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Summary

This paper provides an accurate empirical measure of risk capacity, an individual’s ability
to bear investment risk in their pension, based on their full financial situation. Risk capacity
is defined as the ratio of risky to risk-free assets within an individual’s total wealth portfolio,
which includes financial wealth, pension entitlements, the state pension, and human wealth
(the present value of future labor income), among others. While human wealth is often
considered relatively stable and thus risk-free, this assumption neglects the substantial
uncertainty in labor income over the life course.

Using high-quality Dutch administrative data covering four decades of income and house-
hold asset records, we construct non-parametric estimates of total wealth portfolios for
a recently retired cohort over their working life. We show that human wealth is the largest
component of total wealth at younger ages, accounting for approximately 67% at age 40
and around 48% at age 50. By age 60, human wealth still accounts for 21% of total wealth,
while pension entitlements and the Dutch state pension (AOW) together comprise approx-
imately 52%. The remaining share consists of financial assets (22%), including housing,
stocks, bonds, and savings, and social insurance (6.1%).

A key finding is the large heterogeneity in human wealth, even among individuals with
similar starting incomes. Lifetime earnings for those in the top decile can be three to eight
times higher than for those in the bottom decile, depending on their initial income position.
This highlights substantial income risk across the life course, even for individuals with seem-
ingly favorable labor market prospects.

Our findings underscore the importance of incorporating human wealth and its associ-
ated risks for measuring risk capacity. For women and individuals with less stable earnings,
the AOW represents a relatively larger share of total risk capacity. We recommend using
administrative data, rather than self-reported surveys, to assess risk capacity by age,

gender, income, and sector, thereby providing an objective measure of risk capacity.
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Dutch summary and implications

De pensioensector bereidt zich voor op de herziening van de tweede pijler van het
pensioenstelsel (Ministerie van Sociale Zaken en Werkgelegenheid, 2020). Pensioenuitvo-
erders moeten straks een leeftijdsafhankelijk beleggingsbeleid (c.q. toedeling van overren-
dementen) vaststellen en onderbouwen. Om het beleggingsbeleid per leeftijdsgroep vast
te kunnen stellen dienen zij te bepalen in welke mate deelnemers beleggingsrisico’s willen
dragen om de pensioendoelstelling te realiseren (de risicotolerantie) en in welke mate zij
deze risico’s ook kunnen dragen (het risicodraagvlak).

De sector is zoekende naar de wijze waarop risicodraagvlak kan worden meegewogen
in de wettelijke maatstaven voor de risicohouding. Verschillende Netspar projecten zijn
gericht op het meten van risicotolerantie. Het ontbreekt echter aan een gedegen maatstaf
voor risicodraagvlak. Dit Netspar topicality paper heeft daarom als doel om tot een maat-
staf voor risicodraagvlak te komen voor verschillende groepen in de samenleving en geeft
concrete aanbevelingen hoe dit kan worden meegenomen in de wettelijke maatstaven. Een
gedegen maatstaf is essentieel om een leeftijdsafhankelijk beleggingsbeleid te implemen-
teren en inzicht te krijgen in de verwachte pensioenopbouw van verschillende groepen
deelnemers. Op basis van economische literatuur kan risicodraagvlak worden gedefinieerd
als de ratio tussen risicodragend en risicovrij vermogen in de totale vermogensopbouw van
huishoudens, waarbij het totale vermogen bestaat uit financieel vermogen (o.a. financieel,
huizen- en pensioenvermogen en AOW) en menselijk kapitaal/vermogen. Dit sluit aan bij de
minimale te meten componenten voor het risicodraagvlak in de leidraad voor het onderzoek
naar risicopreferentie van AFM. Menselijk kapitaal/vermogen wordt echter als risicovrij
aangeduid.

Bij het bepalen van risicodraagvlak conform deze definitie wordt in dit topicality paper
daarom naast de gebruikelijke loonprofielen expliciet gekeken naar verschillen in arbeids-
marktonzekerheid vanwege risico’s in menselijk kapitaal/vermogen over het werkzame
leven. Daarnaast wordt gekeken naar financieel vermogen. Dit alles is mogelijk omdat
gebruik wordt gemaakt van unieke koppelbare administratieve gegevens op persoonsniveau
voor de volledige Nederlandse bevolking, van het Centraal Bureau voor de Statistiek.
Vanwege de vertrouwelijkheid zijn deze data enkel onder voorwaarden beschikbaar. De
administratieve data bevatten onder meer gedetailleerde gegevens over inkomen, vermo-
gensopbouw, pensioenaanspraken en gezondheid (0.a. van de Belastingdienst, financiéle
instellingen en de polisadministratie). De omvang en gedetailleerdheid van de data maakt
het mogelijk om risicodraagvlak precies vast te stellen voor verschillende groepen, gediffer-
entieerd naar leeftijd, geslacht, inkomenspositie en sector.

Naast het precies meten van componenten van risicodraagvlak laat het paper zien dat



&etspar

1) er een hoge mate van heterogeniteit is in menselijk kapitaal over het werkzame leven
naar initieel inkomen op leeftijd 30;

2) vrouwen relatief vaak een lager menselijk kapitaal hebben over het werkzame leven;

3) verschillen in menselijk kapitaal binnen en tussen groepen groot zijn (geslacht, inkomen,
sector); en

4) AOW een belangrijk vangnet is voor initieel lage inkomens en voor vrouwen.

Deze resultaten zijn relevant voor de pensioenpraktijk omdat het een wetenschappelijk
onderbouwde maatstaf voor risicodraagvlak geeft voor verschillende groepen in de
samenleving. Deze resultaten kunnen daarmee als input dienen voor de vraag hoe het
beleggingsbeleid (flexibele premieregeling) en de toedeling van overrendementen (solidaire
premieregeling) voor verschillende leeftijds- en deelnemersgroepen (deelnemers, slapers en
gepensioneerden) kan worden ingericht, en de vraag in hoeverre naast de gebruikelijke loon-
profielen het meenemen van arbeidsmarktonzekerheid het optimale beleggingsrisico voor
verschillende groepen beinvloedt.

Op basis van de resultaten hebben we twee aanbevelingen voor de huidige leidraad voor
risicopreferentieonderzoek van AFM:

1) meer aandacht voor een precieze meting van het menselijk kapitaal van deelnemers-
groepen en het onderliggend risico;

2) het onderzoeken van de mogelijkheid tot het gebruik van administratieve gegevens over
vermogens en inkomens van huishoudens voor een complete en objectieve meting van
risicodraagvlak voor groepen deelnemers in lijn met de FRAME-criteria. De ontwikkelde
pensioenvergelijkingstool (Groneck en van Ooijen, 2023) biedt mogelijkheden voor het

beschikbaar stellen van relevante geaggregeerde gegevens.
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1. Introduction

Recent pension reforms have increasingly shifted the responsibility for retirement planning
to the individual pension plan participant. Transitions from defined benefit to defined contri-
bution systems confront individuals with uncertainty regarding the return on their pension
investments. Moreover, the rise in the statutory retirement age increases the risk of invol-
untary exit from the labor market, which may also affect pension income (e.g., Brouwer and
Van Ooijen, 2025). Given the increased exposure to pension risk, it is essential to determine
the risk-return preferences of individuals in their pension arrangements. Consequently,

in the Netherlands the new Pensions Act requires pension funds to conduct periodic risk
preference assessments among their participants, to provide insight into their risk-return
preferences (risk tolerance) and their ability to bear investment risk (risk capacity). Pension
funds then use these insights to determine investment risk profiles for different groups of
participants. While the way to measure risk tolerance is well established, there is a need for
a measure of risk capacity that pension funds can apply.!

This paper aims to accurately measure risk capacity over the work life cycle for different
groups of participants. We begin by discussing the concept of risk capacity and describing
the ways to measure it according to the relevant literature and recent guidelines and prac-
tices of pension funds. Our insights indicate that, to determine a participant’s risk capacity,
it is key to measure the person’s total wealth, as well as its composition and level of risk.
Next, based on rich data from Statistics Netherlands, we show that strictly measuring
financial wealth and its risk level, as most previous work has done, yields a limited view of
the actual risk that individuals face in their pension income. For most individuals, future
labor earnings, i.e., their human wealth, or human capital, is the most important source of
revenue. Human wealth is defined as the present discounted value of an individual’s future
earnings, including earnings from self-employment (see Abraham and Mallatt, (2022) on
measuring human wealth). Human wealth does not include social insurance benefits such
as disability insurance benefits, unemployment insurance benefits, and social assistance. It
therefore captures uncertainties arising from future unemployment or inability to work due
to health problems or disability. Because young workers still have long careers ahead of
them, the specific features and variability of their human wealth are key to understanding
the ability of households to bear investment risk regarding their pension wealth, in other

words, their risk capacity.

1 The Netspar Board Brief on risk preferences discusses how risk tolerance and risk capacity can be measured to
fulfill the requirements of the Pension Act (Goossens et al., 2023). The Dutch Authority for the Financial Markets
has developed practical guidelines for risk preference assessment (Authority for the Financial Markets, 2023),
while the Dutch Central Bank has developed a factsheet on risk assessment with specifics on the inclusion of risk
preference assessment in asset-liability management studies by pension funds (Dutch Central Bank, 2023).
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The key contributions of this paper are 1) to provide a comprehensive and high-quality
measurement of risk capacity based on the total wealth portfolios of individuals over their
work life cycle; 2) to provide an accurate measurement of human wealth and its risk level;
and 3) to provide measurements for different groups of participants based on characteris-
tics observable by pension funds, namely gender, position in the income distribution, and
employment sector.?2 To achieve this, we use unique individual-level income and household
asset data from Statistics Netherlands that are available for scientific research, based on
tax records covering four decades. These data allow us to look at individual labor market
income histories for a full work life cycle (ages 25 to 65) and financial portfolios from midlife
(ages 40 to 65) for a representative 1% subset of the population.

Measuring human wealth and its risk level without potentially restrictive assumptions
requires complete information on an individual’s work life cycle. Most available data sets
only observe individuals for part of their working life, due to lack of follow-up or short
panel length. As such, to measure human wealth, labor income processes are simulated
using stochastic models, e.g., Guiso and Sodini (2013). These simulated stochastic models
have caveats as they assume log-normal distributed earnings shocks that are constant
across age groups. Earlier work for the Netherlands indicates that earnings dynamics in
the data are inconsistent with these standard models (De Nardi et al., 2021). Also, these
models usually do not account for periods of non-participation, e.g., due to unemployment,
disability, or when raising children (an exception is Altoniji et al., 2021).

Related to our paper, Guvenen et al. (2022) and Bick et. al. (2025) measure work-life
income using individual earnings histories from US Social Security Administration records
and NLSY79 survey. Our key contribution is that aside from individual-level earnings, we
also consider household income. That is important because labor supply, consumption, and
retirement saving decisions are made at the family level. Additionally, the rich asset data
allow us to examine a household’s total wealth portfolio and the ratio of human wealth to
total wealth of a single cohort over the full work life cycle, which is key for understanding
household financial risk-taking (e.g. Calvet and Sodini, 2014; Haliassos and Michaelides,
2003; Guiso and Sodini, 2013).

Our paper extends insights from Alessie et al. (2023), who developed and documented a
measure of risk capacity based on data from the DNB Household Survey (DHS). However, we
use administrative data that cover a full working life. This has three key advantages. First,
the administrative data have no loss to follow up, which is relevant as, on average, people
participate for three years in the DHS only. Second, as our data cover the full working life of

a given cohort, we observe all actual realizations and do not need to make any parametric

2 Instead of position in income distribution, also educational attainment could be used as a risk characteristic
related to socioeconomic status. However, educational attainment is often not observed and only available for a
subset of the population in the administrative data of Statistics Netherlands.
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decomposition of age, year, and cohort effects. Third, the data contain complete and accu-
rate measures of income and assets from administrative sources instead of self-reported
measures that could contain biases and non-response. As a result, our paper provides a
precise measure of risk capacity over the life cycle and human wealth and of its risk level
for specific groups defined by age, gender, income position, and sector, without making
parametric assumptions.

In the remainder of this paper, we first describe the current state of the literature and
practice on measuring risk capacity. Next, we document risk capacity over the life cycle and
human wealth and its risk level for different population groups. Finally, we conclude how
pension practice can use these insights to determine an appropriate investment policy for

occupational pensions and policymakers in establishing adequate social security.
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2. Measuring risk capacity

In this section, we describe the current state of the literature and practice on measuring
risk capacity to derive a definition for our empirical analysis and motivation for measuring
human wealth risk and its heterogeneity for different groups (age, gender, income position,
and sector). The Authority of Financial Markets developed a guideline for risk preference
assessment based on information on current practices provided by pension funds (Authority
for the Financial Markets, 2023). According to this guideline, pension funds should assess
the main components of wealth and associated risks by analyzing a representative sample
of their participants. This assessment should include not only accumulated pension wealth
but also future labor earnings (human wealth) and social security income (AOW). Addition-
ally, it is important to consider other assets such as pension wealth accumulated in other
pension funds, financial wealth, and housing wealth.

This aligns with Alessie et al. (2023), who assume that pension funds base their invest-
ment decisions on the standard life cycle portfolio choice model. In their framework, the
total wealth of a pension fund participant consists of the sum of financial and pension
wealth S and human wealth HC. HC includes the expected present value of future income
flows. These income flows consist of earnings (human wealth) and government transfers,
e.g., disability insurance, unemployment insurance, and social security income (AOW). For
different age groups, denoted by t, pension funds decide the fraction a; of financial and
pension wealth to invest in risky assets. Accordingly, in their investment decisions, pension
funds must consider the amount of financial wealth that is invested in risky assets by the
participants themselves.

Assuming human wealth to be risk-free, which we will later relax, and constant relative
risk aversion, the model predicts that the share invested in risky assets for each age group
declines with age as the ratio of human wealth to financial and pension wealth declines up
HC;

u

]/O'# S t

Aside from the composition of the total wealth portfolio of each age group, the share

to the statutory retirement age:

invested in risky assets depends on the risk-return relation on risky assets, determined by
the average real excess return on risky assets y and its variance g3, and risk preferences,
determined by the coefficient of relative risk aversion y. Based on this model, risk capacity
can be defined as the ratio between risk-free and risk-bearing components of the total
wealth portfolio; similar results have been derived by Ameriks and Zeldes (2004) and Guiso
and Sodini (2013). Although the analytical characterization depends on the CRRA frame-
work, the fact that both financial and human wealth matters is more general and extends to
many other preference specifications.

This simple model provides a very intuitive measure of risk capacity and can be

10
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extended in several dimensions to incorporate additional realistic features. First, while in
principle it only includes the financial wealth (checking and saving accounts, stocks, bonds,
and mutual funds) of the household, housing wealth should also be considered, as that
constitutes a large component of the total wealth of the elderly; see Van Ooijen et al. (2015)
for the Netherlands and Poterba et al. (2011) for the United States. Second, although it is
assumed that risk aversion is constant and the same for everyone (which could be thought
of as fixed by the pension fund), it could be generalized to a case in which the coefficient

of relative risk aversion y is potentially heterogeneous, making the share for investment in
risky assets at potentially dependent on each household’s preferences.

Third, and important for our study, the predicted declining age profiles invested in risky
assets by the model of Alessie et al. (2023) do not consider the riskiness of human wealth,
determined by the variance in underlying earnings. However, the literature shows substan-
tial riskiness in human wealth, and that it is potentially very heterogeneous for different
age groups and across the income distribution, such as documented for the Netherlands
for year-to-year earnings changes of men (De Nardi et al., 2021). Their results indicate that
earnings risk is largely determined by a reduction in average yearly hours worked and less
by a reduction in wages, i.e., due to periods without paid employment. Periods without paid
employment are not evenly distributed across individuals. Individuals with lower wages,
working in more demanding sectors of employment, are much more exposed to extended
periods without paid employment, often reflecting their health status. A growing share of
low-wage workers face insecurity because of more flexible arrangements, such as part-
time work, fixed-term contracts, and self-employment. Also, not all households can prolong
their working life. For many workers who involuntarily exit work near the statutory retire-
ment age, poor health plays an important role. This mainly involves workers who exit paid
employment via work disability, unemployment, or early retirement. Those who apply for
disability benefits face drops of as much as 10% in their income before and after retirement
(Brouwer and Van Ooijen, 2025).

As such, when it comes to choosing investment profiles, the risk level of human wealth is
an essential factor for pension funds to consider, as incorporated and shown by life cycle
portfolio choice models with earnings risk3.

Summarizing, for pension funds, measuring risk capacity calls for adequate measure-
ment of the total wealth portfolios of their participants, including financial wealth, housing
wealth, pension wealth, human wealth, and the asset value of social security income (AOW).
Also, it is important to consider heterogeneity by age, gender, and position in the income

distribution and sector.

3 Relevant examples include Cocco et al., Minderhoud et al., Benzoni and Chyruk (2015), Chang et al. (2018), Bagli-
ano et al. (2021), Ameriks and Zeldes (2004), Chai et al. (2009), Mitchell and Turner (2009), and Maurer et al. (2010).

11
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3. Methods

In this section, we describe the approach and data for the measurement of total wealth
portfolios over the work life cycle, with particular focus on the measurement of human
wealth and its uncertainty.

For a specific cohort born in 1956, we can precisely compute human wealth at each
given age because we observe the earnings of individuals throughout their working life, from
age 25 to 65. At any given age, an individual's human wealth can be identified and measured
as the sum of future labor market income received. The variability of this human wealth
provides a comprehensive and simple measure of how much risk households of different
ages will face in the labor market throughout their lives. Because we observe realized
rather than expected or simulated paths of income for an individual, we measure the labor
earnings received rather than the many potentially paths that could have been followed.
Following customary practice in the earnings dynamics literature, we use variation in income
paths across individuals that were ex-ante identical in observables to determine the risk
faced by that group. Naturally, as individuals age, the relative importance of human wealth
decreases, as they have already received a larger share of their labor market income and
have saved part of it in the form of financial wealth or future pension entitlements.

While the data available only enable us to look at a specific cohort that went through
a specific sequence of aggregate shocks and technological developments, many features
of the riskiness of income are likely to be stable across cohorts. Still, there are long-term
developments in both the inequality and the riskiness of labor market income (see e.g.

Guvenen et al., 2022, for the United States) that we cannot capture with our approach.

3.1 Data
We use administrative data mainly from the Dutch Income Panel Study (IPO), which provides
longitudinal income data covering more than four decades (Caminada et al., 2021). The IPO
data set contains detailed information on personal income, household income, taxes and
benefits, demographics, and labor market status for a representative sample of one percent
of the population (about 95,000 individuals) and their household members. As from 1997,
detailed data on household wealth and portfolios were added. The IPO data set started in
1989 and ended in 2014, when full population data became available. It was sampled based
on the 1985 National Extensive Income Survey (LUI), containing the same variables as IPO.
A representative part of our sample also includes measurements from 1981, allowing us to
follow the sample throughout entire working lives from age 25. In our paper, we thus use
data from LUI, IPO, and full population data covering the periods 1981, 1985, 1989 to 2022.
The LUI/IPO data set has several advantages over survey data on income and wealth,

such as the DNB Household Survey. First, the data are collected and verified by a third

12
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party. For instance, income measures are derived from tax records, complemented with
information provided by banks and other financial institutions. In addition, Statistics Neth-
erlands performs several checks on the data to guarantee their quality. This substantially
reduces or even eliminates measurement errors and errors due to non-reporting. Second,
individuals are included in the panel from year of birth (for immigrants, year of arrival) and
are followed for as long as they reside in the Netherlands (as of December 31 of the sample
year). Thus, attrition only occurs because of migration or death.

Similar to the DNB Household Survey, the IPO data set tracks households rather than
individuals only and contains a detailed breakdown of labor and asset income, taxes, and
social insurance premiums paid, as well as government transfers (broken down into unem-
ployment insurance, disability insurance, social assistance, and pensions) received, for all
household members. This feature enables examining the role of both family and government
insurance in reducing income fluctuations, e.g., De Nardi et al. (2021).

We enrich data from IPO with full population data from employer payroll (polis) admin-
istration on hours worked, wages, sector of employment (from 2001), and accrued second
pillar pension capital (from 2005) across all pension funds. From 2016, information on how
much second-pillar pension capital an individual accrued is derived from the person’s

Uniform Pension Overview.

3.2 Sample

In our analysis, we primarily focus on the 1956 cohort, which we observe from age 29 to 65
for 1100 observations and from age 25 to 65 for a subset of 400 observations. For most of
the analysis, we consider the age 29 to 65 subset. However, some descriptive patterns are

provided for the combined age 25 to 65 group.

3.3 Total wealth
Total wealth consists of financial wealth, pension wealth, social security (AOW), social insur-
ance, and human wealth according to conventual definitions (Guiso and Sodini, 2013; Hurd,
1990). The financial wealth of a household consists of the value of all assets less total debt.
Financial wealth includes checking and savings accounts, risky assets (stocks, bonds,
and mutual funds), owner-occupied housing, business assets, and other real estate, and
other assets such as cash on hand and loans to family members. Housing wealth consists of
the value of owner-occupied housing net of mortgage debt. Business and property wealth
consists of business assets, other real estate, and other assets net of other debt (real estate,
business assets, and other loans). For pension wealth, we use accrued pension capital at a
certain age. For social security wealth (AOW), we compute the asset value of entitlements
as from the statutory retirement age using cohort- and gender-specific life expectancy from

Statistics Netherlands. Social insurance benefits (e.g. disability insurance and unemploy-

13
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ment benefits) are not included in human wealth as the government insures this risk. Human
wealth is the present discounted value of an individual’s future earnings, including earnings
from self-employment (Abraham and Mallatt, (2022). Social insurance wealth is the present
discounted value of individual's future social insurance benefits. Following Guvenen et al.
(2022), we also compute annualized lifetime earnings (the sum of real annual labor earnings
from ages 29 to 65 divided by 31 measurements). To attribute household financial wealth to
individuals in the household, while accounting for differences in household size and compo-
sition, we apply the equivalence scale provided by Statistics Netherlands, which is similar
to the OECD equivalence scale.* All wealth and lifetime income measures are expressed in

euros and adjusted to net present value using the consumer price index (2021=100).

4 The OECD scale, which weighs the first adult in the household as 1, all subsequent adults as 0.7 and children as
0.5, is frequently used in the household earnings dynamics literature, see e.g. Attanasio and Pistaferri (2014).

14
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4. Results

4.1 Composition of total personal wealth

To illustrate the importance of human wealth as part of total wealth, Table 1 shows total
wealth portfolios of our 1956 cohort at different ages from age 40, when most households
accumulated financial wealth through savings. Note that this table reports personal level
wealth. For older persons, financial wealth represents a much larger share of their portfo-
lios, while human wealth is much more important for younger persons. At age 40, average
total wealth equals EUR 1.70 million, of which 66.8% consists of human wealth, while at
age 60, total wealth equals EUR 1.07 million, of which 20.6% consists of human wealth. For
that reason, a better understanding of the riskiness of human wealth is key to determining
the optimal portfolio investment decisions for a pension fund. The decline in total wealth
between ages 40 and 60 is mainly driven by the consumption of a part of the income. In
other phases of the working life cycle, capital gains or losses also play a significant role in
the development of financial wealth. For the 1956 cohort, between the ages of 52 and 57,
median net worth (housing, business and property, and financial wealth) sharply declined

following the 2007-2008 financial crisis, as shown in Figure 1.

Table 1: Average personal wealth by age in thousands of euros (1956 cohort)

40 50 60 64

EUR % EUR % EUR % EUR %
Housing 422 2.5 103.6 7.1 96.1 8.9 153.1 16.3
Business and property 20.8 1.2 43.9 3.0 101.7 9.5 82.6 8.8
Non-risky financial 8.8 0.5 19.5 1.3 24.8 2.3 321 34
Risky financial 3.6 0.2 18.0 1.2 15.1 1.4 16.7 1.8
Pension 39.7 2.3 139.7 9.6 246.9 23.0 270.1 28.8
Social Security (AOW) 314.3 18.4 314.3 21.6 314.3 29.3 314.3 33.5
Social insurance 138.7 8.1 1141 7.9 65.9 6.1 28.3 3.0
Human 1140.5 66.8 699.5 48.2 221.0 20.6 61.2 6.5
TOTAL 1708.3 100 1452.3 100 1073.9 100 938.6 100

4.2 Labor market participation and income by age

We now turn to features of the labor market participation and earnings of the 1956 cohort
in order to understand how representative these are for the experience of other cohorts.
First, Figure 2 shows that for the 1956 cohort, labor market participation rates of men are
high, with almost all men participating in the labor market at age 45. From about age 50,
participation rates slowly declined until the statutory retirement age of 66, when almost all
men stopped working. Although participation rates at older ages increased substantially for
the 1956 cohort compared to earlier cohorts - due to the abolishment of early retirement in
2006 for those born in 1950 or after and the rising statutory retirement age - the increase

was less pronounced than the increase between the 1948 and 1956 cohorts. For women, we
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Figure 2: Labor market participation rates (left, men; right, women)

notice that, for the 1956 cohort, a substantial fraction leaves the labor market around child-
bearing age. Afterward, it increases up to around age 50. At that age, the participation rate
is about 70%, similar to later cohorts. However, for later cohorts (1964 and 1968), women
seem to continue to participate in the labor market (especially part-time) when raising chil-
dren. From age 50, same as for men, labor market participation declines until the statutory
retirement age of 66. In this sense, our results for the 1956 cohort are more representative
of younger cohorts for men than for women.

As Figure 3 shows, men on average have higher earnings from labor (including from
self-employment) than women, a steeper earnings profile, and also a steeper drop in earn-
ings as they approach retirement. However, as we observe by looking at the dashed full-
time equivalent lines, these features are partially driven by hours worked. First, if all women
were to work full-time, the gender gap in earnings would be substantially reduced. In addi-

tion, working full-time might have allowed women to accumulate additional job experience
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Figure 3: Income profile (1956 cohort) (left, gross personal earnings; right, net equivalized household income).

In thousand EUR

and human capital, thus potentially further elevating their earnings. Second, we observe
that the drop in earnings for men after age 60 is mostly driven by average reductions in
hours worked.

The right-hand side of Figure 3 shows that net equivalized household income averaged
out over all individuals with at least some positive earnings, and that it also increases
progressively over the life cycle, but less so than earnings. These differences are driven
by the tax and benefit system, which taxes high (older) earners more heavily and is more
generous with low (younger) earners, who additionally tend to have small children, which
many benefits are linked to. A significant number of individuals (Figure 4) do not participate
in the labor market at any given point in time, especially women (right-hand side panel).

These are mostly stay-at-home partners, but there is also a significant number of women

who receive benefits at a given point in time.
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Figure 4: Labor market status based on the main income source (1956 cohort) (left, men; right, women)
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Figure 5: Human wealth (1956 cohort) (left, men; right, women). In thousand EUR

4.3 Level of human wealth
When looking at these cross-sectional patterns in earnings and income, we see little infor-
mation about an individual’s dynamics over time and about the associated risk. In this
section, we analyze human wealth and the related level of risk. As described above, human
wealth is computed as the remaining discounted labor earnings as from a certain age.
Figure 5 shows human wealth for men (left) and women (right) over different points of
the human wealth distribution. First, we see that human wealth appears to decrease with
age: young people still have many years of work ahead of them, so their human wealth
is very high. By comparison, older individuals have lower expected future earnings. The
second apparent point is that there is much heterogeneity in terms of human wealth. While
a man in percentile 90 of the human wealth distribution at age 30 expects to receive EUR
3490k through his lifetime (EUR 1689k for women), a man in percentile 10 is expected to
receive EUR 911k (EUR 8k for women). This heterogeneity is especially clear for women:
some will not work or only for a few years during their lifetime and thus will have minimal
human wealth. Although older individuals have less expected human wealth, they have
already accumulated wealth over their previous working life, as shown in Table 1. Stratified
by sector, other than human wealth level, the figures are very similar across the different
sectors, with relatively low human wealth in the health sector (due to part-time work) and
relatively high human wealth in the financial and other services sector (Figure 6 for men and

Figure 7 for women).

4.4 Riskiness in human wealth
To get a measure of the riskiness of human wealth for relatively young workers, in Figure 8,

we show the distribution of average lifetime annual earnings by position in the income distri-
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Figure 6: Human wealth by sector for men (1956 cohort). In thousand EUR
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bution at age 29, splitting that into three groups (x-axis). Within each initial income tertile,
we present several conditional percentiles of the annual lifetime earnings distribution. For
example, for men who started their working lives in the lowest tertile of the income distri-
bution, someone in the tenth percentile of the annual lifetime earnings distribution will earn
on average of EUR 15k, while someone in the 90th percentile of the annual lifetime earnings
distribution will earn on average of EUR 80k. The figure shows that, while a person’s initial
income tertile is a key determinant of future earnings (e.g., the 90th highest earner condi-
tional on starting from the lowest tertile has about the same earnings as the 75th highest
earner, conditional on starting from the highest tertile), there are large differences in the
distribution within initial income groups.

An alternative way of representing this is by looking at the conditional distributions
of average lifetime earnings by initial income tertile (Figure 9). For the high initial income
tertile, a relatively large fraction of men (left figure) ends up with average lifetime earnings
in excess of EUR 105k, with much overlap for the different income tertiles. This also applies
for women (right figure). For women, we note that a relatively large share of all initial income
tertiles ends up with average lifetime earnings below EUR 15k because of non-participation
in the labor market.

Lastly, Figure 10 expresses the same results in terms of median human wealth, with
the dashed lines indicating the 25th and 75th percentiles. It shows that for both men (left)
and women (right), median human wealth is substantially higher for the lower initial income
group, but with considerable overlap between the 25th percentile of the initial high-income
group and the 75th percentile of the initial low-income group, thus evidencing the riskiness

of human wealth.

Gross earnings
60 80 100 120

40

1

&etspar

p25 p50 p75—— p90

N - @

w -
sy
w

Initial income tertile Initial income tertile

Figure 8: Average lifetime earnings by initial income at age 29 (1956 cohort) (left, men; right, women). In thousand EUR
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5. Discussion and conclusion

In this paper, we have conceptualized risk capacity as the ratio between risk-free and risk-
bearing components of the total wealth portfolio, consisting of financial (or tangible) and
human wealth. Furthermore, we have developed an empirical measure of human wealth and
its riskiness, using high-quality longitudinal administrative data for a random sample of the
Dutch population that we observed over the full working life cycle.

From age 40 to 60, the share of human wealth in relation to total wealth declines from
67% to 21%, while the share of financial wealth that is considered risky (stocks, bonds,
mutual funds, owner-occupied housing, and business and property assets) increases from
4% to 20%. At age 60, pension and social security wealth represent 23% and 29% of total
wealth, while non-risky-financial wealth represents just 2.3% while social insurance 6.1%.

Given the breakdown of human wealth at younger ages, it is essential, when determining
the risk profiles of pension funds, to measure the risk level of human wealth. We find that
there is large heterogeneity in the distribution of individual lifetime earnings (as a measure of
human wealth). Although part of this heterogeneity can be explained by the starting position
of an individual in the earnings distribution, thus reflecting stable differences across house-
holds, such as regarding educational level, there is still much variation, even conditional
on an individual’s starting position in the earnings distribution. For example, the P90-P10
ratio for people around the median of the initial earnings distribution is 3, reflecting that the
individuals in the top 10 percent of the distribution will end up having total lifetime earnings
more than three times that of individuals in the bottom 10 percent of the distribution,
despite their relatively similar starting income level. For those with an initial position in the
bottom tertile of the initial earnings distribution, this ratio is even 8, while it is around 2.4 for
those in the upper tertile of the starting income level.

Our key contribution is that we use longitudinal data that span the complete work
histories of individuals, to establish the features of the lifetime earnings distribution, which
is the closest empirical counterpart to human wealth. This measure, which is crucial for
portfolio choice models that derive optimal investment rules, was in the past obtained by
using repeated cross-sections or shorter panels and making parametric or semiparametric
assumptions about the earnings process to simulate lifetime earnings. Our approach, on the
contrary, is completely data-driven. Our results indicate that this riskiness of income is key
to determining the ability to bear risk in one’s financial and pension wealth. At a given level
of risk aversion, the higher the risk in expected labor market income, the lower the optimal
risky share in a person’s pension and financial investments.

While the data available only allow us to look at a specific cohort that has gone through
a specific sequence of aggregate shocks and technological developments, many features

of the risk level of income are likely to be stable across cohorts. Still, there are long-
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term developments in both the inequality and risk level of labor market income (see, e.g.,
Guvenen et al., 2022, for the United States) that we cannot capture with our approach. One
might assume, for example that the human capital of women in later generations moves in
the direction of that of men. In subsequent research, we aim to compare our non-parametric
approach with standard approaches in order to generalize the findings to recent cohorts.

To conclude, our results provide information about the risk capacity of pension plan partic-
ipants and may be used in combination with other analyses to determine the optimal asset
allocation of pension plans for a certain age group. For life-cycle models of savings and
investments with collective pension funds and incorporation of human wealth, see Boven-
berg et al. (2007).

Based on our results, we have two practical recommendations for existing guidelines on
risk preference analysis. First, we recommend careful measurement of human wealth and its
risk level, which is currently considered to involve no risk. Second, rather than using surveys
to measure total wealth portfolios, we recommend using administrative data for different
groups of participants based on characteristics that are observable by pension funds,
namely age, gender, position in the income distribution, and sector of employment. This
would align with the FRAME criteria for deriving objective results on risk capacity (Authority
for the Financial Markets, 2023). As from 2006, these data are available for the total popula-
tion. For further research, it is important to analyze whether measured risk capacity based
on total wealth portfolios are accurately and sufficiently reflected in current risk preference
surveys. Regarding another direction for future research, it is relevant to examine whether
people take total wealth into account when determining their risk tolerance; in that case
a CRRA framework would not apply for pension funds when determining investment risk

profiles for different groups of participants.
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