuals with missing values of income, and they are excluded
as well. In total, our final sample consists of 32,903 individuals who retired in 2016. Table 1 provides
an overview of the restrictions and their impact on the sample size.

Table 2 presents the average wealth components for our sample of individuals one year before
retirement. Total wealth is divided into three main categories:

1) Wealth outside pension accounts: This includes net house value, bank deposits, and financial
assets.

2) Wealth in pension accounts: This consists of wealth accumulated in private and labour market
pension schemes as well as ATP savings.

3) Present value of future predicted income: This represents income from public transfers and
other sources.

The sum of the first two categories defines the accumulated wealth at retirement, whereas total wealth
equals the sum of all three categories. Notably, the wealth in pension accounts is reported pre-tax.
As we do not have data on the future tax rates for each individual, we assume for our later analysis a
uniform tax rate of 40 percent consistent with an analysis of taxes on Danes’ pension wealth conducted
by the Danish Economic Council (2023). From Table 2, it follows that, on average, individuals who
retired in 2016 had approximately 2.6 million DKK ($350,000) in accumulated wealth, and 5.3 million
DKK ($700,000) in total wealth. Predicted future income constitutes the largest component of total
wealth at retirement.'? Within pension accounts, occupational pension schemes represent about 61
percent of total wealth, while private pension schemes account for roughly 18 percent.

" Another important reason for excluding self-employed individuals is that they are less likely to have a mandatory pen-
sion scheme, which could bias our results. Moreover, self-employed individuals may be more likely to lack sufficient funds at
retirement, potentially inflating the proportion of the population not saving enough to maintain their pre-retirement level of
consumption.

Public transfers are inflation-adjusted every year. Assuming an inflation rate of 2 percent and annual public pensions of
120,568 DKK in 2016 (equal to the actual level of public pensions in 2016 assuming 26 percent are singles and 74 percent are
married), we get that the present value of the public pension for an individual expected to live 20 years equals 2,531,940 DKK,
which is close to our estimated value of the present value of public transfers and other income.
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Table 2. Wealth at retirement
Mean in DKK
I Net wealth outside pension accounts 701,846
Gross wealth 1,235,125
House value 874,235
Bank account 207,498
Value stocks & bonds 145,946
Gross debt 533,279
Il Wealth in pension accounts 1,870,353
ATP 360,571
Private pension schemes 336,563
Labour market pension schemes 1,143,823
Total accumulated wealth (I + 11) 2,572,198
M. PV of future predicted income 2,761,583
Total wealth (1 + 11 + 111) 5,333,781
No. of observations 32,903

Note: The table presents the average wealth components by source one year before retirement for those who retired in 2016. The categories (1)
and (11) are observed in the data and the sum of the two equals the accumulated wealth. Category (l1l) equals the present value of the future
predicted income as explained in Section 2.2, and category (IV) equals the sum of the three categories.

Panel A: Labor market pensions Panel B: Private pensions

0 A 2 3 0 .05 A 15 2

Figure 3. Distribution of the annual average contribution rate from 1999 to 2015.
Panel A displays the distribution for the average contribution rate to labour market pensions, whereas Panel B displays the distribution
for the average contribution rate to private pension schemes. The distributions are based on all individuals retiring in 2016.

We know the annual amount paid into mandatory and private pension schemes, as well as labour
income. Using this information, we calculate the annual contribution rates to mandatory and private
pension schemes, respectively. Figure 3 presents the distribution of the average contribution rates
for private and labour market pension schemes based on yearly contribution rates between 1999 and
2015 for individuals retiring in 2016. Panel A of Figure 3 illustrates the distribution of the average
annual contribution rate to labour market pension schemes. It shows that most individuals retiring
in 2016 contributed approximately 10 percent of their income annually to labour market pension
schemes. However, a significant fraction of individuals contributed little or nothing to these pensions.
The average annual contribution rate to labour market pension schemes equals 8.28 percent and has
a standard deviation of 4.14 percent.”® Panel B of Figure 3 displays the distribution of the average
annual contribution rate to private pensions. Consistent with Figure 2, the data reveals that a large
proportion of individuals in our sample did not contribute to private pension schemes. The average
contribution rate to private pensions is only 2.26 percent, with a standard deviation of 4.18 percent.

“The development in the average contribution rate from 1995 to 2016 for all individuals above 18 paying into a labour
market pension scheme is displayed in Figure 1.
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Table 3. Socio-economic characteristics of the Danish population and our sample in 2015

Population Retirees
Proportion of men (%) 49 50
Age 49 62
Married (%) 64 75
Annual income (DKK) 229,978 281,890
Total pension wealth (DKK) 772,394 1,870,353
Net wealth (DKK) 386,029 701,846
Net house wealth (DKK) 287,476 474,696
Homeowners (%) 47 67
Immigrants (%) 10 -
Education Level 1 (%) 27 21
Education Level 2 (%) 41 44
Education Level 3 (%) 28 34
Self-Employed (%) 6 -
No. of observations 4,487,987 32,903

Note: The first column presents the socio-economic situation of the entire Danish population above the age of 18 together with the average
annual income, net wealth, and net house wealth. The second column presents the socio-economic characteristics of all individuals retiring in
year 2016.

Table 3 presents the socio-economic characteristics of the entire Danish population aged 18 and
above (column 1) and our retiree sample (column 2) together with the average annual income, net
wealth, and net house wealth. In 2015, one year before our individuals retire in 2016, their average
age is 62 years, with 75 percent of the individuals married and 67 percent owning their own home.
In comparison, the average age of the entire population is 49 years, with 64 percent married and 47
percent owning their own home. Statistics Denmark categorizes individuals’ education levels from
1 to 4. Level 1 represents primary school or less, level 2 secondary school or vocational education,
level 3 short-, medium-, or long-term higher education, and level 4 corresponds to PhD or researcher
education. Due to the relatively small number of individuals with level 4 education, we combine levels
3 and 4 in our analysis. It follows that more than 75 percent of near-retirees have an education level
of 2 or higher, slightly exceeding the average for the entire population.

The annual income for our retiree sample is higher than that of the general population, indicating
rising income levels as people age. On average, individuals have accumulated 772 thousand DKK
($110,000) in pension accounts, while individuals retiring the following year have accumulated 1,870
thousand DKK ($260,000), consistent with Table 2. Net wealth, defined as the value of an individual’s
liquid assets minus liabilities, is highest for near-retirement individuals. Similarly, net house wealth,
calculated as the public valuation of the house minus mortgage debt, is also largest for individuals
nearing retirement.

3. Saving adequacy and pension contributions

We aim to investigate the relationship between individuals’ pension contributions and their ability to
maintain a given consumption profile throughout retirement. To do this, we first calculate the savings
gap for each individual i. The savings gap is defined as the difference between the target wealth (as
described in Section 2.2) and the total wealth, which includes the present value of future income, that
is,

Savings gap; = Target wealth; — Total wealth; (1)

If the savings gap is zero, the individual has saved exactly enough to maintain a consumption-
level during retirement equivalent to 90 percent of their pre-retirement level. A negative savings gap
indicates that the individual could have saved less and still maintained a 90 percent consumption
level throughout retirement. Conversely, a positive savings gap suggests that the individual has not
accumulated enough savings to sustain the target level of consumption.
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Figure 4. Distribution of the savings gap for individuals who retired in 2016.

The figure displays the distribution of the savings gap defined in Eq. (1) for all individuals who retired in 2016. A positive savings gap
implies that the individual has not saved enough to maintain a consumption level throughout retirement of 90% of the pre-retirement
consumption level.

Figure 4 shows the distribution of the saving gap. We find that 15.0 percent of individuals retiring
in 2016 have a positive savings gap. In other words, 15 percent of the individuals retiring in 2016 have
not accumulated enough savings to maintain a consumption level equivalent to 90 percent of their
pre-retirement consumption level. A relatively high proportion of these individuals have a savings
gap just above zero. They are saving adequately if they are satisfied with a slightly lower consumption
level throughout retirement. On the other hand, if individuals want to maintain a consumption level
above 90 percent of their pre-retirement consumption level, a higher proportion of individuals is
not saving enough.' Figure 5 displays the relation between the probability of a positive savings gap
and the assumed threshold for the target wealth. Intuitively, lower thresholds correspond to a lower
probability of a positive savings gap. For example, for a consumption level of 80 percent (100%) of
pre-retirement consumption, we find a positive savings gap for 10.3 percent (21.3%) of those retiring
in 2016.

It is possible that an individual has already reduced their consumption one year prior to retire-
ment. Hence, one could alternatively investigate the average consumption level over a given number
of years prior to retirement. To address this, we consider alternative benchmarks for pre-retirement
consumption by requiring a consumption level in retirement equal to 90 percent of the average con-
sumption level over the 3, 5, and 10 years preceding retirement. Using these benchmarks, we find that
14.2 percent, 14.1 percent, and 14.0 percent, respectively, have not accumulated enough savings. This

“Figure Al in the Appendix illustrates the distribution of the savings gap for consumption levels of 80 and 100 percent of
pre-retirement consumption, respectively.
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Figure 5. Fraction of individuals with a positive savings gap.
The figure illustrates the fraction in percent of individuals retiring in 2016 with a positive savings gap as function of the assumed threshold
for the target wealth.

indicates that our results are robust to variations in the calculation of the pre-retirement consumption
level.

It is important to understand why some individuals do not save enough to maintain a desired
consumption level during retirement, while others do. In Table 4, we split the subsample of individuals
with a positive savings gap by their contribution rate to mandatory pension schemes. It follows that
the fraction of individuals who have not saved enough decreases as the mandatory contribution rate
increases. In other words, it is more likely that an individual falls short of saving enough to maintain
a desired consumption level throughout retirement if their mandatory contribution rate is lower. The
fraction of individuals for whom this applies is reduced by more than half (from 25% to 12%) by
increasing the mandatory contribution rate from below 1.1 percent to between 8.1 and 8.6 percent.
Increasing the contribution rate further appears to have limited additional effect on the fraction of
individuals not saving enough. Furthermore, as shown in the last column of the table, the average
percentage reduction in consumption relative to the target wealth is 37 percent. This is a significant
drop in future consumption level compared to the pre-retirement level of consumption.'®

Our results in Table 4 indicate that the probability of not saving enough to maintain 90 percent of
pre-retirement consumption during retirement is related to the size of the mandatory contribution
rate. To verify this, we conduct several regressions. First, to test whether participation in a mandatory
or private pension scheme reduces the likelihood of having a positive savings gap, we estimate the
following probit regression:

P (D, =1|Dy" DI",C) = @ (B,D"" + B,D" + 6'C; + u;) )

where D; is a dummy equal to 1 if individual i has a positive savings gap, and 0 otherwise. Participation

in pension schemes is captured by two dummy variables, D" and DY ", which equal 1 if individual
i contributes to mandatory or private pension schemes in the year before retirement, respectively,

"*For completeness, Table A1 in the online Appendix presents the corresponding results if we use the average consumption
level in the 3, 5, or 10 years prior to retirement to determine the target wealth.
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Table 4. Proportion of individuals with a positive savings gap given their contribution rate to mandatory pension schemes

Avg. contribution rate to % Reduction in consumption
Contribution rate decile labour market pensions Fraction not saving enough relative to desired consumption
1 0-1.1% 25% 37
2 1.2-5.5% 22% 39
3 5.5-7.3% 17% 41
4 7.3-8.1% 13% 37
5 8.1-8.6% 12% 31
6 8.6-9.3% 14% 35
7 9.3-10.0% 12% 34
8 10.0-11.1% 12% 37
9 11.1-12.8% 12% 38
10 >12.8% 11% 42

Note: The average contribution rate to labour market pensions is based on the yearly contribution rate for the period from 1995 to 2015. The
% percentage reduction in consumption relative to the desired consumption level equals the average per decile for those not saving enough
within that decile. The total number of observations (no. of individuals) across all deciles is 32,903.

and 0 otherwise. C; is a vector of control variables including gender, age, marital status, homeowner,
education level, public employment status, income group (income decile), log gross wealth, and log
pension wealth.

The results from the probit estimation are presented in column (1) of Table 5. It follows that
individuals who contributed to a mandatory pension scheme in the year before retirement are approx-
imately 5 percentage points less likely to end up with a positive savings gap, meaning they are less
likely to end up without enough savings to maintain a consumption level during retirement of 90 per-
cent of their pre-retirement consumption level. On the other hand, participation in a private pension
scheme does not exhibit a statistically significant relationship with the likelihood of having a positive
savings gap. The coefficients of the control variables from the regression are reported in Table A2, col-
umn (1), in the online Appendix. It follows that homeowners, men, wealthier individuals, and those
employed in the public sector have a lower probability of not saving enough. Conversely, married
individuals, those with higher levels of education, and individuals retiring at an older age are slightly
more likely to have a positive savings gap. The finding regarding older retirees aligns with Kolsrud
et al. (2024), who finds that those retiring later enjoy higher consumption compared to early retirees,
which is consistent with the probability of a positive savings gap increasing with age. Lastly, the results
in Table A2 also show that individuals in lower-income deciles have a lower probability of not saving
enough compared to those in the higher-income deciles.

Next, we investigate more directly whether the magnitudes of the contribution rates to mandatory
and private pension schemes relate to the probability of having a positive savings gap. This is done
in two steps. First, we look at the average contribution rate using the yearly contribution rates to
private and mandatory pensions between 1999 and 2015."® We run the same probit regression as
above, but instead of using dummy-variables for participation in a pension scheme (mandatory or
private), we use the average contribution rate of each person. The results are stated in column (2)
in Table 5. Again, we find that the probability of not saving enough to maintain 90 percent of the
pre-retirement consumption level throughout retirement negatively correlates with the contribution
rate to the mandatory pension schemes. Specifically, individuals with an average contribution rate
to mandatory pensions that is 1 percentage point higher are, on average, 0.25 percentage points less
likely to have a positive savings gap. By contrast, no statistically significant relationship is observed
between the private average contribution rates and the likelihood of not saving enough.

'*When calculating the average contribution rates to mandatory and private market pensions, we exclude extreme outliers,
defined as observations for which the annual contribution rate was more than three standard deviations above the mean
(i.e., mandatory contribution rates above 32 percent and private contribution rates above 18 percent of wage income). The
observations above this threshold make up about 2.5 percent of the total year-person observations in the panel used to calculate
the average contribution rates.
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Table 5. Probability of not saving enough

(1) 2 (3)

Mandat. contr. (0/1) -0.0511***
(0.0122)
Private contr. (0/1) -0.0046
(0.0044)
Avg. mandat. rate -0.0025***
(0.0006)
Avg. private rate 0.0001
(0.0051)
1. Mandatory (0-3%) -0.0013
(0.0137)
2. Mandatory (3-6%) -0.0051
(0.0144)
3. Mandatory (6-9%) -0.0320**
(0.0134)
4. Mandatory (>9%) -0.00338**
(0.0139)
1. Private (0-3%) 0.0029
(0.0044)
2. Private (3-6%) 0.0032
(0.0063)
3. Private (6-9%) 0.0025
(0.0089)
4. Private (>9%) 0.0057
(0.0099)
Controls* Yes Yes Yes
Observations 32,903 32,903 32,903
Pseudo R? 0.094 0.094 0.095

Note: This table presents partial effects at the mean and heteroscedasticity robust standard errors (in parentheses) from three probit estima-
tions. In all three regressions the dependent variable is a dummy equal to 1 if an individual has a positive savings gap and 0 otherwise. The
variables ‘mandat. Contr. And ‘private contrib.” are dummy variables indicating whether a person contributed to labour market and private
pensions in the year before retirement. The average contribution rates (‘avg. Mandate. Rate’ and ‘avg. Private rate’) are calculated using the
yearly contribution rates to private and labour market pensions between 1999 and 2015. The variables ‘x.Mandatory’ denote the buckets com-
prising average labour market contribution rates; ‘x.Private’ denotes the buckets comprising average private pension contribution rates. The
reference category for ‘mandatory’/‘private’ is the group that contributed on average 0% of their wage to labour market and private pension
schemes respectively. Significance is reported at the 1%(***), 5%(**), and 10%(*) level. *Coefficients for control variables are shown in the online
appendix; see Table A2.

Lastly, to examine potential non-linearity in how the magnitude of the contribution rates impacts
the probability of having a positive savings gap, we divide the average mandatory and private con-
tribution rates into four buckets. Bucket 1 contains all individuals paying less than 3 percent of their
labour income into a pension scheme, bucket 2 contains all individuals paying between 3 percent and
6 percent, bucket 3 all individuals paying 6-9 percent, and finally bucket 4 contains all individuals
paying more than 9 percent. We then run the same probit regression as stated in Eq. (1), but instead
of having two dummy variables we have two times four, one for each bucket. The reference category
for each dummy is the group that contributed on average 0 percent of their wage to mandatory and
private pension schemes, respectively. The results are in column (3) in Table 5. It follows that the
likelihood of not saving enough is about 3.2 percentage points lower for a person who contributed
on average between 6 and 9 percent of their wage income into mandatory pensions compared to
those who contributed on average zero. For individuals paying more than 9 percent, the effect is 3.4
percentage points, whereas for individuals paying less than 6 percent, there is no significant relation-
ship between the probability of not saving enough and the mandatory contribution rates. The same
holds for contributions to private pension schemes, where we again find no statistically significant
relationship."”

' As robustness checks we run similar logit regressions and OLS regressions. The results are in Tables A3 and A4 in the
online Appendix, and we get similar results.
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Table 6. What determines the size of the savings gap?
(1) () (3) (4) (5) (6)
Ln(Savings Positive Ln(Savings Positive Ln(Savings Positive
gap) savings gap gap) savings gap gap) savings gap
Mandat. contr. (0/1) -1.045*** -0.0230***
(0.318) (0.0471)
Private contr. (0/1) 0.0983 -0.0271
(0.116) (0.0214)
Avg. mandat. rate -0.0507*** =-0.0127***
(0.0216) (0.0029)
Avg. private rate 0.0194 0.0002
(0.0141) (0.0024)
1. Mandatory (0-3%) -0.330 -0.0211
(0.322) (0.0587)
2. Mandatory (3-6%) -0.207 -0.0341
(0.342) (0.0620)
3. Mandatory (6-9%) -0.907** -0.167***
(0.358) (0.0579)
4. Mandatory (>9%) -0.935** -0.181***
(0.377) (0.0598)
1. Private (0-3%) 0.012 0.0162
(0.124) (0.0214)
2. Private (3-6%) 0.113 0.0147
(0.176) (0.0302)
3. Private (6-9%) 0.170 0.0164
(0.246) (0.0423)
4. Private (>9%) 0.368 0.0235
(0.262) (0.0452)
Constant 27.24*** 6.099™* 26.53*** 5.425"** 26.96** 5.494***
(5.084) (0.335) (5.108) (0.351) (5.162) (0.354)
Control Yes Yes Yes Yes Yes Yes
Observations 30,837 30,837 30,837 30,837 30,837 30,837

Note: This table presents the estimated results of a Heckman two-step procedure for different control variables. The dependent variable in
the first-stage regression is a dummy variable taking the value of 1 if an individual has a positive savings gap and 0 otherwise. The dependent
variable in the second stage regression is the log savings gap. Significance is reported at the 1%(***), 5%(**), and 10%(*) level, and standard
errors are stated in parentheses.

We next examine not merely whether mandatory and private pension schemes associate with the
probability of a positive savings gap, but whether these pension schemes relate to the magnitude of
the gap, conditional on the savings gap being positive. To examine this, we run a Heckman two-step
procedure. The dependent variable in the first-stage regression is a dummy variable taking the value
of 1 if an individual has a positive savings gap and 0 otherwise. In the second-state regression, the
dependent variable equals the log savings gap. Again, we look at three different settings. First, we
study how participation in a pension scheme one year before retirement relates to the size of the gap;
second, we look at how the average contribution rate relates to its size; and finally, we look for potential
non-linear effects by separating individuals into four buckets, based on their contribution rates. The
results are stated in Table 6, where columns (1), (3), and (5) are of primary interest (Heckman second
step).

From column (1) in Table 6, it follows that among those who did not save enough, the savings
gap was about 65 percent lower (1-exp(—1.045) = 0.6483) for the individuals who paid into manda-
tory pensions in the year before retirement, compared to those who did not. From column (3), it
follows that among those who did not save enough, a 1 percentage point increase in the average con-
tribution rate to mandatory pensions is associated with a 5 percent (1-exp(—0.0507) = 0.0494) lower
savings gap. Finally, from column (5) it follows that among those who did not save enough, those
who contributed on average between 6 and 9 percent of their wage to mandatory pension savings
have a savings gap that is about 60 percent (1-exp(—0.907) = 0.5963) lower compared to the group
who paid on average zero to mandatory pension schemes. For those who paid more than 9 percent,
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Figure 6. Estimated probability of participating in a private pension scheme as a function of the mandatory contribution
rate.

The figure illustrates the estimated probability of paying into a private pension scheme as a function of the mandatory contribution rate
together with the 95% confidence bands. The estimation is based on the LPM regression stated in column (1) of Table A5 in the online
appendix. The LPM regression is based on 522,868 observations in the years from 1999 to 2015.

the savings gap is 61 percent lower than that of those who contributed on average zero. In short, the
higher the mandatory contribution rate, the lower is the savings gap. For the private pensions, we find
no significant relationship with the size of the savings gap.

It is noteworthy that private pension savings have no significant association with the size of the sav-
ings gap. However, this result may be a consequence of the increasing contribution rate to mandatory
pension schemes as illustrated in Figure 1. Figure 6 displays the estimated relation between contri-
butions to mandatory and private pension schemes. The estimation is based on a linear-probability
model (LPM) regression where the dependent variable is a dummy equal to 1 if an individual con-
tributed to a private pension scheme in a given year and 0 otherwise. The explanatory variables are
the mandatary contribution rates, a squared term thereof, and the usual individual control variables
(income, wealth, gender, age, and marital status). The underlying coefficient estimates of the LPM
regression are stated in Table A5 in the online Appendix.'® From Figure 6 it follows that the manda-
tory contribution rate is negatively correlated with the probability of having a private pension scheme.
In other words, individuals who have higher mandatory pension contribution rates are less likely to
pay into a voluntary pension scheme as well.

The negative relationship between mandatory and private contributions also suggests that indi-
viduals who lack mandatory savings may compensate for those by increasing their private savings.
To investigate this, we consider the subsample of those individuals who contributed on average below
1 percent of their wage income to mandatory pensions between 1999 and 2015. This subsample

'® As a robustness, we also run a probit and a logit regression. The results are in Table A5 in the online Appendix.
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Table 7. Probability of not saving enough for those with low contribution rates to mandatory pensions

1) @) 3)

Private contr. (0/1) -0.0156
(0.0195)
Avg. private rate -0.0029**
(0.0019)
1. Private (0-3%) 0.0317*
(0.0187)
2. Private (3-6%) -0.0027
(0.0240)
3. Private (6-9%) 0.0012
(0.0300)
4, Private (>9%) -0.0252
(0.0293)
Controls Yes Yes Yes
Observations 3,017 3,017 3,017
Pseudo R? 0.106 0.107 0.108

Note: This table presents the partial effects at the mean for the subsample of individuals who contributed on average below 1% of their wage
income to mandatory pensions between 1999 and 2015. The dependent variable is a dummy equal to 1 if individual has a positive savings gap
and 0 otherwise. When calculating the average contribution rates to private pensions for this subsample, we do not take into consideration
year person observations for which the contribution rate to private pensions was more than three standard deviations above the subsample
average (i.e., private pension contribution rates above 26% of wage income). Significance is reported at the 1%(***), 5%(**) and 10%(*) level,
and heteroscedasticity robust standard errors are stated in parentheses.

only involves 3,017 individuals and, we note, is not very representative of the Danish population.
Nevertheless, examining these individuals informs us about the use of private pensions as a substi-
tute for mandatory pensions, for individuals who have only little of the latter. Table 7 shows the results
of the same three regressions as reported in Table 4, but for this subsample of individuals (thereby
also excluding mandatory contributions as an explanatory variable). We only find a significant result
when we run the regression on the average contribution rate to private pensions, cf. column (2), indi-
cating that private contributions do in fact help to close the savings gap. However, the probability of a
positive savings gap only decreases with about 3 percentage points for a 10 percentage point increase
in the average contribution rate to private pensions. We do not see any significant relationship with
the probability of having a positive savings gap, cf. column (1), nor when examining the four con-
tribution buckets in column (3) except for a contribution rate below 3 percent. While the sign in
column (1) points in the direction that private contributions help people close the savings gap, the
results are overall weak, and we are left to conclude that individuals do not compensate sufficiently
for the lack of mandatory savings by increasing their private savings.'® This aligns with Hougaard
Jensen et al. (2022), who find that Icelandic households do not react to changes in mandatory pension
contributions by significantly readjusting their voluntary savings.

In short, even though Figure 6 shows that people pay more into a private pension scheme if their
mandatory contribution rate is low, contributions to private pensions do not compensate fully for
lack of mandatory pension savings, as demonstrated in Tables 5 and 7. Our results thereby indicate
that an effective tool to ensure that individuals can maintain a high consumption level throughout
retirement is to implement mandatory pension contributions. But forcing individuals to save more
may come at a cost, which is what we investigate next.

4. The cost of mandatory pension contributions

We have established that mandatory pension savings play an important role in securing that people
can maintain an adequate level of consumption after retirement. However, there may be a price to
pay when forcing people to save for retirement. To examine this, we compare savings and invest-
ment decisions of two groups of individuals who differ because of very different developments in

" As a robustness check, we also run a logit and OLS regression. Results are in Tables A6 and A7. We get similar results.
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their mandatory contribution rates from 1996 to 2010. One group paid a relatively high and stable
contribution rate during the given period (control group), whereas the other group (treatment) saw
its contribution to mandatory pension increase by almost 10 percentage points of income, that is,
a substantial reduction in disposable income during working-age. The question is whether people
being forced to pay more into mandatory pension adjust consumption and savings outside pension
accounts.

4.1. Data sample and summary statistics

For each individual aged between 25 and 40 in 1996, we calculate the average annual increase in
contribution rates over the 1996-2013 period.?* Figure 7 presents the development in the median
mandatory contribution rates across individuals for our treatment and control groups.” The treat-
ment group consists of individuals whose average annual increase in their contribution rate is
in the top 30 percent of the distribution of contribution growth rates in the period from 1996
to 2010. Individuals in this group on average saw their contribution rates increase by more than
0.51 percentage points per year. The control group consists of individuals in the bottom 30 per-
cent of the distribution of contribution growth rates. These individuals saw their contribution rates
increase by less than 0.14 percentage points per year in the period from 1996 to 2010. For both
groups, the mandatory contribution is close to unchanged in the period from 2010-13 as illustrated
in Figure 7.

Figure 7 shows that in 1996 individuals in the treatment group on average paid approximately
3 percent of their income in mandatory pension contributions. This increases to approximately 12
percent in 2010, that is, an almost 10 percentage point increase in contribution rates. The contribution
rates of individuals in the control increase only a little, from app. 9 to app. 11 percent, during the
same period. The objective now is to analyse whether the early treatment period from 1996 to 1998
associates with different outcomes in the subsequent post-treatment period from 2011 to 2013.

To compare the outcomes of the two groups, it is important to account and control for any poten-
tial differences between them. Table 8 provides an overview of the key socioeconomic characteristics
of the individuals in both groups in 1996 and 2010. The treatment (control) group consists of 197,367
(197,550) individuals in 1996 and 190,867 (190,429) in 2010. In 1996, the average age of the treat-
ment group is 32 — one year younger than the control group. This small age difference may explain the
slightly higher number of children and the slightly higher proportion of individuals living as a couple
in the control group. There is a higher proportion of men in the treatment group compared to the
control group. The control group has on average a higher education level compared to the treatment
group, and a higher fraction in the control group works in the public sector. The latter is as expected
as the occupational pensions were until 1991 mainly available to public employees as discussed in
Section 2.1. By definition, annual occupational pension contributions are significantly lower for the
treatment group in 1996 compared to the control group. The treatment group only slightly compen-
sates for the lack of occupational pension savings by contributing marginally more, on average, to
private pension savings. Finally, the two groups are very similar in terms of home ownership rates,
wage income, unemployment rates, consumption levels, bank deposits, gross wealth, debt, house val-
ues, and stock market participation rates in 1996. Since it is the same sample of individuals in 2010, the
two groups are in 1996 fourteen years older, have close to the same number of kids, same education
level, and they have still the same home ownership rate. The differences in wage income, consump-
tion level, bank deposits, gross wealth, debt, and house value have increased. Notice that the reported

*Individuals who did not pay anything to labour market pension schemes for five years or more are excluded. We do not
include people below 25 years, as we want to exclude students who graduate and get their first real job, leading to a discrete
large jump in contribution rates. We do not include people above 40 years in 1996, as elder people would start retiring at the
end of the sample period in 2016, leading to a large discrete fall in contributions.

*! As illustrated in Figure A3 in the online Appendix, we see the same overall development for the mean as for the median.
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Figure 7. Development in the mandatory contribution rates for our control and treatment groups, respectively.

The figure presents the year-by-year median mandatory contribution rates across individuals who either had an average yearly increase in
mandatory contribution rates in the top (treatment) or bottom (control) 30% of the distribution between 1996 and 2010. The two groups
are constructed from a sample of all individuals living in Denmark who were above 25-40 years old in 1996. The high (low) translates into
those with an average yearly increase in contribution rates above 0.51 (below 0.14) percentage points.

wage income is after deducting contributions to the mandatory pension scheme. Consistently, the
treatment group, who faced an increase in their contribution rate of approximately 10 percentage
points from 1996 to 2010 compared to the control group, got on average DKK 40,000 less per year in
2010 compared to our control group, which is not far from 10 percent of income.

Figure 8 shows the development in the average consumption level and the average amount of
bank deposits over time from 1996 to 2010 for the treatment and control groups. In line with Table
7, the average level of consumption in 1996 equals approximately DKK 192,000 for both groups, but
after 14 years the average level of consumption is approximately DKK 22,000 lower for the treatment
group compared to the control group; that is, we see a lower increase in consumption for individuals
paying more into their pension scheme. The same holds for their savings in the bank account; that
is, individuals paying more into their pension scheme end up with approximately DKK 16,000 less in
their bank account compared to the control group.

4.2. Marginal effects

We want to investigate how individuals subsequently adjust their consumption and savings depend-
ing on whether they have experienced a large increase in pension contribution rates (treatment) or
have had a more stable contribution rate (control) over the treatment period from 1996 to 2010. To
estimate the marginal effect of an increase in the contribution rate, we run the following regression

ll’l (y) — BO + 61Dtreat + Bszost + /83Dtreut * Dpost + ﬂX + u; (3)
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Table 8. Summary statistics

1996 2010

Treatment Control Treatment Control
Age 32 33 46 47
Proportion of men 0.60 0.37 0.59 0.37
Number of children 1.02 1.21 1.21 1.24
Proportion couple 0.73 0.77 0.79 0.79
Home ownership rate 0.54 0.54 0.73 0.72
Wage income 295,819 301,285 424,158 464,741
Occupational pension cont. 8,635 22,441 58,292 43,390
Private pension cont* 3,217 1,904 4,619 5,052
Consumption 191,671 192,870 265,986 288,167
Bank deposits 41,271 43,280 115,170 131,466
Gross wealth 391,629 405,349 1,081,304 1,161,363
Gross debt 381,538 387,787 796,945 826,047
Gross house value*™ 634,376 646,762 1,247,381 1,326,314
Net house value** 297,791 303,304 487,453 523,010
Stock mkt. participation 0.05 0.06 0.30 0.30
Education Level 1 0.18 0.10 0.18 0.10
Education Level 2 0.53 0.38 0.53 0.38
Education Level 3 0.28 0.52 0.27 0.52
Public employment 0.25 0.63 0.25 0.63
Unemployment rate 0.03 0.02 0.01 0.01
Copenhagen 0.29 0.33 0.27 0.30
Central Jutland 0.24 0.22 0.24 0.22
Zealand 0.11 0.10 0.11 0.10
North Jutland 0.14 0.14 0.16 0.16
South Jutland 0.23 0.21 0.23 0.22
No. of individuals 197,367 197,550 190,867 190,429

Note: This table presents the means of some key socio-economic characteristics for individuals, who had either high (treatment) or low (control)
average yearly increase in mandatory contributions rates between 1996 and 2010. The two groups are constructed from a sample of all indi-
viduals living in Denmark who were between 25 and 40 years old in 1996. Among those, the high (low) increase group is those with an average
yearly increase in mandatory contribution rates in the top (bottom) 30% of the distribution.

*Due to data limitations, 1996 values reflect data from 1999.

**Conditional on owning a house.

Panel A: Consumption Panel B: Bank deposits

Bank deposits
40,000 60,000 80,000 100,000 120,000 140,000

Consumption
200,000 220,000 240,000 260,000 280,000
1

T T T T T T T T
1995 2000 2005 2010 1995 2000 2005 2010
Year Year

Treatment ————- Control Treatment ————- Control

Figure 8. Development in consumption and bank deposits, respectively.

The figure presents the development in the average consumption level and the average amount of bank deposits across individuals who
either had an average yearly increase in mandatory contribution rates in the top (treatment) or bottom (control) 30% of the distribution
between 1996 and 2010. The two groups are constructed from a sample of all individuals living in Denmark who were above 25-40 years
old in 1996. The high (low) translates into those with an average yearly increase in contribution rates above 0.51 (below 0.14) percentage
points.
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where y is one of the outcome variables we study (see below), the dummy D** is an indicator for the
treatment group (high increase in contribution rate), and the time dummy D is a dummy taking
the value of 1 for observations belonging to the post-treatment period and 0 otherwise. The starting
observations for both groups are the 1996-98 averages (per individual) of the different variables, and
the post-treatment observations are 2011-13 averages. Effectively, thus, we compare the differences
between the two groups for the early period (1996-98) vs. the late period (2011-13) for different
outcome variables, controlling for standard control variables (income, wealth, gender, age, marital
status, and region), which are included in X.

The primary outcome variables of interest are consumption and voluntary savings. Table 8 shows
that in the beginning of the sample period the consumption levels are very comparable across the
two groups, as are the measures for private savings (e.g., wealth, debt, and deposits). To minimize
the impact of any confounding effects, we take care to control for any differences in observables
characteristics (age, gender, etc.) in our regression analysis. These control variables are important
to capture any potential differentials in the two groups. As the groups are defined based on differ-
ent mandatory contributions, which by definition cannot be affected by personal saving preferences,
such unobserved differences should not confound our estimated impact of mandatory savings.

Table 9 shows the results. In column (1), we first study how consumption of treated individuals
associates with an increase in their mandatory contribution rate. The increase in the contribution
rate has a significant negative relation with consumption. We find that the level of consumption of
the treatment group has increased by 3.8 percentage points less than the control group’s level of con-
sumption over the period 1996-98 to 2011-13. That is, individuals forced to save more for retirement
through higher mandatory contribution rates have experienced a lower increase in consumption over
time, relative to the change in consumption for the control group.

Table 8 shows that consumption has increased by appr. DKK 74,000 for the treatment group and
DKK 95,000 for the control group between 1996 and 2010. The back-of-the-envelope calculation
thus is that consumption is appr. DKK 3,000 lower than it would have been had treated individuals
not been forced to increase pension contributions. Given that (unconditional) total consumption
amounts to DKK 270,000 in 2010 for individuals in the treatment group on average, this amounts to
a little more than a 1 percent reduction in consumption. While we have no welfare criteria according
to which we can evaluate this consumption reduction, it appears to be a relatively low cost.

Increasing mandatory pension savings might also affect people’s voluntary savings. This we explore
in columns (2)-(4) of Table 9. We explore three different measures of individuals’ savings. We first
look at the average annual change in gross wealth, then we take debt into account by examining net
wealth, and finally, as the most typical savings vehicle for households, we look at deposits. Column
(2) of Table 9 shows that the average annual change in gross wealth of the treated individuals is 5.2
percentage points lower than the average annual change in gross wealth of individuals in the control
group over the period 1996-98 to 2011-13. However, if we take debt into account by studying net
wealth, the effect is much smaller. It follows from column (3) that the annual percentage change in net
wealth is about 0.9 percentage points lower for the treatment group compared to the control group,
over the 1996-98 to 2011-13 period. Finally, from column (4), it follows that the average annual
percentage change in the value of bank deposits is 8.3 percentage points lower for the treatment group
compared to the control group, over the 1996-98 to 2011-13 period.*

Opverall, we find that people who have been forced to increase their pension savings have lower con-
sumption relative to the control group who have not faced the same increases in mandatory savings.

*Robustness checks using alternative group definitions based on education, sector, and skill level confirm that our main
results are not driven by these underlying characteristics.
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Table 9. The cost of mandatory contributions

(1) () (3) 4)

In(avg. cons.) % Change gross wealth % Change net wealth % Change deposits
Treatment x After -0.0384*** —5.229*** -0.902** -8.280***

(0.002) (0.482) (0.354) (0.609)
Treatment -0.00667*** 2.586*** 0.664* 8.296™**

(0.002) (0.484) (0.338) (0.578)
After 0.0942*** -23.89*** -5.563*** -36.38***

(0.002) (0.477) (0.378) (0.659)
Constant 8.792*** 267.8** -7.817 127.7**

(0.043) (11.38) (6.038) (12.04)
Controls Yes Yes Yes Yes
Regional fixed effects  Yes Yes Yes Yes
Observations 749,722 749,228 755,070 736,053
R? 0.182 0.087 0.001 0.031

Note: This table presents the coefficients of interest from four estimations stated in Eq. (3). Column (1) examines how consumption of individuals
with a high increase in their mandatory contribution rate (our treatment group) is affected relative to consumption of individuals with a stable
contribution rate (control group). Columns (2)-(4) examine how the individuals’ saving rates (measured by change in gross wealth, change in
net wealth, and change in deposits, respectively) of our treatment group is affected relative to the saving rates of our control group. Significance
is reported at the 1%(***), 5%(**), and 10%(*) levels, and heteroscedasticity robust standard errors are stated in parentheses.

The treatment group also accumulates less wealth, both net and gross wealth, and saves less into their
bank account.

These results must be interpreted in relation to the strong evidence found in Section 3 that manda-
tory savings are associated with an increase in the fraction of people who are able to maintain their
pre-retirement consumption profile. Therefore, our results suggest that people forced to save for
retirement do not take action to fully remediate this by increasing borrowing or lowering other types
of savings in proportion to the increase in mandatory savings. If that was the case, the savings gap
would not have been affected, in contrast to what we showed in Section 3.

5. Conclusion

We analyse the relationship between participation in mandatory pension savings schemes and indi-
viduals’ savings for retirement and provide an analysis of the costs associated with these forced
savings. We find that 85 percent of retiring individuals have saved enough to maintain almost all
(90%) of their pre-retirement level of consumption during retirement. The variable that strongly asso-
ciates with this high fraction is mandatory pension contributions. An individual who has contributed
to a mandatory pension scheme is about 5 percentage point less likely to end up having too little
savings to maintain his/her pre-retirement consumption profile. In contrast, private pension contri-
butions have no statistical association in our regressions. The 15 percent of the individuals who have
not saved enough to maintain pre-retirement consumption levels are less likely to have mandatory
pension savings and have not compensated for a lack thereof by sufficiently increasing voluntary pri-
vate savings. Furthermore, we find that the savings gap is 60 percent lower for the individuals who
paid into mandatory pensions in the year before retirement than for those who did not. While we
find that people pay more into a private pension scheme if their mandatory contribution rate is low,
these private contributions do not fully compensate for the lack of mandatory pension savings. The
results support improved retirement readiness for those enrolled in mandatory pension plans.

Our study provides evidence of the impact of having high mandatory pension contribution rates,
for which the Danish setting is ideal. As such our results are likely to be representative of other simi-
lar settings, whereas for future research it would be interesting to study these questions in countries

* As a robustness check, we rerun all the regressions, but in relative terms to disposable income. The results are given in Table
A10 in the online Appendix. They confirm that individuals facing increasing mandatory contribution rates cut consumption
and accumulate less wealth.
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where other pension systems dominate. Indeed, it can be argued that saving too much may be dam-
aging as well. Forcing people to save too much may ultimately reduce consumption and thereby
negatively impact the individual. Such comparisons would be an interesting avenue to study for fur-
ther research. In our setting, we find that individuals who have been forced to increase pension savings
the most have responded by reducing consumption compared to a control group with stable pension
savings. On top of that they accumulate less wealth and save less into their bank account.

It would also be interesting to compare the differences in outcomes across pension systems that
force people to save for retirement and systems where people are automatically enrolled but can opt
out later. This is something our data do not allow us to do, and we thus leave this for future research.
Our results, however, show that people forced to save for retirement do not take action to remediate
this by increasing borrowing or lowering other types of savings in full proportion to the increase in
mandatory savings. If that was the case, mandatory savings would not associate negatively with the
savings gap, opposite to what we find in the first part of our analysis. Finally, even when our paper
cannot directly compare the costs and benefits of forcing people to save for retirement, as we do not
have a welfare criteria, we conclude that the costs in terms of lower consumption and net wealth for
people forced to save for retirement seem relatively small in comparison with the benefit of not having
to significantly reduce consumption during retirement.

Supplementary material. The supplementary material for this article can be found at https://doi.org/10.1017/
$147474722510005X
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