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Abstract

Although older generations have substantially more wealth than their recent prede-
cessors did at the same age, younger generations do not. Bringing together UK data
on those born between the 1930s and 1980s and a lifecycle model of saving, I quan-
tify whether this is due to changes in preferences or changes in the circumstances
each generation has faced. Changing circumstances can rationalise slowing generation-
on-generation wealth growth. I find no evidence that later-born generations are less
patient. I quantify the implications of changing circumstances for consumption and
welfare. Later-born generations are predicted to have higher consumption, despite ac-
cumulating no greater wealth, than their predecessors because their earnings are more

‘backloaded’, they have fewer children, and face lower taxation.
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1 Introduction

Across advanced economies, older generations have substantially more wealth than their re-
cent predecessors, but younger generations do not.! In the UK and USA, generations born
up until the middle of the 20th century have substantially higher average household wealth
than those born 10 years earlier had at the same age. However, generational wealth pro-
gression for subsequent generations has stagnated and, in the USA, gone into reverse (see
Figure 1).2 While, all-else-equal, higher wealth expands future consumption possibilities,
drawing conclusions from intergenerational wealth comparisons is difficult because genera-
tions are observed at different points in their lifecycle and face very different economic and

demographic circumstances.

Figure 1: Median household net wealth by age and decade of birth
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Note: UK data is from the Wealth and Assets Survey (2006 to 2018). The UK household net wealth
measure is the sum of all housing, financial, private pension and physical wealth, less all debts. The USA
data is the ‘net worth’ measure from the Survey of Consumer Finances (1989 to 2019) and, in contrast to
the UK measure, excludes private defined benefit pension wealth.

There are three types of potential explanations for these generational wealth patterns,

each with different implications for generational differences in consumption and for policy.

1See Bartels and Morelli (2021) for analysis of Germany and Italy, Bauluz and Meyer (2021) for evidence
from France and the USA, Bauluz and Meyer (2022), Jaeger and Schacht (2022) and Gale et al. (2020) for
further analysis of the USA and Cribb (2019) for evidence from the UK.

2For a comprehensive discussion of these patterns and comparison over a longer time period and larger
number of generations, see Bauluz and Meyer (2022) and Jaeger and Schacht (2022).



One possibility is that generational growth in lifetime economic resources and consumption
possibilities has slowed. This could result from the increases in household earnings and asset
prices, which drove wealth growth across older generations, failing to materialise for younger
generations, or even making wealth accumulation more difficult (by lowering future returns

3 This interpretation underlies

and making homeownership less accessible, for example).
claims that the young have received a less favourable economic settlement than the old and
that redistributive policies should account for this.

A second possibility is that younger generations will receive a greater share of their
lifetime income later in their lifecycle and so do more of their saving at older ages. Younger
generations enter the workforce later and are set to retire later and receive larger inheritances
than prior generations (Gale et al. (2020); Bourquin et al. (2021)). In this case, the lack of
generation-on-generation growth in wealth at younger ages need not imply slowing growth
in lifetime income and consumption.

A third possible explanation is that younger generations prioritise current consumption,
at the expense of saving, more than older generations did. This interpretation underlies
concerns about younger generations’ ability to achieve an adequate retirement income and
calls to increase household saving rates by, for example, increasing default pension contribu-
tion rates.* This possibility is made more consequential by the decline of employer-provided
defined benefit pensions and growing longevity at older ages.

Understanding why generation-on-generation increases in wealth have stopped, and what
this is likely to mean for the welfare of different generations, is therefore crucial to determin-
ing how policy should respond to these trends. Yet, to date, there has been no comprehensive
empirical quantification of the circumstances that have changed across generations and their
ability to explain observed wealth patterns.

In this paper, I bring together a wide range of micro-data sources to estimate how the
following economic and demographic circumstances have changed across the generations
born in the UK between the 1930s and 1980s: the earnings process, the tax and welfare
system, the public pension system, occupational pensions, the rate of return on wealth,
inheritances, longevity, and household size and composition. I then estimate a heterogeneous

agents lifecycle model of wealth accumulation that incorporates these changing circumstances

3The idea of ‘asset price redistribution’ from the young to the old is examined in Fagereng et al. (2022).

4For example, the UK Government’s 2017 review of Automatic Enrolment into workplace pensions claims
“People are saving, but they are not yet saving enough to ensure that they will have the retirement they may
want.”. This interpretation has gained attention in popular discussions of saving choices. For example, in
May 2022, the New York Times reported that “many adults under 35 are [...] saving less, spending more and
pursuing passions.” Australian businessman Tim Gurner forged the image of the avocado-eating millennial
in 2017, saying “When I was trying to buy my first home, I wasn’t buying smashed avocado for $19 and four
coffees at $4 each. [...] We're at a point now where the expectations of younger people are very, very high.”



across generations. This model features rich heterogeneity across households and stochastic
processes for employment, earnings, returns to wealth, inheritances, longevity and end-of-life
medical costs, that capture the different risks and constraints faced by each of the six decade-
of-birth generations I examine. I use this model to quantify the extent to which the observed
generational wealth patterns in the UK can be explained by changing circumstances, as
opposed to changes in preferences for saving, across generations. Finally, I consider whether
this slowing of generational wealth growth should be expected to translate into a slowing in
the growth of living standards across generations.

I find that the changes in circumstances faced across generations can largely explain
the empirical patterns in wealth. Changing circumstances alone can generate the large
generational increases in wealth between the 1930s, 1940s and 1950s-born generations as
well as the lack of generational wealth growth for the three generations born subsequently.
While I estimate levels of patience that are lower for younger than for older generations, the
change is quantitatively small. Consequently, declining patience can rationalise at most a
7% lower level of wealth at age 65. This compares to an estimated doubling of wealth at age
65 between the 1930s and 1950s generations. Furthermore, even the lowest estimated level of
patience (0.992 for those born in the 1980s) is towards the higher end of estimates from the
lifecycle saving literature (see Crawford and O’Dea (2020) for the UK, for example). I find
no evidence that younger generations appear impatient, either relative to their predecessors
or in absolute terms.

The decline of generation-on-generation increases in earnings is the main factor ratio-
nalising the fact that generational wealth growth has stopped. Average lifetime earnings
were around 50% higher for the 1950s-born compared to the 1930s-born generation but the
1980s-born are expected to earn only around 20% more than those born in the 1950s, on
average. This translates quite directly into a slowing of generation-on-generation growth in
wealth. Second most important is the change in the shape of the age-profile of earnings.
The expansion of the length of working-life among older generations can rationalise a 10%
higher level of retirement wealth for the 1950s-born generation compared to the 1930s-born
generation. For younger generations, higher levels of education - resulting in later-entry into
the workforce and more steeply increasing earnings profiles - can rationalise the slowing of
generational wealth growth at younger ages. I find that, all-else-equal, these changes would
lead to a 27% lower level of wealth at age 33 for the 1980s-born generation compared to
the 1950s-born. A number of other factors including the slowing of increases in life ex-
pectancy, the withdrawal of generous occupational defined benefit pension arrangements,
and the increasing size of inheritances across generations also contribute. The generational

shift whereby those born later are having fewer children, and having them later, increases



wealth accumulation in early adult life. Without this change, generational wealth growth at
younger ages would have been slower still.

Turning to the implications of these trends for consumption and welfare, I find that
welfare is expected to grow more rapidly across working-age generations than is wealth.
While the changing age profile of earnings drives higher wealth at retirement and lower
wealth at younger ages, it has less significant implications for consumption. It represents a
retiming of lifetime income rather than a change in its level. Younger generations also have
smaller households and face lower taxation.

Finally, given the importance of housing wealth in households’ portfolios and the large
increase in house prices compared to incomes between the mid-1990s and late-2000s, I pro-
duce a counterfactual simulation of wealth and consumption in which house prices grow in
line with average earnings after 1995. Relative to this counterfactual, I estimate that the
house price boom increased median consumption of the 1930s-born generation at age 70 (the
end of the boom period) by 13%, whereas it is expected to decrease median consumption at
that age for the 1980s-born by 13%.

The main contribution of this paper is to make the first comprehensive and quantitative
assessment of the drivers of the slowing of generation-on-generation increases in wealth in an
advanced economy. This is important given the different policy implications of the various
explanations given for these trends. Younger generations’ wealth levels are consistent with a
degree of patience that is both high and similar to that for older generations. This means that
addressing a perceived shortfall in wealth through policies to increase saving rates may not
be welfare increasing.® This suggests that if governments wish to see generational increases
in wealth begin again then this will require either an increase in the growth of earned incomes
or the returns to wealth, or an increase in the share of these that flow (directly, or indirectly
through redistribution policies) to younger generations.

The second contribution of this paper is to quantify the implications of the changing
economic and demographic circumstances for generational growth in consumption and wel-
fare. This is important because when the timing of income, returns to wealth, timing of
consumption needs, government policy, and length of lifetimes can vary, wealth at a given
age is not a sufficient statistic for lifetime consumption and welfare. I find that, because
some of the slowing of generational wealth growth is due to the retiming of earnings and
corresponding ‘steepening’ of the wealth age profile, generational growth in living standards

should be expected to slow less rapidly than wealth comparisons might first suggest.

5That is not to say that saving policies already in place, such as automatic enrolment into workplace
pensions, are ill-advised, since current wealth levels reflect the past effects of these policies. However, my
findings do not make a case for policies to further increase saving rates at younger ages.



Related literature

A recent literature has begun to document generational differences in wealth accumulation in
advanced economies. Jaeger and Schacht (2022) shows that in the USA, median household
wealth grew across generations until the 1940s-born. For those generations born since, me-
dian wealth has declined across generations. Bauluz and Meyer (2022) also documents this
pattern and uses an accounting framework to decompose changes in the wealth to income
ratio into saving, capital gains and inheritances. A slowing or reversal of generation-on-
generation increases in household wealth have also been documented in the UK, France,
Italy and Germany (see, for example, Bartels and Morelli (2021), Bauluz and Meyer (2021)
and Cribb (2019)). I move beyond documenting these patterns to disentangle their drivers.
By explicitly modelling the changing economic and demographic factors that different gener-
ations face, and households’ responses to them, I can decompose the the full impact of each
of these factors, and quantify their implications for consumption and welfare.

A small number of papers have considered the role of changing economic conditions in
driving generational differences in household outcomes. Within lifecycle frameworks, Borella
et al. (2020) quantifies the implications of changes in wages, life expectancy and medical
expenses for labour supply and wealth accumulation in the US, Paz-Pardo (2021) finds
that the increase in earnings risk can explain half of the decline in homeownership across
US generations, and Borella et al. (2022) estimates the effect of US tax reforms on saving
behaviour. Glover et al. (2020) considers the impact of the great recession on different
cohorts, through earnings and asset price channels. Studying the Netherlands, Kapteyn
et al. (2005) find that differences in labour productivity and social security entitlements
can explain cohort wealth differences. Gale et al. (2019) and Gale et al. (2020) discuss the
economic conditions and prospects for wealth accumulation of ‘millenials’. Malmendier and
Nagel (2011) find that individuals who experienced lower returns to wealth during their life
are less willing to take financial risks and to invest in the stock market. Relative to these
studies, I consider a more extensive set of economic and demographic circumstances that
could drive wealth differences, allowing me to make the first comprehensive quantitative
decomposition of wealth differences over six generations.

There is a literature that has assessed the optimality and adequacy of saving among the
currently retired. Engen et al. (1999) and Scholz et al. (2006) solved and simulated lifecycle
models of wealth accumulation, assuming a level of patience. Comparing simulated and
observed wealth levels, they conclude that the saving choices of those born in the 1930s and
early 1940s are largely consistent with optimal behaviour. Using data on lifetime earnings
and accumulated wealth of those born in the 1940s in England, Crawford and O’Dea (2020)

find that households’ saving choices can be rationalised by conventional levels of patience.



These studies have focused on older generations, for whom a full assessment of their working
life saving decisions is possible. This paper turns the attention to today’s working age
generations. This is important because the decline of generous occupational defined benefit
pensions, combined with increases in longevity, mean that households’ decisions over private
saving are increasingly consequential for their retirement living standards. It is therefore
crucial to assess whether the lack of generational growth in wealth may represent undersaving
on the part of younger generations.

There is increasing attention given to the extent and determinants of wealth inequality in
advanced economies, including top-end wealth shares (Saez and Zucman (2016); Smith et al.
(2022); Hubmer et al. (2021); Kuhn et al. (2020)), racial differences in wealth (Derenoncourt
et al. (2022)), and wealth inequalities by parental background (Charles and Hurst (2003);
Fagereng et al. (2021)). I contribute by turning the focus to generational inequalities in
wealth. As part of the explanation of recent decades’ wealth trends, Auclert (2019), Green-
wald et al. (2022) and Fagereng et al. (2022) have demonstrated how declining real interest
rates and consequent asset price changes redistribute between households depending upon
their portfolio composition and consumption plans. I also richly model how asset price shocks
feed through to households’ wealth and consumption. I contribute by placing these effects
alongside other changes in economic conditions and policy, allowing a more comprehensive
assessment of different generations’ consumption and welfare.

This paper proceeds as follows. Section 2 gives an overview of the key economic and
demographic trends across generations. Section 3 lays out the quantitative lifecycle model of
wealth accumulation. Section 4 describes the estimation of the model’s exogenous processes,
which capture the economic and demographic circumstances of each generation. Section 5
sets out the estimation of the model’s preference parameters. Section 6 sets out the results

and Section 7 concludes.

2 Key economic and demographic trends

I set out the key economic and demographic trends using a number of data sources described
in detail in Section 4. In general, the unit of analysis is the household (single individual plus

their partner and any dependent children) with a couple’s age defined as their mean age.

Household earnings and employment: Figure 2 panel (a) shows mean household earn-
ings at each age for each generation. It illustrates that earnings at comparable ages grew
strongly across older generations, increasing by 34% between the 1930s and 1940s-born

generations and increasing by 18% between the 1940s and 1950s-born generations, but sub-



sequent generation-on-generation growth in earnings has been much reduced. Also notable
is the ‘steepening’ of the age profile of earnings across generations. While average earnings
grew by 68% between age 20 and age 35 for the 1950s-born generation, for the 1970s-born
generation they grew by 154%. Panel (b) shows that across the core earnings years of the
lifecycle, the proportion of households where someone is in work has been very similar across
generations, at around 80%, but that there was a trend of increased working at older ages
across the 1950s-born and 1940s-born generations, driving higher earnings at older ages,
compared to their predecessors, and less working at younger ages when looking across gen-
erations (contributing to the ‘steepening’ of the average earnings profile). There was also
a substantial increase in earnings risk and earnings inequality which saw the variance of
log household earnings roughly double over the period from around 1980 to the early-1990s
(Blundell and Etheridge (2010)).

Figure 2: Average earnings and employment rate of households, by age and decade of birth
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Note: A household is defined as an individual and any partner and dependent children. Age and decade of
birth of couple households is defined based on the mean of their age and year of birth. A household is
defined as employed if any of its members are in paid employment. Source: Family Expenditure Survey
and its successors, 1968-2018.

Tax and welfare systems: As in the USA, tax rates on earned income have been on
a decreasing path since the late 1970s. The basic rate of income tax was 30% in 1975-76
and now stands at 20%. A reduction in higher rates culminated in the consolidation, in
1988-89, of a range of higher rates between 40% and 60% into one 40% band. These sharp

falls in income tax rates have been partly offset by increasing rates of National Insurance



contributions, a payroll tax. Tax thresholds have generally increased over time in real terms.
Turning to welfare, the main rate of unemployment benefit has stayed relatively constant
over time in real terms. However, there has been a significant expansion of the type and
generosity of a range of other welfare payments, including the introduction of tax credits in
the early 2000s (paid to those on low incomes) and the expansion over time, and particularly
in the 1990s, of the number of individuals eligible for housing benefit and disability benefits.
From 2013, there were widespread real-terms cuts to benefits.%

Figure 3 panel (a) shows selected points of the distribution of households’ average tax
rates in each year. We can see the gradual reduction in household tax rates across the top-
half of the distribution from the mid-1970s onwards. At the bottom of the distribution, we
can see the effects of the introduction of tax credits in the mid-2000s. Some fluctuations
are attributable to changing economic conditions as well as policy. For example, the early
1990s and 2009, when tax rates fell at the bottom of the distribution, both saw significant

increases in unemployment.

Figure 3: Selected points on the distribution of average tax rates and proportion of employees
who are members of a defined benefit pension arrangement
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Sources: (a): Family Expenditure Survey and its successors; (b): Cribb (2019) estimates using the Annual
Survey of Hours and Earnings. Note: A household’s average tax rate is defined as one minus their post-tax
income as a percentage of their pre-tax earnings and includes the effects of both taxes and welfare transfers.

SFor a comprehensive account of the changes in the UK tax system over time see Pope and Waters (2016)
and for a comprehensive review and history of the benefits system see Hood and Oakley (2014) and Hood
and Norris Keiller (2016).



Public pension system: The UK public pension began as a relatively flat-rate system
where entitlement depended on years of work but not earnings. A significant earnings related
component was added in 1978, but the generosity of accrual to this component was gradu-
ally eroded over time. From 2016 onwards, the state pension will be flat rate again, with no
earnings-related component and broad activity requirements mean that entitlement is near-
universal.” Different generations have therefore faced accrual of different pension benefits
depending on which systems and rules were in place during their working-life. The overall
trend across the generations examined is of a declining entitlement for higher-earners and

an increase in generosity for those less attached to the labour market and with lower earnings.

Occupational pensions: A key trend since the 1990s, and affecting cohorts from the 1950s
onwards, is the decline of defined benefit (DB) pensions being offered by private sector em-
ployers. Due to increases in longevity, declines in returns, and changes to regulations, many
private sector DB funds moved into deficit and employers have tended to close schemes
to new entrants. New accrual of DB pension rights is uncommon outside of the roughly
20% of employees working in the public sector. Figure 3 panel (b) shows the differences
in DB prevalence across employees in different generations from the 1950s onwards. De-
fined contribution (DC) pensions have become much more prevalent as DB has declined
but employers tend to offer rates of contributions to DC pensions that are worth much
less than the pension rights accrued in the DB pensions they have replaced. In the 1990s
and early 2000s, the average value of pension rights accrued from an extra year in a DB
scheme was 18.9% of earnings in the private sector and 25.5% of earnings in the public
sector (Disney et al. (2009)). Even taking into account the employee contributions required
as part of these DB arrangements, these rates represent a much more valuable employer

pension provision than the DC contributions that are more common for younger generations.

Longevity: In the UK as in many countries around the world, longevity at older ages
has increased substantially for those born later, and is this trend is expected to continue.
Figure 4 shows cohort survival curves for 65-year-old women born in the middle year of
each generation. While it is projected that 36% of women born in 1935 who survived to
age 65 will go on to survive to age 90 or older, for those born in 1985 this figure is pro-
jected to be 59%. There is an even starker increase for men. While the expansion in
longevity is expected to continue across generations, the rate of expansion is expected to

slow. A man born in 1930 who reached the age of 65 was expected to live for a further

"For a full explanation of the history of the UK State Pension system, see Bozio et al. (2010) and Banks
and Emmerson (2018).



16.4 years. This rose to 20.5 years for a man born twenty-five years later, in 1955, a 25%
increase. Those born a further 25 years later in 1990, and who attain the age of 65, are ex-

pected to live on average a further 23.4 years, a increase in life expectancy at age 65 of 14%.

Household size and composition: Later-born generations are having fewer children and
having them later in life. Figure 4 shows the mean number of people per household at each
age, for each generation.® I take the mean over all households, including singles and couples,
with the household age for couples defined as their mean age. Those born in the 1930s
had an average of four people per household at age 35. This ‘peak’ number of people is
progressively lower and later amongst later-born generations, and was just over three for the

1970s generation, reached at age 40, with the 1980s-born following a similar pattern.

Figure 4: Trends in female survival probabilities and in household size, by decade of birth
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Sources: (a): Office for National Statistics cohort survival curve for England and Wales for the middle
birth year of each generation, conditional on survival to age 65; (b): FES.

Returns to wealth: Figure 5 panel (a) shows a rolling 5-year average of the annual real
total return to the equities and bonds over time. It also shows the house price to av-
erage household earnings ratio in each year. Equities had particularly bad years in the
early-1970s and saw strong returns through most of the 1980s. Real equity returns have
tended to be lower over the 2000s and 2010s than over the 1980s and early-1990s, re-
flecting the lack of a boom period comparable to the 1980s and the negative effects of

8 A household is defined as an individual and their partner, if they have one, and any dependent children.
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the financial crisis of 2008 and 2009. Returns to safe financial assets peaked in early-
1980s and have declined steadily since, in line with the general decline in safe returns
over time across advanced economies. Until the late-1980s, house prices oscillated around
levels four times the value of average annual household earnings. They then rose dra-
matically, roughly doubling compared to earnings over the 1990s and early 2000s. This
increase in house prices compared to earnings coincided with a decline in rates of home-
ownership for young people, with the homeownership rate at age 30 falling from around
60% for those born in the 1950s and 1960s to around 40% for those born in the 1980s.

Inheritances: As a result of the substantial growth in wealth across older generations
and decline in the rate of child-bearing, inheritances have become more common across
generations. A much larger proportion of younger households expect to inherit than did
inherit in older generations. Figure 5 panel (d) shows that less than 40% of households
of those born in the 1930s received an inheritance, but almost 80% of those born in the
1970s expect to inherit. Later-born individuals also expect to inherit larger sums. While
fewer than one in twelve households born in the 1930s inherited over £100,000, over 40% of

households born in the 1970s expect to inherit this amount or more (adjusting for inflation).

Figure 5: Trends in returns, asset prices and inheritances: 5-year rolling average real return
to equities and bonds and house price to average earnings ratio by year, and proportion of
households who have or expect to receive an inheritance by decade of birth

20
1

10
1

.6
1

0
1
4
1

1

Percentage of households

-10

2
L

—— Equities
——— Bonds
A HP:earn ratio (RHS)

S-year rolling annual average real return (%)
House price to average earnings ratio at age 30

1

-20

]9‘55 1‘;60 1‘;65 19‘70 19‘75 ]9‘80 1‘;85 1‘;90 1955 2(;00 2({05 2(;10 20‘15 o
Year 1930s  1940s  1950s  1960s  1970s
(a) Returns and house price to earnings ratio (b) Whether has or expects to inherit

Note: Panel (a) shows the 5-year rolling geometric average of the total annual real return (capital gains
and income) for both UK equities and government medium-length maturity bonds. Sources: (a): Jorda
et al. (2019) and Nationwide House Price index; (b) Wealth and Assets Survey.
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3 Model

In brief, households are one of several ex ante heterogeneous types who choose each period
how much of their available resources to consume and how much to save. Households face
uncertainty over employment, a stochastic component of earnings, returns to wealth, whether
they have living parents and inheritance receipt at the time parents die, mortality and end-
of-life costs. Government provides a tax-and-transfer system and public pension system and
firms provide occupational pensions. Household utility comes from equivalised consumption

and bequests, which depend on assets left over at death.

3.1 Household types, demographics, and preferences

Types: Households, indexed i, belong to one of a set of ex-ante heterogeneous types, defined

by a combination of:
e Generation of birth, g; € {1930s,1940s, 1950s, 1960s, 1970s, 1980s}
e Education, ed; € {low, mid, high}
e Earnings fixed effect, (; € R
e Whether the household has a defined benefit pension, db; € {0,1}.

I denote the vector that defines household i’s type as w; = (g;, ed;, (;, db;). Education levels
low, mid and high corresponding, respectively, to: compulsory schooling only (i.e. high
school dropout), further schooling but no higher education (i.e. high school graduate), and

some higher education (i.e. some college education).?

Demographics: Households are modelled from the age of 24 until death. Each period
represents one year. From the age of 65 onwards households may die and their probability
of survival to the next year varies by household type and age and is denoted s, 41. Death
occurs at age 110 at the latest. The household’s size changes in a deterministic way with
age to account for the arrival of children and the death of the first member of a couple.
Household size impacts decisions in the model through the equivalisation factor, 6, ;, which

varies with age and household type.

91 do not separately model single and couple households and households are modelled as unitary agents.
I define the generation of birth of a couple household as the decade corresponding to their mean year of
birth. The education level of a household corresponds to the highest education level across the two members
of the couple. Defined benefit pension membership takes the value one if either member of a couple has a
defined benefit pension.

12



Preferences: Households get utility from consumption and bequests. Within-period utility
is a constant relative risk aversion function (with parameter v) of equivalised consumption,

Cit.

7 ) 1=y _
(Cz,t/eid,t_) > 1 (1>

There is a warm-glow bequest motive (following De Nardi (2004)). Bequests are denoted b;

U(Ci,t) = ew,t

and the parameters ¢; and ¢, govern the strength of the bequest motive and the extent to

which bequests are a luxury good, respectively. Bequest utility is given by:

(bi + ¢2) Y

¢(bi) =¢1 1—~

(2)

3.2 Sources of uncertainty

At age 24, households get an initial draw of employment status and the stochastic component
of earnings and have a living parent household. At the start of each subsequent period, a
living parent household may die (resulting in an inheritance draw), and employment status
and the stochastic component of earnings evolve. The household’s type and final earnings
realisation determines their pension income. From age 65, the household’s own survival is
realised at the beginning of each period. Death results in the realisation of an end-of-life
cost shock with remaining assets bequeathed. Each period, there is a stochastic return to

assets. I now described these elements in detail.

Employment and earnings: Households receive earnings, e;; from age 24 until some
known latest retirement age K, that varies by generation. I denote the household’s binary
employment status as E;;. When households are not employed, representing voluntary
or involuntary unemployment or early retirement, earnings are zero. When employed, log
household earnings are the sum of a deterministic component that varies by household type

and age, f,+, the household fixed effect, ¢;, and a persistent stochastic component, 7; ;:

In(eir) = for +GH+miy Eip=1 (3)
€it = 0 Ei,t =0 (4)

Following Arellano et al. (2017), I assume that the stochastic earnings component, 7;, is
drawn from a distribution that varies with generation, education, age, and its lagged value
n;.+—1 and is given by the series of conditional quantile functions Qy, ¢(+|7;¢+—1). This form flex-

ibly allows for nonlinear persistence, non-normality, and age-dependence of earnings shocks.
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These empirically important aspects of earnings processes have quantitatively important
implications for wealth accumulation choices in lifecycle models (De Nardi et al. (2019))
Employment status is drawn from a distribution that varies by generation, education, age,
earnings fixed effect and lagged employment status. The draws of the stochastic earnings
component and employment status are independent across time and independent of each
other and the draws of the stochastic earnings component are independent of the draw of

the household fixed effect. These conditions can be written as

Nit = Qw,t(ui,t|7h‘,t—1) (5)

Eiy = 1{vis > Uy1(Fir1)} (6)
uig ~ U(0,1) (7)

iid (8)

(9)

Uit ~ U(O, 1)
uip L vg, V1, s.

8
9

Public pensions and occupational pensions: From age K, onwards, households receive
a public pension payment. The public pension in year K, is a type-specific function of the
household’s final earnings, pub,(e; k,—1). Households may be a member of an occupational
defined benefit pension scheme, as denoted by the binary variable db;. Households who are
members must contribute fraction g;; of their earnings as contributions to the DB scheme.
The defined benefit pension income in year K, varies by type and is denoted, DB,,.1? Those
who are not members of the DB scheme (i.e. db; = 0) receive no such income but instead
receive an employer pension contribution, modelled as a negative value of g;; i.e. an addition
to gross earnings. From K+ 1 onwards, the public and defined benefit pension income grows

in proportion to the equivalisation factor.!! Formally:

pit = 0 t< K,

DPix = pUbw(ei’Kw_l) -+ DBw . dbl t= Kw (].0)
0.

Dit = DPiK, ! t> K,
ew,Kw

10Tp reality, individuals accrue defined benefit pension entitlements based on their number of years paying
contributions into the scheme and some measure of average salary or final salary during those years of
contributions. In a typical UK final-salary private sector DB scheme, for example, an individual would
accrue entitlement to an additional one sixtieth of their final salary for each year of service (Cribb and
Emmerson, Cribb and Emmerson). The model therefore abstracts from the dependence of DB income on
idiosyncratic earnings realisations.

1 As will be set out in detail in Section 4, at ages 65 and older, the equivalisation factor captures changes
in household size due to the death of one member of a couple and this is assumed to reduce pension income.
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Inheritances: Each household has a parent household. The parent household has prob-
abilities of survival to each age given by {S%,}i=}i° and the variable P;;, € {0,1} denotes
whether or not the parent household is alive at time ¢. When the parent household dies, the

household receives an inheritance draw, h;; from the type-specific distribution, F".

Asset returns: Assets are allocated across several asset classes, namely gross housing
wealth, risky assets, safe assets, physical wealth, cash, and mortgage debt. This allocation
is exogenous and described below. At age t, the returns to each of these asset classes are
denoted, respectively, by T4, Ter, Tot, Tpts Ter aDd Tpyore. Returns are correlated across

asset classes within period but are independently drawn over time.

End-of-life costs and bequests: When the household dies, they draw an end-of-life cost,
k; from the distribution F', which varies by generation. The bequest for a household that
dies after the end of period t is the greater of their net wealth, less the end-of-life costs, and

Zero:
blaiy1) = maz{0, a; 141 — Ki}-. (11)

3.3 Budget constraints

Gross income, y; ¢, is the sum of earnings (minus occupational pension contributions), pension

income and inheritances:
Vit = €it(1 — qig) + pig + hiyg. (12)

Each period, households decide how much of their gross income to save, denoted z;,, and

consume their resulting after-tax income, according to the budget constraint:

Cit = Tt(yi,t - Zi,t)7 (13)

where 74(+) is a function, varying with age, that captures the tax and welfare system. Start-
of-period assets are denoted a;;. I define end-of-period assets as the sum of start-of-period
assets and net saving:

iy = Qg+ Ziyg (14)

Assets at the start of next period, a;;1 are equal to end-of-current-period assets multiplied

by a stochastic return, ry;1:
Qipp1 = Qi1+ 1r1(@it)) (15)

15



The allocation of total assets to gross housing wealth, risky assets, safe assets, physical
wealth and cash and less mortgage debt is given by a vector of portfolio shares, 7}’ and a
housing leverage ratio, lev;_;. These portfolio shares are exogenous and vary by generation,
age and the level of assets in a way that captures a typical portfolio for a household of that
age, generation and wealth level. The realised rate of return for a household of type w and

who ended the previous period with assets a;;—; is given by

~ _ Th7 —_— le/U —_ - r )
re(Qig—1) = 7y (Qi—1) : 1— ;67-1]15 1m°’””

+ 7 (i—1) * Tei + Wit(di,t—l) “Tht

+ W;t(di,t—l) “Tpt Tt Wgt(di,t—l) “Tep. (16)

The combination of the distribution of returns to each asset class and the exogenous portfolio
allocation defines a distribution for the return to assets that varies by age, generation and
level of end-of-period assets and is denoted F}) ;(a;;). This dependence of returns on the level
of assets encapsulates the so called ‘scale dependence’ of returns.

Borrowing cannot exceed a type-specific limit, a,, equal to twice average type earnings

up to age 74 and zero for ages 75 and older:

C_Lw’t = 2Ky, [ei,t\w] for t <75
C_Lw,t =0 for t > 75

Given that returns and income are uncertain, the borrowing limit for end-of-period assets in

period t is defined recursively as:

BL,7 =0
BLyy1 — yoir . }
mazx s Wt
(1+ Ti1 (BLw,t))

BL,; = mm{

min max

where y;™" is the minimum possible income in period ¢ and r}}%*(a,) is the maximum possible
rate of return given end-of-period assets a; as r}1%"(a;)."> Households’ choices must therefore
satisfy

@it > —BLy, ¢+, V. (17)

12As returns are a function of end-of-period assets, the limit for end-of-period borrowing depends on
itself. When solving the model, the rate of return is the same for all negative assets levels meaning that the
end-of-period borrowing limit is unique at each age and can be calculated recursively.

16



Definition of total private wealth: I define total wealth as the sum of net assets, a;,
and the expected discounted value of accrued occupational defined benefit pension income
entitlements, W%

Wie = W%+ a;,. (18)

(2

The expected discounted value of accrued occupational defined benefit pension income enti-

tlements is defined as

110 Sw,r _
de - Z mdbwﬂf(g) . 23:11 E24[ei7t]wi] (19>
= =
Yo () SR Bayler | wi]
where 7¢ is a discount rate used to discount future flows of DB pension income.'®> The way

that defined benefit wealth is valued does not impact households’ decisions but is relevant
for taking the model to the data.

3.4 Household problem and value functions

I define ‘cash-on-hand’, denoted M, as the sum of start-of-period assets and income.'*

The state variables of the model are the household’s type, age, cash-on-hand, employment
status, the persistent component of earnings and whether the parent household is alive. The
household’s lifecycle can be split into three sets of periods: working life, early retirement,

and late retirement.

Late retirement periods: In periods after the household is retired and after the latest age of
death of the parental household, there are no shocks to earnings or employment or parental

survival. Suppressing ¢ subscripts for simplicity, the household’s problem in these periods is

13The first part of this formula is the expected discounted value of future DB pension income. The
second part implies that pension entitlements are accrued based on the share of earnings lifetime that have,
on average, been earned by a household of that type by that age. This is a way of capturing the fact that,
in reality, defined benefit pension entitlement is commonly equal to either average career earnings or final
pre-retirement earnings, multiplied by some accrual rate times the number of years of scheme membership.

14The use of ‘cash-on-hand’ to reduce the size of the state space is standard in lifecycle models. Pension
income is a known function of household type and final periods earnings, which are state variables. Condi-
tional on pension income, household decision rules do not depend on the division of the rest of cash-on-hand
into inheritance and start-of-period assets. This means I do not need two separate state variables for start-
of-period assets and inheritance received and can replace the sum of income and start-of-periods assets with
the cash-on-hand variable.
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given by

Vi(My;w, ek, —1) = maz,, {U(Ct; Out)+
B(1— Swi41) - //¢(b(&t(1 + 7’t+1)))dF£,t<7“t+1|5L¢,t)dF;<"@)+

BSwt+1 / Vis1 (dt(l + 7e41) + Dry1; W, eKw—l)dFLt(rt—i—lwi,t)}

subject to
M, = a; + Yit

and the intra and inter-temporal budget constraints, given by equations (12) to (17).

Early retirement periods: In the years from the latest retirement period onwards and while
the parent household may be alive, the household problem for a household with a living
parent household is given by
VilMy, Py = Lw, ex,—1) = maxct{u<ct; O t)+
81— sunn)+ [ [ 60@(1+ e )AL (renslas ) dFy () +

BSuw 4150 111 / Vig1 (@ (1 + 7441) + pegrs Py = Liw, eg—1)dF)  (rega|di )+

ﬁsw,tﬂ(l_si,tﬂ)//vtﬂ (ar(147is1)+pesrthess, P = 0w, e, 1) dE) (rega|ase)dE) (hes) }

subject to
M, = a; +yiy

and the intra and inter-temporal budget constraints, given by equations (12) to (17). The
problem when the parent household no longer survives (i.e. P;; = 0) is an analogous but

simplified version of this problem.

Working life periods: In the periods before period K, the evolution of earnings and employ-

ment are uncertain.'® To ease notation, I define X; = {M;, E;,7;}. The household problem

15For most of working life, households survive to the next period with certainty. In these periods, the
problem does not fundamentally change but s, ;11 = 1 and the second term in the right-hand-side of the
Bellman equation drops out.
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for a household with a surviving parent household is given by

Vi Xe, P, = lw) = ma:rct{U(Ct;(‘)w,tH
81— suens)+ [ [ 601+ e )AL (renslas ) dFy () +
53w,t+15£,t+1/vt+1 (Xt+17P75+1 = 1;w)dF(Xt+17Pt+1 = 1|Xy, Pyw)+

ﬁsw,tﬂ(l - Si,t-s—l) / / Vin (Xt+1> Py = 0§w)dF(Xt+1> Piy1 = 0]X,, Pt;w)}

subject to
M, = ay +yiy

and the intra and inter-temporal budget constraints, given by equations (12) to (17), and
laws of motion for employment and the stochastic component of earnings, given by equations
3t09. The problem for a household without a surviving parent is an analogous and simplified

version of the above problem.

3.5 Model solution and simulation

There is no analytical solution to this maximisation problem. I solve the model recursively,
using numerical methods to obtain the household decision rules. Full details of the solution
method are given in Appendix A. When simulating the return to assets, I use observed
realisations of returns experienced by each generation, as discussed further in Section 4.5.
When calculating moments of the simulated distribution of wealth within each generation, I

weight each household according to the probability of survival to that age for their household
type.

4 Estimation of generations’ economic and demographic

circumstances

Each generation is characterised by a set of exogenous parameters or processes in the model,
for each of the following ‘circumstances’: earnings process; tax and welfare system; public
pension system; occupational pension provision; rate of return on wealth; survival; household
size and composition; inheritances. Some of these circumstances also vary by some of the
other elements of the household’s type. For example, household survival varies by generation

but also by education and earnings type within each generation.
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I set out the data and estimation methods used for each circumstance in turn. In some
cases, more detailed description is given in the Appendix B. I strive to define variables
comparably across datasets: year of birth and age of couple households are always defined
as their mean year of birth and mean age. The level of education of a couple is defined as
the highest education level attained within the couple (individuals are either low-educated
(up to compulsory schooling only), mid-educated (high school graduate), or high-educated
(some higher education i.e. college education)).

The model embodies rational expectations on the part of households. From the perspec-
tive of unbiased estimation of the model’s preference parameters, I require that what I assume

about the distribution of future circumstances is in line with households’ expectations.

4.1 FEarnings process

Data: The ideal dataset for estimating generation-specific earnings processes would be a long-
running household panel. In the UK, panel data on earnings is available from 1991 onwards
(UK Household Longitudinal Study, or UKHLS) and cross-sectional data on earnings is
available from 1968 onwards (the Family Expenditure Survey, or FES, and its successors). I

use both surveys.

Estimation: 1 allow for heterogeneity across household types in as rich a way as is feasible
given the data. I use the FES data to estimate the deterministic age-profile of earnings for
each generation-and-education group. To address the collinearity of age, period and cohort,
I restrict time effects to take the form of a linear trend plus annual deviations from trend
that sum to zero (see Deaton and Paxson (1994)). I estimate the process for the household
fixed effect and persistent stochastic component of earnings using the UKHLS panel data,
following the flexible quantile regression-based estimation method of Arellano et al. (2017).
I estimate transitions rates in and out of employment using the UKHLS. Employment rates
and earnings risk have changed over time (Blundell et al. (2013); Blundell and Etheridge
(2010)) before 1991. To account for this, I adjust the transition rates and the variance
of the of the persistent earnings shocks to match the FES data for generations observed
in years before 1991. I pursue the flexible quantile function approach because it has been
shown that there is important age-dependency, nonlinearity and conditional skewness in
earnings innovations and that this has quantitatively important implications for the level
and distributions of wealth when incorporated into a lifecycle savings model (see De Nardi
et al. (2019) and Arellano et al. (2017)). Adequately capturing these dynamics is therefore

likely to be important for our estimated preference parameters and resulting conclusions.
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Figure 6 shows the profiles for mean earnings for each generation obtained by simulat-
ing the estimated earnings processes. Mean earnings is simulated to grow, generation-on-
generation, but at a diminishing rate. Whereas average lifetime earnings for those born in
the 1940s are 26% higher than for those in the 1930s, and the 1950s are 17% higher than
for the 1940s, the subsequent generation-on-generation growth rates are 5%, 7% and 6%
respectively. Differences in the shape of the age profile of earnings (i.e. change in earnings
with age) across generations arise due to differences in employment rates by age and differ-
ences in earnings growth conditional on employment. I capture the fact that employment
rates at older ages are higher for later-born generations and that the shift towards higher
levels of education means that the growth rate of earnings with age is higher for later-born
generations. Between the age of 24 and 50, average earnings are simulated to grow by 66%

for the 1930s-born generation, 116% for the 1950s-born and 130% for the 1980s-born.

Figure 6: Predicted mean gross annual household earnings, by age and generation
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Note: Predicted mean earnings are the mean of 180,000 simulations of the earnings process for
each generation.

4.2 Taxes and welfare system

The UK tax system operates primarily at the level of the individual so an exact tax and
welfare calculator cannot be applied to household earnings. I therefore specify the tax and

welfare system as the following function of pretax earnings:

Te(Yir — zip) = Y + ﬂf(%,t — Zi,t)wtc (20)
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where the parameters 1%, ¢* and ¢ define the tax and benefits system in year ¢. This form
follows Heathcote et al. (2014), with the addition of a constant term. Loosely, ¥¢ pins down
the consumption floor set by the welfare system, 1? pins down the level of taxation and ¢
determines the progressivity of the tax system. These parameters are allowed to vary by

year.

Data and estimation: Using the FES data, I define household gross annual earnings and
household net annual earnings. For each year, I estimate the tax and welfare parameters
using nonlinear least squares. The mean R-squared for the estimated tax functions is 0.89.
To put these functions into the model, I select, for each generation and year of age, the
tax function for the middle birth year for that generation at that age e.g. for the 1940s

generation, I assume that at age 30 they experience the 1975 tax system.

4.3 Public pension system

Estimation: 1 model a simplified version of the state pension system whereby state pension
income is an affine function of final earnings that varies by household type. To estimate
the parameters of this simplified state pension system, I simulate the household earnings
process for each generation a large number of times and then, for each simulation, use a
full state pension calculator (taken from Banks and Emmerson (2018)) to calculate the
state pension entitlements that would accrue to each household given their earnings and
employment history. I then estimate an OLS regression of household state pension entitle-
ment on generation-education-and-earnings-group-specific indicators and the interaction of
generation-education-and-earnings-group-specific indicators with household earnings in the

year before retirement.

Table 1 shows the estimated pension system parameters for households in the mid-earning
group of each cohort- and education-group. I express the intercept term as a percentage of
average working-life earnings for the generation, to abstract from changes in the real-terms
generosity of the pension system across generations that reflect state pensions keeping pace
with rising average earnings, and so that percentages are comparable across education groups

in each generation.
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Table 1: Public pension system parameters for mid-earning households, by generation- and
education-group

Generation | Constant (% of mean earnings) Earnings-related component (%)
Low-ed Mid-ed High-ed Low-ed Mid-ed High-ed
1930s 32.2 40.8 48.3 16.0 7.4 4.9
1940s 31.6 41.2 46.7 11.2 4.2 4.5
1950s 28.3 37.1 42.0 8.7 1.8 1.1
1960s 26.1 31.6 33.1 5.4 0.4 0.5
1970s 26.8 29.7 29.2 7.3 0.9 0.9
1980s 28.4 30.8 31.9 7.0 1.4 0.0

Note: Table shows the two parameters that define state pension entitlements as a function of period K — 1
household earnings for the mid-earning group in each generation-and-education group. The constant
component is expressed as a percentage of that generation’s mean earnings so that the figures are
comparable across education groups within each generation.

The average generosity of the state pension system is highest for those born in the 1930s
and 1940s, and declines over the three subsequent generations, who experienced less generous
earnings-related pension systems, before rising slightly for 1980s generation due to an increase
in the generosity of the flat rate component of the pension from 2016 onwards. The degree
to which pension entitlements are related to earnings, as measured by the difference in «

between education groups, as well as the size of 3, becomes weaker moving across generations.

4.4 Occupational pension provision

Data and estimation: To estimate the DB pension function and the proportion of households
with DB pension income, I estimate household DB pension income and DB membership using
the English Longitudinal Study of Aging (ELSA), a household panel survey representative
of the English population aged 50 and older. To estimate the prevalence of DB pensions
for younger generations and DC pensions for all generations, I use estimates based on the
Annual Survey of Hours and Earnings (ASHE), a representative sample of UK employees’

pay and pension provisions.

Table 2 gives the proportion of households in each generation and education group that
I model as having DB pension entitlements, and the value of DB income as a percentage of
mean earnings for that group. DB prevalence is steady over the 1930s to 1950s generations
but declines thereafter. Estimated employer DC contributions for each generation (averaging

over all of working life) rise to 2.5% of earnings for the 1980s-born generation. This increase
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reflects the introduction of automatic enrolment into workplace pensions in 2012.

Table 2: Occupational pension system parameters by generation- and education-group

Generation % with DB pension DB income as % of mean earnings Employer DC
Low-ed Mid-ed High-ed | Low-ed Mid-ed High-ed contribution %
1930s 30.8 48.6 68.3 33.7 36.9 47.6 0.3
1940s 28.1 48.4 68.1 34.8 35.4 43.1 0.4
1950s 22.1 48.6 67.4 31.9 36.5 40.4 0.9
1960s 20.0 37.3 56.1 31.9 36.5 40.4 1.6
1970s 20.0 35.0 42.8 31.9 36.5 40.4 2.1
1980s 20.0 35.0 40.0 31.9 36.5 40.4 2.5

Note: Table shows the proportion of households that are estimated to have at least one occupational DB
pension and the value of the DB pension as a percentage of average working-life earnings for that group.
Those not part of an occupational DB scheme receive employer DC contributions as an additional to their
gross earnings, at the rate reported in the final column.

4.5 Rates of return on assets

Data: Information on the returns to asset classes by year are taken from Jorda et al. (2019).
Mortgage rates are the effective mortgage rate series taken from the Bank of England’s “A
Millenium of Economic Data.” Future rate of return assumptions are based on forecasts
from Oxford Economics, the Financial Conduct Authority and the UK Office for Budget
Responsibility. All returns are after inflation. Returns to housing include rental yield,
capital gain and depreciation, returns to equities include capital gains and dividends, and
returns to bonds include capital gains and interest income. The real return to physical wealth

is assumed to be zero. The share of assets held in different asset classes is estimated using

data from WAS.

Estimation: 1 estimate portfolio shares held in the following asset classes: net housing wealth,
risky financial assets, safe financial assets, cash and physical assets. I use data from waves
1 to 5 of WAS on households’ portfolio shares in each asset class (assigning DC pension
assets across these asset categories). I calculate the portfolio share held in each asset class
in a number of net assets bins, for both households with and without a DB pension.'® To
extrapolate portfolio shares to years outside of the WAS data period, I assume that the share

of wealth held as housing depends not on the real level of wealth held but on the level of

167 tested whether, conditional on wealth level, there were differences in portfolio composition by education
group or generation but found no significant differences.

24



wealth as a fraction of the average house price in that year.!” I use estimates for housing
leverage as a function of age from Crawford and O’Dea (2020), estimated using WAS. The
realised rate of return experienced by a household of type w at age t is given by the product
of the portfolio shares in each asset for a household of their type at that age (7y’) and the
realised return to each asset type in the relevant years, taking a geometric mean of the 10
returns at each age (corresponding to the 10 birth years) in each generation. I assume that
households expect returns to be drawn from a distribution that reflects the long-term trends
in returns and the historic distribution of returns around that trend (further details are given

in Appendix B.

The overall effect of the trends in returns and the changes in portfolio composition across
generations is illustrated in Figure 7. This figure shows the modelled levels of expected
returns to assets as a function of the wealth, at age 30, for each generation. I express
wealth as a multiple of that generation’s average earnings at age 30. This illustrates that
younger generations face lower expected returns at given levels of wealth to earnings ratios,
compared to older generations. For each generation, returns increase with wealth because
households with more wealth tend to hold more of their wealth as housing, and, at higher
levels of wealth, as risky financial assets. However, for younger generations, the increase
in returns with wealth is less rapid at lower wealth levels due to the fact that they must
accumulate more wealth (as compared to their earnings) before the housing share of their

portfolio significantly increases.

17 Average house prices by year are taken from Nationwide’s house price index.
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Figure 7: Expected return to assets at age 30, by assets as multiple of generation’s average
earnings at age 30

Expected annual real return

Net assets as a multiple of annual average earnings

Note: Each series shows the households’ expected return to assets at age 30 as a function of assets
(expressed as a ratio to that generation’s average annual earnings at age 30).

4.6 Survival probabilities

Data: T use cohort life tables from the Office of National Statistics and ELSA, which is linked

to administrative death records.'®

Estimation: 1 estimate education-specific survival curves for each combination of education
level, earnings type and sex , for each sex and year of birth. Separately for males and females,
I take the ELSA data and estimate a Cox proportional hazard model where the explanatory
variables are education level and within-generation-and-education-group household wealth
tertile. I use wealth tertile as our measure of the individual’s household earnings group
as many older households are not in work and wealth rank is a good proxy for lifetime
earnings rank. I apply the estimated hazard ratios to the official life tables to obtain male
and female survival curves for each generation, education and earnings type. I use these to
create household survival curves by household type by using FES data on the distribution
of households across single male, single female and couple types (when aged 25 to 60) and

assuming survival realisations are drawn independently across members of couples.

18] use year-of-birth-and-sex-specific life tables for England. Cohort-based survival curves for the whole
UK are not available for all of the generations I examine, hence I use England and Wales only. However,
England and Wales make up almost 90% of the UK population so these likely closely resemble survival curves
for the whole UK.
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4.7 Household size and composition

Data: 1 use data from the FES, which contains information on the number and age of

individuals in each household.

Estimation: Using the FES I calculate the mean OECD-modified equivalisation factor by
generation and education-group, for ages 24 to 65.1 For generations that are not observed
through all of adult life, I extrapolate using the growth rate of the equivalisation factor
with age from earlier or later generations. At ages 65 and older, I take the distribution
of equivalisation factors at age 65, and assume that these change consistent with the rate
of transition of couple households to single households implied by the estimated survival

probabilities.

4.8 Inheritances

Data: T use WAS, which has data on lifetime inheritances received both before and during
the survey period. The first wave asked individuals whether they expected to receive an
inheritance and the amount that they expected to receive if so, selecting from 7 possible
ranges. The survival curves for parental households draw on the same data used to estimate

the household survival curves.

Estimation: 1 take the maximum inheritance reported as received or expected within each
household and discretise the distribution of inheritances into eight groups, including zero.
For each generation, education and earnings type, I calculate the distribution of responses
across these eight categories. For the 1930s and 1940s generations, for which the majority
did not receive inheritances, the distribution varies by education level but not earnings type.
Appendix Figure B.3 shows the proportion of individuals who are expected to inherit more

than given amounts, by generation.

4.9 End-of-life care costs

In England, retirees with assets above a low threshold are responsible for paying all costs

of assistance with living at home and costs of living in a residential or nursing care home.?

19Under the OECD modified scale, a single adult has an equivalisation factor of 1 and each additional
adult or child aged 14 or older adds an additional 0.5 to this and a child 13 or under adds an additional 0.3
to this equivalisation factor.

20Different systems have operated in Scotland and Wales. In 2021, the UK government announced a cap
on lifetime contributions to social care costs but this was then delayed indefinitely. This is after our data
period and so I treat households as having expected the prior system to continue.
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Data on end-of-life costs in the UK is limited and does not allow us to estimate how end-of-
life care costs have changed across generations. I use an estimated distribution of costs for
current older people and assume that other generations experience the same distribution of
costs relative to their annual earnings. This assumption may be thought reasonable given

that labour costs are the main component of end-of-life care costs.

Data: 1 use the distribution of individuals’ older age social care costs, estimated for the
2011 Commission on Funding of Care and Support. This is estimated for those aged 65 in
2010-11.21 While these estimates are for total costs over all of older age, the vast majority
of care spending comes in the final months and years of life. Forder and Fernandez (2011)
estimated that half of UK care home residents had a stay of 1 year and 7 months or less,

while only a quarter had stays of 3 years and 7 months or more.

Estimation: 1 discretise this distribution of social care costs into seven bins. This distribution
pertains to the 1960s generation. To obtain a distribution for other generations, I grow the
cost amount in each bin by the ratio of the generation’s average annual earnings to the

average annual earnings of the 1960s generation.??

5 Estimation of lifecycle model preference parameters

The lifecycle model has four preference parameters: the coefficient of relative risk aversion,
the discount factor and the two bequest motive parameters. Here, I describe the method of
estimation of the preference parameters when these are assumed to be common across the
1930s, 1940s and 1950s generations. Estimation under alternative assumptions is analogous,
with differences described in the following section.

I fix the coefficient of relative risk aversion at 3, following Crawford and O’Dea (2020) and
Scholz et al. (2006). I denote the vector of the remaining three preference parameters as A =
(B, ¢1, ¢2) and estimate these parameters jointly using the method of simulated moments. In
line with the literature (see, for example, French and Jones (2004) De Nardi et al. (2010) and
De Nardi et al. (2021)), I take the vector of other estimated model parameters, denoted ¥,
as given in the estimation. This vector includes the estimated ‘circumstances’ set out in the

previous section. I denote the true preference parameter vector Ay and estimate it by finding

21Figure 1 of the January 2022 Social Care Charging Reform Impact Assessment presents this distribution
in 2020-21 prices: https://assets.publishing.service.gov.uk/government /uploads/system/uploads/attachment_data /file /10449
social-care-charging-reform-impact-assessment.pdf.
22The distribution for the 1960s generation is as follows: 27% of households are expected to have zero
social care costs, 23% to spend £11,000, 18% to spend £36,000, 10% to spend £67,500, 8% to spend £87,500,
8% to spend £125,000, 6% to spend £225,000.
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the vector, A, that minimises the distance between certain model-generated moments and
their data analogues, given x.

The moments that I use for estimation are the 25th percentile, 50th percentile and 75th
percentile of total net wealth at each age for the 1930s, 1940s and 1950s generations. All
moments are informative about all elements of the parameter vector. However, intuitively,
the discount factor is identified by the levels of median wealth, the strength of the bequest
motive, ¢1, is identified by the speed at which wealth is drawn down at older ages, and the
extent to which bequests are a luxury, ¢o, is identified by the differences in the degree of
wealth inequality and how it evolves at older ages.

Let W, (A, x) be the model predicted ¢"" quantile of total net wealth for generation g at
age t and 7, the proportion of simulated households with wealth below this level i.e. for the
median 7, = 0.5. Let W;; denote households i’s total net wealth in time ¢ as measured in the
WAS data. Assuming that observed assets have a continuous density at the true parameter

vector (Ay, Xo), we obtain moment conditions of the form
E[I{W;, < W, (Ao, x0)} — myli is alive at t and in generation g] = 0 (21)

for every age t, generation g and for ¢ € {25,50,75}. Let CA;(A,)%) be the vector formed
by replacing W, (Ao, xo) with W, (A,x) in Eq. (21) and stacking across all ages and
generations and estimation quantiles. The estimated parameter vector is given by minimising

the GMM criterion function as follows:
A =argmin G(A, R) WG(A,R), (22)
A

where W is some square weighting matrix. I use a weighting matrix whose diagonal elements
are equal to the the diagonal elements of the inverse of the variance-covariance matrix of the
data used in estimation, with off-diagonal elements equal to zero. The asymptotic distri-
bution of parameter estimates and model overidentification tests are discussed in Appendix
C.

I obtain A by finding the parameter vector that minimises the GMM criterion function.
I start by solving and simulating the model a large number of times for a set of parameter
vectors randomly drawn using a Sobel sequence. I construct the model-predicted quantiles of
the wealth distribution and calculate the GMM criterion for each parameter vector. Starting
from the parameter vector from this set with the smallest criterion value, I then search over

the parameter space using the Nelder-Meade simplex algorithm.
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Parameter estimates: Table 3 shows the estimated preference parameters. I show a set
of estimates obtained by fitting to only the median level of wealth at each age for each
generation and a set of estimates obtained by fitting to the 25th percentile, median, and
75th percentile of wealth at each age for each generation. The estimated level of patience
is close to 1 in both cases. The bequest motive parameters are often described in terms of
their implications for the share of wealth left as a bequest, rather than consumed, in the
terminal period when death next period is certain. The sets of parameters imply similar
marginal propensities to bequeath out of final-period wealth of 95% and 96%, respectively,
for those making bequests. This is similar to other estimates in the literature (see De Nardi
et al. (2021) for a discussion). Positive final-period bequests are made by those with at
least £6,517 in wealth and at least £17,697 in wealth, under the two sets of estimates,
respectively.?> Appendix Figure D.1 shows that both sets of parameters give a close fit to
the 25th, median and 75th percentiles of wealth at each age for each generation, and a good
fit to the generation-on-generation growth in median consumption, which is untargeted in
estimation. In the following analysis, I use the estimates based on fitting median wealth

only.

Table 3: Preference parameters estimated when fitting data for 1930s, 1940s and 1950s-born
generations and assuming common preferences across generations

Fitting 50th percentile Fitting 25th, 50th, and 75th percentile

(1) (2)

N . 0.999 1.008
B patience (0.0007) (0.0004)
R ‘ ‘ 7,156 14,642
¢1: bequest intensity (271) (373)
160,699 436,394

(52: bequest curvature

(11,638) (10,833)

Note: Standard errors are in parentheses. The coefficient of relative risk aversion is set to 3 in
both specifications. The bequest curvature parameter is expressed in pounds in 2018 prices.

23For comparability with the literature, I calculate bequests as a function of cash-on-hand for an individual
who faces death next period with certainty, faces no end-of-life care costs and will receive a rate of return
on wealth of 2.3% with certainty.
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6 Results

6.1 Changing circumstances or changing levels of patience?

I first show results from two ‘exercises’ that assess whether changing circumstances or chang-
ing preferences explain why generational wealth grow was strong but has stopped for younger
generations. First, I simulate the model for all six generations, varying the generation-specific
circumstances with each generation but holding preferences fixed at the levels estimated by
fitting to the wealth data for the 1930s, 1940s and 1950s-born generations. Figure 8 shows
that the model generates the large increases in median wealth across the older generations
observed in the data. The model is also able to replicate the similar levels of median wealth,
compared to the preceding generation, for the 1960s generation onwards. Therefore, chang-
ing circumstances are able to generate the qualitative pattern in the data, within a model
in which preferences are unchanging across generations. Importantly, as shown in Appendix
Figure F.1 (a), the model generates large differences in wealth between the three older gen-
erations during working life, meaning that the lack of generation-on-generation growth in

wealth for younger generations is not a necessary consequence of the model structure.

Figure 8: Comparison of median wealth in WAS data and model simulations under fixed
preferences
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Note: Model simulations use the same estimated level of patience (0.999) for each generation,
combined with the generation-specific model inputs capturing economic and demographic
circumstances. Source: WAS waves 1 to 6 and model simulations.
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While closely fitting the wealth patterns seen in the data, the model fit for younger
generations in Figure 8 is not exact. In a second exercise I therefore re-estimate the model,
allowing patience to vary across generations and assess whether these levels of patience, and
the simulated levels of wealth that they imply, are substantively different from each other
and from the estimate reported in Table 3. In this estimation, I fix the bequest motive
parameters at the levels reported in Table 3. I do this for two reasons. First, the bequest
motive parameters are identified primarily by the wealth patterns of the generations who are
observed at older ages. Bequest motive parameters that vary across all generations cannot be
plausibly separately identified from varying patience, given that younger generations have
not yet been observed into older age. Second, I want to make the strongest test of the
hypothesis that there are changing levels of patience across generations. If I do not find
strong evidence of changing levels of patience even when loading all variation in wealth that
is not explained by changing circumstances onto patience, then we can be confident that the
data gives us no reason to think that patience has changed across generations.

Table 4 shows the estimated levels of patience for each generation, and their associated
confidence intervals. The table also reports, for each generation, the simulated levels of

24 'When allowing

wealth at age 65 (which is close to peak wealth for each generation).
patience to vary by generation, I estimate that patience is stable across the three older
generations, at 0.999, and declining across the younger three generations. The 1980s-born
generation has the lowest estimated level of patience of 0.992. One way of interpreting
the magnitude of this decline in patience is to look at the implications for wealth. The
table shows that the difference in simulated wealth at age 65 under the generation-specific
level of patience, relative to wealth when assuming a common level of patience across older
generations. Figure 9 shows the full age-profiles of median wealth under the model simulated
using the generation-specific estimates and that using the common level of patience, for the
1960s, 1970s and 1980-born generations. For the 1980s-born, the difference between the two
wealth profiles is largest: wealth at age 65 is 7.3% lower under the generation-specific rather
than common level of patience. This is substantive. It is nevertheless much smaller than the
increase in simulated wealth across generations from the 1930s-born to 1950s-born. Median
wealth at age 65 is simulated to be 51% higher for the 1940s-born than the 1930s-born and
30% higher for the 1950s-born than the 1940s-born (implying a 97% rise from the 1930s-born
to 1950s-born). The lower patience on the part of younger generations could therefore not

be the primary explanation for generational increases in wealth of this size having stopped.

24The full median wealth profiles for each generation are shown in Appendix Figure F.1.
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Table 4: Comparison of discount factors and simulated wealth at age 65, under common and

varying discount factor

A Wealth at age 65 | % difference: % difference: vs

Generation | 3,, [95% CI] (£,000) common vs prior generation
£ common [ varies | varying 8 |  common [ varies

1930 [().98%???001} 307 306 03 ) )
1940s [().98'7???001} 461 461 0.0 50.2 50.8
1950s [(),923?3)()2} 602 602 -0.1 30.5 30.4
1960s [().985?.8000} 621 610 -1.8 3.1 1.3
1970s [().98&]9.3%‘)97} 683 648 -5.0 10.0 6.4
1980s [().5)2:5?2.2998} 661 613 -7.2 -3.3 -5.4

Figure 9: Comparison of median wealth under common and generation-specific discount

factors
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I have shown that changing circumstances can largely explain the wealth patterns that we

observe. This raises the question of what changes in circumstances generated large increases

in wealth across generations from the 1930s to the 1950s-born and what has changed such

that this has stopped for later generations. To answer this question, I use the model to isolate

the contribution of changes in each economic and demographic circumstance to generational

wealth differences. First, I show how the simulated level of median wealth changes when
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I vary each circumstance in isolation, holding all others constant. In Figure 10 I show,
for each circumstance, how the simulated median level of wealth varies when changing the
inputs to those for the 1930s, 1950s and 1980-born generations, holding the inputs for all
other circumstances constant at the level for the 1950s-born generation.

Second, I use these counterfactual simulations to decompose the percentage difference in
median wealth at age 65 between the 1950s-born generation and to the 1930s-born generation
into parts attributable to each economic and demographic circumstance, a part attributable
to the change in estimated patience across generations, and a part attributable to the inter-
action between factors. I choose age 65 as this is the oldest age reached by the 1950s-born
generation in the data and close to peak wealth. In the same way, I decompose the difference
in wealth between the 1980s-born and 1950s-born generation at age 65. These two decom-
positions are shown in Figure 11. I also show the decomposition of the change between these
two pairs of generations at age 33, the oldest age reached by the 1980s-born generation in the
data. These two decompositions are shown in Figure 12. I compare only three generations to
keep the comparisons clear and because most circumstances have changed smoothly across
generations, meaning that the profiles for intervening generations lie between those shown.
In Appendix E, I set out precisely how these counterfactual simulations are constructed.

The key findings of this analysis are as follows. The circumstances where changes have
been most consequential are the level and profile of earnings and the returns to assets.
Changes to taxes and household composition are also important. In panel (a) of Figure
10, T show the results of counterfactuals where I increase and decrease the distribution of
earnings in proportion to the difference in average annual household gross earnings across
generations.? Average annual household working-life earnings were around 50% higher for
the 1950s-born than the 1930s-born generation and this feeds through to simulated wealth
levels. The growth rate of average annual household earnings between the 1950s and 1980s
generation is estimated to be lower, at around 20%, and consequently the wealth profiles for
those generations are more similar.

Panel (b) of Figure 10 shows the effects of the varying age profile of earnings (i.e. change
in earnings with age) across these three generations. Differences in the age profile of earn-
ings arise due to differences in employment rates by age and differences in earnings growth
conditional on employment. Younger generations both enter and exit the labour force later
in life than their predecessors. Their higher levels of education also mean they see faster

earnings growth with age, conditional on employment. Consequently, wealth accumulation

25For the each generation, I calculate average annual earnings over ages 24 to 64. If generation X has
average annual earnings that are on average Y% higher than the 1950s-born generation, I increase each point
on the distribution of possible earnings levels for the 1950s generation by Y% to yield the counterfactual for
generation X.
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is pushed back into later life. Simulated wealth for the 1950s-born is 11% lower at age 33
but 10% higher at age 65, as compared to the 1930s-born. Comparing the 1980s-born to
the 1950s-born, we see substantially slower wealth accumulation in early working life for the
1980s-born (27% less by age 33). However, the gap is closed by the end of working life.
Changes in earnings risk across generations have negligible effects on wealth at retirement
but do lead increased precautionary saving for younger generations in early life, with wealth
4% higher at age 33 due to the increase in risk between 1950s and 1980s generations.?¢
Differences in experienced rates of return affect both the level and the profile of wealth
accumulation. The biggest impact of the different rates of return experienced by different
generations comes after age 50, when comparing the 1930s-born and 1950s-born generations’
returns. While in their 50s and 60s, the 1930s-born generation approached the peak of
their wealth and also experienced the returns to housing in the 1990s and 2000s and the
high returns to equities in the 1980s. By contrast, the 1950s generation experienced these
‘good’ years at an earlier point in their lifecycle and experienced the period of lower returns
following the financial crisis when in their 50s. The expectation that returns to most assets
will be lower going forward than they were before the financial crisis means that median
simulated wealth based on the 1980s generation’s expected returns is 16% lower at age 65

than under the 1950s generation’s returns.

26For brevity, earnings risk is not shown in Figure 10 but is included in Figure 11 and Figure 12.
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Figure 10: Effect on simulated median household
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Note: Each figure shows the effect of varying individual circumstances to their levels for the 1930s, 1950s
and 1980s-born generations while all other circumstances are set to those for the 1950s-born generation.
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Changes to the timing of partnering and having children, as well as changes in the
number of children in each household, have significant implications for the age-profile of
wealth accumulation. Those born in the 1930s had significantly larger households than
those born in the 1950s, until they were in their late 40s. The estimated model predicts that
this would lead to a greater amount of wealth accumulation for the later generation and,
in particular, a greater proportion of wealth accumulation happening before the age of 50,
with 14% more wealth held at age 33 and 10% more at retirement. Those born in the 1980s
had much smaller households in their 20s and early 30s than did those born in the 1950s.
Consequently, simulated median wealth is 37% higher at age 33. This difference reduces to
2% by age 65, indicating that much of the effect on wealth during working life is a retiming
of saving.

A number of other factors have substantial, but smaller, impacts on generational wealth
differences. Firstly, four factors contribute to slightly higher levels of wealth at age 65 for
the later-born generations. In decreasing order of quantitative importance: The decline in
rates of personal taxation has the effect of increasing lifetime disposable income and allows
later-born generations to accumulate more wealth throughout working life. The simulated
median level of wealth at age 65 is 9% and 8% higher for the 1950s-born compared to the
1930s-born and for the 1980s-born compared to the 1950s-born, respectively, as a result of
the changes in taxation faced across generations.

Greater longevity leads to a slightly larger amount of wealth being held into retirement
and it being drawn down more slowly through later age. The expansion of survival at older
ages is simulated to have a slightly larger effect on wealth when comparing the 1950s-born
to the 1930s-born generation (around 3% increase in wealth at age 65) than when comparing
the 1980s-born to the 1950s-born (1% more wealth at age 65), in line with the slowing of
generational increases in life expectancy.

The decline in the generosity of the state pension means that those born in the 1950s
would be expected to save 5% slightly more for their retirement than those born in the
1930s. The change in the state pension system faced between the 1950s-born and 1980s-
born generations is expected to lead to 3% more retirement wealth.

Inherited wealth grows in significance across generations. Those born later save slightly
less during working life in anticipation of a larger future inheritances, but the uncertainty
over the inheritance amount means this effect is small (a 3% reduction in wealth age age 33
when comparing to the 1980s-born to the 1950s-born). At age 65, the larger inheritances
received by the 1950s generation, compared to the 1930s generation, leads to 2% more wealth
being held, with an equivalent increase between the 1950s 1980s generations. While each of

these components may be viewed as modest in size, together they would be expected to lead
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to an 18% increase in wealth between the 1930s-born and 1950s-born at age 65 and a 14%
increase in wealth between the 1950s-born and 1980s-born generations.

In addition to the negative effect of changes to rates of return, the other factor with a
significant negative impact on generational wealth growth is changes to occupational pension
provision. The decline in generous occupational DB pensions and their replacement with
employer DC contributions is effectively a reduction in lifetime remuneration for those born
later and so leads to lower wealth. This effect is substantive, being estimated to lead to a
5% reduction in wealth at age 65 when comparing the 1950s-born to the 1930s-born and a
9% reduction when comparing the 1980s-born and to the 1950s-born.

I show the impact of changing the assumed level of patience between its levels estimated
for the 1930s, 1950s and 1980-born generations to illustrate its modest quantitative impor-

tance alongside the change in economic and demographic circumstances.

6.3 Implications of changing circumstances for consumption and

welfare

There are several reasons why changing circumstances can have a different effect on equiv-
alised consumption and welfare than on wealth. First, differences in household size or
longevity mean that a given level of wealth can purchase different levels of annual equivalised
consumption. Second, differences in returns to wealth and employer pension contributions
imply differences in the level of saving out of earned income (and therefore forgone consump-
tion) that is needed to achieve a given wealth level. Third, differences in net government
transfers can drive differences in the relationship between private wealth and after-tax finan-
cial resources. Finally, changes in the timing of the receipt of income — holding consumption
plans constant — or changes in the chosen timing of consumption — holding income streams
constant — can mean that the timing of wealth accumulation changes without lifetime re-
sources and lifetime consumption changing.

I use the model to show the change in equivalised consumption that results from each
change in circumstances (shown in Appendix Figure F.4).2” T find that while median wealth
at age 65 is simulated to be 97% higher for the 1950s-born than the 1930s-born, simulated
median equivalised consumption increases by 40% on average across these generations.?® For
the 1980s-born, median wealth is expected to be 2% higher at age 65 than for the 1950s-born

27 verify that the model generates similar growth rates of consumption across generations as are observed
in the data. Appendix D Figure D.2 shows the growth rates of median consumption between adjacent
generations as simulated by the estimated model and as observed in the data, at the ages where data is
available for each pair of generations.

28The growth rate of consumption is based on taking the mean of annual equivalised consumption from
the beginning of life until female life expectancy and comparing this value across generations.
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Figure 11: Decomposition of generational differences in wealth
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(b) Comparison of 1950s and 1980s-born at age 65

but median equivalised consumption is 14% higher over working life. This implies that we
should expect generational increases in living standards to slow, but not to the extent seen
for wealth. One major reason for this is that while the steepening of the earnings profile is a
driver of generational wealth growth across the 1930s to 1950s-born and leads to lower wealth
accumulation in early life for the 1980s-born, its effects on median equivalised consumption
are more muted.

To assess the welfare impact of changes in circumstances, I calculate the compensating
variation for each change in circumstances across pairs of generations. Define Vi,o(ao, X) as
the value of household ¢’s lifetime utility — given realised values of shocks — as a function

of initial assets, ag and circumstances y. I define the compensating variation for a change
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Figure 12: Decomposition of generational differences in wealth
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in circumstances for generation g as the level of additional start-of-life assets, af, which,
if held each member of generation g, would leave ez-post mean lifetime discounted utility
unchanged when experiencing the change in circumstances i.e. for a change in circumstances

from x to x, a} solves

/ Vro(a0, x)di = / Vio(az, ' )di. (23)
i€g i€g

Figure 13 shows the compensating variation for changes relative to the 1950s baseline.?

Panel (a) shows the compensating variation for a change from one of the circumstances

29T do not make the calculation for the change in survival probability as this depends on the assumed
value of life.
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being from the 1930s-born to all being from the 1950s-born and (b) shows the compensating
variation for a change from all circumstances being those of the 1950s-born to one of the
circumstances being from the 1980s-born. Someone would have to be given £106,000 or 3.5
times annual average 1950s earnings to accept the 1930s-born level of earnings rather than
the 1950s-born level. Someone would have to be given £60,000 or 2.0 times annual average
1950s earnings to accept the 1950s-born level of earnings rather than the 1980s-born level.
The other changes in circumstances that lead to substantial increases in welfare are the
decreasing sizes of households and the decreasing burden of taxation. The fact that earnings
come later in life for the 1950s-born compared to the 1930s-born is welfare-reducing (due to
significant foregone returns). The decline in returns across generations has an compensating
variation of around -£10,000 looking across both pairs of generations. Other changes have

smaller effects.
Figure 13: Estimates of compensating variation of changing circumstances
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Note: Figure shows the compensating variation associated with changing each circumstance from
its 1930s level to its 1950s level (panel a) or from its 1950s level to its 1980s level (panel b).

6.4 What if there hadn’t been a house price boom?

One major driver of the change in returns to wealth over time is the dynamics of house
prices, which roughly doubled compared to average earnings between the mid-1990s and late

2000s. Given the importance of housing wealth in households’ portfolios, I quantify the effect
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of this increase in house prices on the wealth and consumption of different generations. I
compare the model simulations to a model counterfactual where the large increase in house
prices compared to earnings did not take place. Specifically, in this counterfactual, house
prices remain at their 1995 level, as a ratio of average household earnings, over the period
1995 to 2015, before reverting to their assumed long-run growth rate.®® The flow return
from housing, composed of the imputed rental yield less taxes and depreciation, is assumed
to be unchanged in real terms, meaning that it is higher as a percentage of the house value
in the counterfactual after 1995. Households’ expectations are the same as in the baseline
simulation until 2015, but households expect a higher return thereafter, in line with the
lower prices and therefore higher percentage-terms rental yield.

This counterfactual implies much reduced capital gains on housing wealth during the
1990s and 2000s, and increased total returns going forward (as lower prices imply a higher
flow of rents net of costs). The counterfactual also implies a change in households’ portfolio
composition because portfolio composition in the model is a function of the level assets as
a fraction of average house prices. At moderate levels of wealth, a lower house prices imply
a larger share of wealth held as housing. This captures the empirically important fact that
increased house prices coincided with a decline in homeownership for those at younger ages.

Figure 14 compares the counterfactual levels of median wealth and equivalised consump-
tion to their baseline levels, for the 1930s-, 1950s- and 1980s-born generations. Wealth is
decreased significantly for those born in the 1930s and 1950s, at ages that correspond to
the time when the house price boom arrived. Median consumption after the boom years is
reduced. This is particularly the case for the 1930s-born generation, because they retired
just as the house price boom happened, and can crystalise their capital gains as they spend
down assets in retirement. Their consumption is 13% higher at age 70 as a result of the
house price boom. For the 1980s-born generation, wealth and consumption are higher in
the counterfactual because they hold more of their portfolio as housing wealth and it has
a higher return over most of their life. Their consumption is 13% lower at age 70 as a
result of the house price boom. This is a quantification of the ‘asset price redistribution’ of
Fagereng et al. (2022). Without the house price boom, generational wealth and consumption
growth is still strong across the older generations but growth in wealth between the 1950s
and 1980s-born is stronger. Peak wealth growth between the 1950s and 1980s generations is

by 23% in the counterfactual, compared to 2% in the baseline.

30Mean house prices were 3.5 times mean annual household earnings in 1995. Average annual earnings is
computed as mean household earnings for the population aged 16-64.
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Figure 14: The effect of the increase in house prices compared to earnings on the 1930-born,
1950s-born and 1980s-born generations’ median wealth and equivalised consumption
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7 Conclusion

The reasons why generational wealth growth was strong between the 1930s and 1950s-born
but has stopped thereafter are therefore as follows. The biggest single contribution comes
from the slowing of generational earnings growth. The change in the ‘shape’ of the earnings
profile also makes an important contribution. Over older generations, expansions in the
length of working lives contributed to generational wealth growth. For younger generations,
a steeper profile of earnings, stemming from higher levels of education and later entry into
the workforce, implies lower wealth accumulation in early working-life but higher wealth
accumulation thereafter. A number of other factors also play a smaller part. The slowing of
the reduction in household size, the withdrawal of occupational DB pensions, and the slowing
of the expansion of life expectancy are next most important when looking at wealth at age 65.
Changes to the tax system and to the timing of partnering and children act to drive wealth
growth at younger ages for the 1980s-born (compared to the 1950s-born) more strongly
than for the 1950s-born (compared to the 1930s-born). Without these changes, generational
wealth across younger generations would have been slower still. Importantly, generational
wealth differences do not map directly to generational differences in consumption and welfare.
Although generational progress in consumption has slowed, it is expected to be higher than
that observed for current wealth, because younger generations are expected to see greater

earnings progression as they age, and they have smaller households and face lower taxes.
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A Online Appendix: Numerical method for solving the

lifecycle model

As there is no analytic solution to the household problem, it must be solved numerically.
The model has 9 state variables: generation, household education level, household earnings
fixed effect, whether the household has a defined benefit pension, the household persistent
earnings component, employment status, age, whether the parental household is alive, and
start-of-period cash-on-hand. In some periods, these state variables can take on only one
value. For example, after the latest age at which a parent can die, there is only one value
for whether the parental household is alive. I solve the model at a number of discrete points
on 9-dimensional grid for the state variables. There are 6 generations, 3 education groups,
3 values for the household fixed effect and 2 values for whether or not the household has a
defined benefit pension. This yields 108 household types (combination of values of these first
4 state variables). For each household type I create a beginning-of-period cash-on-hand grid
which has 20 values at each age. These values span from the minimum possible beginning-
of-period cash-on-hand (the sum of pretax income and the age-specific borrowing limit) to
the maximum possible beginning-of-period cash-on-hand (the sum of the maximum possible
pretax income and the maximum possible beginning-of-period assets). Maximum beginning-
of-period assets is obtained by receiving maximum possible income in all prior periods, saving
all income in all periods, and receiving the maximum possible return to assets in all periods,

and is defined as: )
T=t—

afy = Y (eI (L )] (24)
=25
where ;%" is the maximum pretax income in period ¢ that can be received by the relevant
household type. Grid points are spaced so as to be more dense at lower asset levels. There
are 87 periods (from age 24 to a maximum age of 110).

The choice variable for the household is consumption, or, equivalently, end-of-period
assets. I calculate the household’s optimal choice at each grid point as follows. For each
household type, I solve the model recursively, beginning in the final period. At the end of the
final period, the household will die with certainty and decides how much of start-of-period
cash-on-hand to consume (which requires the payment of taxes) and how much to leave as
end-of-period assets. The sources of uncertainty are the return on assets and the end-of-life

cost. The assets remaining after the realisation of these shocks is the household’s bequest.



The optimal choice of end-of-period assets, a; - solves

Vr(Mr;w, ex 1) = max {U(T(MT —ap))+

T ) ¢(b<a;<1+rTH)))dF;,TH(mra:,T>dF;<m>}, (25)

subject to the borrowing limit. For each point on the grid of state variables in period T, I
find the level of end-of-period assets in period T that solves this value function using the
Matlab function ‘fminbnd’, which uses golden section search and parabolic interpolation
methods to find the maximum of this expression within the feasible set of end-of-period
assets. Numerical integration over the distributions of returns and end-of-life costs uses the
method of Tauchen. With the optimal choice of consumption and end-of-period assets, I
obtain the maximised value function at that grid point.

I then move backwards through the late retirement periods of the household’s lifecycle,
solving for the optimal choices of end-of-period assets at each grid point. Rather than storing
the value of the realised level of cash-on-hand at each grid point conditional on survival (i.e.
storing Vi(My;w,ex—1)), I integrate over the distribution of rate-of-return and end-of-life
cost shocks, conditional the household type, final working-life earnings, and a grid of values
for end-of-period assets, in the prior period. This grid for end-of-period assets is defined
analogously to the grid for start-of-period cash-on-hand. This yields a set of values for the
expected value of end-of-period assets, conditional on survival to the next period, for each
combination of state variables, which I store. I denote this expected continuation value as
f/t(a;*_l; w,ex_1). In the late retirement periods up to period 7' — 1, I therefore obtain the

optimal choice of end-of-period assets, a; as the solution to

ViMy;w,ex—1) = max {U(T(Mt —a})) + Bsis1 Vi (@) w, exc—1)+

t
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subject to the borrowing constraint. I find the solution to the value function using ‘fminbnd’,
linearly interpolating the expected continuation value function, ‘A/Hl(aj;w, ex_1), between
the end-of-period asset grid points at which values are stored.

In the early retirement periods, the optimal choice and value function vary by whether or
not the parental household is alive. In working-life, choices and value functions additionally
depend on the persistent earnings shock and employment status. The approach is analogous:

in each period, I solve for the optimal choice of end-of-period assets at each grid point. I



then integrate out the realisation of shocks and the realisations of the evolution of the state
variables, conditional on end-of-period assets and each combination of the state variables
(other than cash-on-hand) in the prior period. I store this expected continuation value
function and linearly interpolate it when solving for the optimal choice of end-of-period
assets in the prior period. I work backwards from the oldest to the youngest age, solving for
optimal choices at each grid point until reaching the initial age.

Each state variable other than cash-on-hand takes on a discrete set of values. When
simulating the model, I linearly interpolate the policy function for end-of-period assets when
the simulated level of cash-on-hand is not on one of the grid points for which a solution is

calculated and stored.

B Online Appendix: Further details on estimation of

economic and demographic circumstances

B.1 Earnings process

Data: 1 use two datasets. The first is the Family Expenditure Survey (later called the Ex-
penditure and Food Survey and then the Living Costs and Food Survey, with this collection
of surveys referred to here as “FES”), an annual household survey running since 1968. This
measures household earnings and household members’ age and (since 1978) level of educa-
tion. The second dataset is the UK Household Longitudinal Study and its predecessor the
British Household Panel Study (I refer to the combined data as “UKHLS”). This annual
household panel has run since 1991 and measures household earnings, and household mem-
bers’ age and education. The two data sources are complementary: the FES runs for a
longer time period, allowing us to observe older generations when they were at younger ages,
while the UKHLS is a panel, allowing us to observe earnings and employment transitions. I
use data for all years from 1968 to 2018 in the FES and 1991 to 2018 in the UKHLS and
keep households with year of birth between 1930 and 1989. In both datasets, I construct a
measure of employment and total gross annual earnings at the household level. Households
consist of either a single individual or a couple, plus any dependent children the individual
or couple has. This corresponds to the UK concept of a ‘benefit unit’ and defines adults who
are co-resident but not in a couple as separate households. A household is employed if any
member records positive earnings and is not employed otherwise. Earnings are the sum of
all earnings from employment and self-employment recorded in the data. When selecting a
balanced panel of benefit units in the UKHLS, I define a benefit unit as the same benefit

unit in another period if it has the same members (excluding dependent children). I enforce



that a panel cannot run across the ‘seam’ between the British Household Panel Survey and
Understanding Society years of the UKHLS surveys (due to a change in periodicity). When
selecting balanced panels I also drop observations where consecutive interviews are less than

9 months or more than 15 months apart (this is 3% of interviews).

Estimation and identification: 1 employ a multi-step procedure common in the earnings
process literature (see, for example, Meghir and Pistaferri (2011)). In the first step, I estimate
the deterministic component of log earnings by estimating age-profiles for log household
annual gross earnings using the FES (using years from 1978 onwards when education is
measured). Let ey, g;, ed; and age;; denote the earnings, generation, education level and age

of household ¢ in time ¢. I estimate the following specification using OLS:
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where ¢; is a linear time trend and Ziil DPi’ft are a series of time effects constrained to
sum to zero (see Deaton and Paxson (1994)). I control for the interaction of education
and generation dummies as well as the interaction of a full set of year-of-age dummies with
education dummies. This embodies the assumption that while the average level of earnings
can vary across cohort-education groups, average log earnings are assumed to vary with
age in a way which is depends on the individual’s education level, but does not depend on
their generation. The time trend and Deaton-Paxson dummies can be interpreted as cyclical
deviations around a linear time trend, embodying the macroeconomic trend and cycle. This
form allows me to control flexibly for the effects of age, while allowing the returns to different
levels of education to vary across cohorts.?!

In the second step, I estimate the parameters governing the distribution of the household
fixed effects and the distribution and evolution of the persistent stochastic component of
earnings. The estimation of these components follows Arellano et al. (2017) and uses the
UKHLS data. I estimate the equivalent of Eq. (27) using the UKHLS data and obtain the
regression residuals for each household. T then use the estimation algorithm of Arellano et al.
(2017) to estimate the distribution of the permanent, persistent stochastic, and transitory

components of earnings and the quantile functions governing the transitions of the stochastic

31Separation of time effects into a linear time trend and a cyclical fluctuations around this means that
I can extrapolate to years outside the data period under the assumption of a constant time trend and no
future cyclical fluctuations.



component. This estimation procedure is conducted separately for each education group,
allowing for the possibility that household heterogeneity and earnings dynamics will differ
by education level. T use the same specification of the order of the hermite polynomials
for each component of the process as used by Arellano et al. (2017) (tensor products of
polynomials of degree 3 (in the lagged persistent component) and 2 (in age) for the transitions
of the persistent component, and polynomials of degree 2 in age for the initial distribution
of the persistent component and for the transitory component). Again following Arellano
et al. (2017), T use quantile regressions of earnings on their lagged values and age to set
initial parameter values. I use the same variances for the random walk proposals in the
Metropolis-Hastings sampler as Arellano et al. (2017), which yields an acceptance rate of
around 0.20-0.25.

In the UK, earnings risk increased markedly between the late 1970s and early 1990s
(Blundell et al. (2013); Blundell and Etheridge (2010)). To account for this, I assume that
this change took the form of an increase in the age-and-education-specific dispersion of the
persistent earnings shocks over time and apply a year-and-education-specific loading to the
persistent stochastic component of earnings in years prior to 1991. I estimate the percent-
age increase in the age-and-education-specific variance of log earnings over the period from
1980 to 1991 using the FES. For generations observed before 1991, this yields an age-and-
education-specific loading for the persistent stochastic component that fits the increase in
the variance of log earnings observed in the cross-sectional data. I discretise the estimated
distributions of the fixed effects and distributions and transitions of the stochastic com-
ponent using the approach of De Nardi et al. (2019). I estimate employment transitions
non-parametrically, conditional on household type and age.

I pursue the flexible quantile function approach to modelling household earnings dy-
namics because it has been shown that there is important age-dependency, nonlinearity
and conditional skewness in earnings innovations and that this has quantitatively impor-
tant implications for the level and distributions of wealth when incorporated into a lifecycle
savings model (see De Nardi et al. (2019) and Arellano et al. (2017)). Incorporating the
richness of household earnings risk into our model is therefore likely to be important for
our estimated preference parameters and resulting conclusions about how these vary across
generations. Appendix B describes the estimation in more detail and and shows that the
estimated earnings process fits key cross-sectional and dynamic properties of the household
earnings distribution.

Identification of the parameters of the deterministic components of the earnings process
given cross-sectional data is standard. Given the assumption of common age profile across

cohorts for each education group, we can separately identify the cohort and age effects for



each education group so long as multiple cohorts are observed at each age. The time trends
are separately identified from the age and cohort effects given the Deaton-Paxson restriction.

Because the UKHLS data begins in 1991 and the youngest generations have not completed
working life by 2018, I cannot conduct this estimation procedure separately by generation. I
account for the changes in earnings risk that happened before 1991 by allowing the age-and-
education-specific quantiles of the persistent stochastic component to vary by generation.
For each age-and-education group the age-and-education specific quantiles are assumed to
be some multiple of that estimated in the UKHLS data. Letting Q.q.(-) be the conditional
quantile function estimated using the UKHLS data. The conditional quantile function for

household type w is given by

Qg,ed,t(') = Lg,ed,thd,t(')- (28>

The generation-education-age-specific loadings are informed by the cross-sectional FES data.
I estimate the average annual percentage change in the education-and-age-specific variance
of log earnings over the period from 1980 to 1991. Each generation observed before 1991
therefore has a loading (less than 1) that varies by education and age, depending on the
years in which that generation was at each age.

I discard the transitory component when putting the earnings process into the lifecycle
model, on the basis that this partly consists of measurement error. I discretise the estimated
distributions and transitions using the approach of De Nardi et al. (2019). I discretise the
household fixed effect distribution into 3 equal sized bins. I discretise the distribution of
the persistent component at each age into 3 bins covering the bottom 25%, middle 50% and
top 25% of the distribution, respectively. Given I estimate the earnings process separately
for each education group, this yields an earnings process with 27 possible positive values of
earnings at each age for each generation.

The probabilities of being in employment are a function of generation, education, age
and the household earnings fixed effect. I estimate these probabilities non-parametrically,
by calculating the proportion of households that transition in and out of employment for
each generation, education, age and tertile of the earnings distribution (as there are three
levels of the household fixed effect). For generations not observed over the whole of their
working lives, I base their employment transitions on those of the nearest generation that is
observed at that age. To do this, I take the employment transitions for each household type
for the adjacent generation and scale the probability of transition proportionally to fit the
observed employment rate for each household type in the FES (which covers a longer time
period).

As demonstrated in Arellano et al. (2017), the marginal distributions the stochastic com-



ponent and their transitions are identified given 4 periods of panel data and some conditions
on the process, including a completeness condition. Intuitively, the completeness condition
requires that there is some dependence of the persistence component such that they can be
distinguished from the transitory component. As we have data on multiple cohorts for whom
the initial and terminal ages are different, then by the assumption of the invariance of these
distributions of over time, and with the parametric restrictions in the empirical specification

of the model, we can recover these distributions at all ages.

Model fit: Figure B.1 and Figure B.2 show the comparison between the simulations of
household earnings and employment rates by generation and education group and their

equivalents in the FES data.

B.2 Public pension system

Estimation: 1 estimate the state pension system parameters as follows. 1 simulate the
household earnings process for each generation for 90,000 working lifetimes. For each of these
earnings histories, I use a full state pension calculator (taken from Banks and Emmerson
(2018)) to calculate the state pension entitlements that would accrue to each household given
their earnings and employment history. I obtain the state pension function parameters by

estimating the following specification using OLS:

1980s 3

3
pub; g = Z Z Z@g,ed,cgeni X ed; X (;+

g=1930s ed=1 (=1
1980s 3

3
Z Z Zﬁg,ed,c‘geni X ed; X G X e x1+€p (29)

g=1930s ed=1 (=1

In order to make the calculations of state pension entitlements, some information must be
imputed to the simulated earnings histories. First, household earnings must be divided into
individual earnings. To do this, I use the FES to estimate the share of earning households
that are two-earner couples for each generation, education level and age and randomly assign
that proportion of earnings histories to be two-earner households. For two-earner couples, the
split of earnings between the primary and secondary earner is also estimated as a function
of age and household type in the FES and imputed into the simulated earnings histories
accordingly. State pension entitlement depends significantly on childcare undertaken and I
assume that women aged between 25 and 34 who are in a couple but are not in work are
caring for a child. With this information, state pension entitlements are calculated for the

individual members of a household and then summed to give the household’s state pension



Figure B.1: Comparison of mean earnings in earnings model simulations and FES data, by
generation and education group
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Figure B.2: Comparison of employment rate in earnings model simulations and FES data,
by generation and education group
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entitlement.

B.3 Occupational pension provision

Estimation: Using ELSA, I calculate the proportion of households with any DB pension
income and the average value of annual household defined benefit pension income amongst
those with DB income, for each generation-and-education group for those born in the 1930s,
1940s and 1950s. For generations born from the 1960s onwards, the DB pension function is
assumed to be equal to those for the 1950s generation, with the prevalence of DB allowed to
change. To estimate prevalence of DB pensions for the 1960s, 1970s and 1980s generations,
I use the estimates of DB prevalence by generation from Cribb et al. (2016) and assume
that differences in DB prevalence between generations hold within each education group. I
assume that households who have a DB pension must contribute 4% of their earnings to the
pension with the employer assumed to provide the remaining funding required to pay the
pension income.3?

I estimate employer contributions for those without a DB pension in each year as follows.
Of those individuals in ASHE that report not having a DB pension, I take the percentage
of individuals who report having a DC pension and multiply this by an assumed employer
contribution rate of 4%.33

To calculate the expected present discounted value of accrued DB entitlements, 1 use
survival probabilities and discount rates together with the formula described in section 3.
The survival probabilities are those described below. For the period from retirement onwards,
I discount the pension income stream based on the 15-year government gilt rate. For ages
before 65 I discount using government discount rates. These two choices reflect the way that
defined benefit pension income is valued in the Wealth and Assets Survey data that I use to

estimate the model.

B.4 Rates of return to assets

I estimate the expected distribution of returns for each asset class as follows. For each asset
class k, I take the annual real returns from all years from 1955 to 2015 and remove a linear

trend by estimating the following equation using OLS:

Tht = Qp + B - T+ €1y (30)

32Disney et al. (2009) reports average employee DB contributions of 4.6% in the private sector and 3.9%
in the public sector in the year 2000.
33Rates of membership of pensions by type are reported in https://www.ons.gov.uk/employmentandlabourmarket /peoplein
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Let the regression residual for asset type k in year t be €, = 14 — —|—Bk -t. Define &, B and
€; as the vectors of estimates and residuals stacked over asset classes. Households of type w
and age t — 1 expect that r, is a draw from the set {&'7% + 1955 - 3’79 + €0057%, ..., &' 7 +
2015 - Blﬂf + €015 }, i.e. the return is expected to be the long-run trend plus a draw from
the historic distribution around that trend, given the household’s portfolio. This method
draws the stochastic components of returns from a year that is common across asset classes
in order to capture the co-movement of returns across asset classes. For years after 2015,
the deterministic component of returns is assumed to remain at its 2015 level. To use this
distribution in the model, I discretise it into 7 bins for each generation, age and asset grid
point (and its implied portfolio composition), taking the mean return within each bin. The
seven bins cover 5%, 10%, 20%, 20%, 20%, 10% and 5% of the distribution, respectively.

B.5 Inheritances

Estimation: For the 1950s to 1980s generations, earnings type is measured by the within-
age-group tertile of household average earnings (averaging earnings over all observations
of the household). The responses to the inheritance expectations were given in 2006-08
when the 1980s generation were aged between 16 and 28. The distribution of expected
inheritance amounts for the 1980s-born interviewed at younger ages is much lower than for
older individuals and seems implausible given the wealth holdings of the generations of their
parents. Consequently, I use the percentage of 1980s-born who report that they expect
to inherit in each education and earnings group and then assume that the distribution of
inheritance amounts, conditional on inheriting, is equal to that for the equivalent group in

the 1970s generation.
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Figure B.3: Distribution of inheritances, by generation
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Note: Figure shows the estimated proportion of households that have inherited or will inherit
more than certain amounts over their lifetime, by generation. Source: WAS, waves 1 to 3

To obtain the parental household survival probabilities, I use the FES to estimate the
distribution of age gaps between parents and children and the implied distribution of birth
years for the parents of each generation. I then take the implied average survival curve for a
parental household, assuming the parental household is a couple whose mortality realisations
are independently drawn and defining parental household death as the death of the second

person to die.

C Online Appendix: Asymptotic distribution of pa-

rameter estimates and model overidentification tests

Here I describe the asymptotic properties of the estimated parameter vector and overiden-
tification tests of the model’s specification. Under the regularity conditions stated in Pakes
and Pollard (1989) and Duffie and Singleton (1993), the estimator A is both consistent and
asymptotically normally distributed:

where the variance-covariance matrix is given by

V=01+7)(DWD)'DWSWD(D WD) (32)
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where S is the variance-covariance matrix of the data and

_ (9G(A, Xo)

D
oA

(33)
A=Ag
is the derivative of the population moment vector with respect to the parameter vector, A,
at its true value and W = plimn%m{Wn}.
Newey (1985) shows that if the model is properly specified then,

N~ 1A P2
= 34
11+ XJ—M ( )

where J and M are the length of G and A, respectively i.e. number of moments and number

of estimated parameters and R~! is the generalised Penrose inverse of

R= PSP
P=I-D(DWD)'D'W

As noted in the main text, I use a weighting matrix whose diagonal elements are equal
to those on the inverse of the variance-covariance matrix of the data used in estimation and
whose non-diagonal elements are zero. This is because, as shown by (Altonji and Segal,
1996), while the asymptotically efficient weighting matrix arises when W converges to S,
such a weighting matrix can lead to substantial bias in finite samples. I estimate D, S
and W with their data analogues. Following French and Jones (2011), when constructing
W, I replace W;yt(A,)z) with the equivalent sample asset quantile before calculating the
data variance-covariance matrix. The row of the derivative matrix, D corresponding to the

quantile ¢, generation g and age ¢t and can be rewritten as:

D— aW;t(Am Xo)

B - f(W5 (Ao, xo)i is alive at t and in generation g) (35)

that is the derivative of the relevant wealth quantile for the relevant generation and age,
with respect to the parameter vector, multiplied by the density of wealth at that quantile for
that generation when observed at that age. I estimate the derivative vector by simulating
the estimated model, perturbing each element of the parameter vector (in practice I increase
the value of each parameter by 0.5%, 1% and 2% and then average any final statistics, such
as standard errors, over their corresponding three values). I estimate the density at each

conditional wealth moment using a kernel density estimator.
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D Online Appendix: Model fit

Figure D.1: Comparison of 25th, 50th and 75th percentile of wealth in WAS data and model
simulations given fixed preferences across generations
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Figure D.2: Simulated and actual growth in median consumption relative to prior generation
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Note: Figure shows the growth rate in median consumption in the data and model simulations, for ages for
which consumption data is available for the each pair of generations. Source: FES and model simulations.
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E Online Appendix: Definition of counterfactual model

parameters

Here, I set out how counterfactual simulations in which one generation is faced with the
circumstance(s) of another are defined. Each circumstance corresponds to a set of model
parameters. For some circumstances (including the tax and welfare system and asset re-
turns), the corresponding model parameters do not vary across household types within each
generation. In these cases, I can simulate one generation facing the circumstances of an al-
ternative generation by using the relevant model parameters from the alternative generation.
In some other cases (most notably earnings, household size and composition, longevity and
inheritances) the model parameters vary by household type within generation. Given that
there are different shares of each education group within each generation, a counterfactual
simulation that simply used the model parameters from each corresponding household type
in an alternative generation would not accurately reflect the change in circumstances at the

generation level. My approach for each circumstance is as follows:

Level of earnings

Let Fy(e;) denote the unconditional distribution of earnings at age ¢ for a member of
generation g of household type w. Then the counterfactual distribution of earnings when

facing the circumstances of some other generation ¢ is given by:
F;,t(a cep) = Fp(er) (36)

where )
. Essleidlgi =g ,t < K]

B Esaleir]gi = g,t < K] '

(37)

This rescales the distribution of earnings at each age for each household type such that the
lifetime average earnings in the counterfactual simulation are the same as lifetime average

earnings for the alternative generation, ¢ .

Survival probabilities

For each education-and-earnings-group within a generation, g, the counterfactual one-year-
ahead survival probabilities when faced with the circumstances of generation ¢ are denoted

as s, , and defined as:
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E[l — sit|lgi = gl]
E[l = si:|9: = 9]

(1= 8,4 = (1 — Sur)- (38)

This rescales the one-period-ahead hazard rate in each education-and-earnings group such
that the aggregate hazard rate of the generation is equal to that for the alternative generation.
Because the growth rate of the household equivalisation factor from age 65 onwards captures

the survival probability of the first member of a couple, this is also changed analogously.

Household size and composition

For each education-group within a generation, g, the counterfactual equivalisation factor

when faced with the circumstances of generation g is denoted as 6, + and defined as:

_ E[0:lg: = 9/}
Wit a7 Ywt-
* Elflgi = g

This rescales the one-period-ahead hazard rate in each education-and-earnings group such

(39)

that the aggregate hazard rate of the generation is equal to that for the alternative generation.

Inheritances

The CDF from which inheritances are drawn for a household of type w is denoted F". Let
the unconditional distribution of inheritances received by generation g be given by the CDF
F ;”. Then for each education-and-earnings group within generation g, counterfactual CDF
from which inheritances are drawn when faced with the circumstances of generation ¢ is

denoted as F L‘, and defined as:

Fh(h
F (th((hi -h) = F(n). (40)

This rescales the probability of receiving an inheritance of size h in each education-and-
earnings group such that the aggregate probability of receiving an inheritance of this size is

equal to that for the alternative generation.
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F Online Appendix: Supplementary results

Figure F.1: Simulations of median wealth under common and generation-specific patience
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Note: Model simulations with patience (a) common and (b) varying across generations, combined
with the generation-specific model inputs capturing economic and demographic circumstances.
Source: Model simulations.
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Figure F.2: Impact of varying individual circumstances on the 25th percentile of household

wealth
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Note: Each figure shows the effect of varying individual circumstances to their levels for the 1930s, 1950s
and 1980s-born generations while all other circumstances are set to those for the 1950s-born generation.
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Figure F.3:
wealth
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Note: Each figure shows the effect of varying individual circumstances to their levels for the 1930s, 1950s
and 1980s-born generations while all other circumstances are set to those for the 1950s-born generation.
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Figure F.4: Impact of varying individual circumstances on median household equivalised

consumption
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Note: Each figure shows the effect of varying individual circumstances to their levels for the 1930s, 1950s
and 1980s-born generations while all other circumstances are set to those for the 1950s-born generation.
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