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Abstract
The labour supply of older workers is set to be a key policy issue in the years ahead.
An ageing society is leading to an increasing number of older people and longevity
to longer lives and changes in the life course. Both forces are leading to increased
labour market participation at older ages. As retirement age extends in response to
increases in life expectancy it is becoming less of a discrete event and more variable in
its timing across a diverse age group. That implies that understanding labour supply
at older ages increasingly requires a focus on the intensive margin and hours worked
as well as the characteristics of a job. As tax and benefit schemes are changed to reduce
incentives to retire and as health at older ages improves an issue emerges as to what
makes older workers distinctive. The consequence is to either subsume older workers
in more general theories of labour supply or develop a richer understanding of ageing
and its impact on preferences.
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Introduction

Two trends: ageing and longevity: make the labor supply of older workers a key economic issue, both now and in the decades ahead.
In response to a demographic transition, an ‘ageing society’ is emerging reflected in a
changing age structure of the population. By 2050 the United Nations estimates that 1
in 4 persons living in Europe or North America will be aged over 65 years. The number
of persons globally over the age of 80 years is projected to triple, from 143 million in
2019 to 426 million in 2050.
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This shift leads to economic concerns of declining GDP growth, as a result of reductions in the working age population, and worries regarding public finances in the face
of rising pension and health costs (Aksoy et al. 2019; Cooley and Henriksen 2018).
From this perspective, understanding how to keep people working for longer, both
pre- and post-retirement, is needed if economic growth is not to stall (Maestas and
Zissimopoulos 2010).
An ageing society reflects an aggregate phenomenon but from an individual perspective a striking feature of the twentieth century was a marked increase in life expectancy
(Oeppen and Vaupel 2002). As emphasised by Eggleston and Fuchs (2012) the demographic transition has become a longevity transition with most of the gains in life expectancy now occurring at later ages. Across high income countries, in the decade up
to 2019, the substantial majority of life expectancy gains arose from declines in mortality in the years after age 65. In 1960, a 65 year old male in the UK could expect a further
12 years of life, by 1990 this had risen to 14 and by 2018 nearly 19 years.
This increase in life expectancy raises broad issues as how to structure the life course
to make best use of this additional time (Gratton and Scott 2016). It also raises the
possibility of a longevity dividend (Olshansky et al. 2006) as longer lives should be
a positive for the economy if health and productivity can be maintained (Scott 2021).
Achieving the economic dimension of a longevity dividend requires supporting employment and productivity into later years. Determining the length of working life,
how to support longer careers, what type of work to do and when are key issues for
individuals as they adapt to longer lives.
Considerable research and policy discussion around labour supply at older ages focuses on retirement age. This is understandable given the twentieth century created
retirement as a mass phenomenon defined by a common age at which withdrawal
from the labour market occurred.1
The emergence of this new stage of life had sizeable practical and conceptual impacts :
1. It led to dramatic reductions in employment at ages above 65 years. For example,
between 1890 and 1990 US male labour force participation for those aged over 65
fell from 74% to 16% and in France between 1890 and 2000 from 54% to 2.1%.
2. Created substantial social experimentation and commercial innovation to define
the use of leisure post retirement.2
3. Led to a focus on the extensive margin of labour supply at older ages, focusing on
binary outcomes of full-time work or retirement (Blundell et al. 2016).
4. Established a three-stage life cycle model of education, work and retirement e.g.,
Modigliani and Brumberg (1954).
5. Defined a cut off age at which individuals are assumed unproductive, leading to
the definition of an “Old Age Dependency Ratio” (OADR).
1
2

See Thane (2006) for a broad historical perspective and Graebner (1980), Costa (1998), and Macnicol
(1998) for detailed U.S and U.K histories.
See Blechman (2009) for a history of Youngtown and the establishment of retirement communities for
the over 50s.
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6. By emphasising non-employment and dependency at older ages it abstracted
from various ways in which individuals make non-market based contributions
to their family, community and society (Lee 2010; Bloom et al. 2020).
7. Led to a lack of focus on economic behaviour at older ages. The third stage of life
in a standard life cycle model is seen as empty of substantive economic decisions.
Rather it is a time when plans made in the past unfold as assets decumulate,
labour supply is zero and consumption declines with age and health.
What is striking is how the rising importance of labour supply amongst older adults
requires focusing on issues that are the opposite of those above. In particular:
1. In high income countries, where longevity increases are most pronounced, there
are rising proportions of people working beyond 65 years. Since its 1990 low, US
male labour force participation has risen to reach 25% and continues to increase.
2. A growing popular focus on how to be active in later years rather than just consume leisure, either through longer careers (Conley 2018) or broader social contribution (Freedman 2018).
3. The labour market experience of older workers is disproportionately involved in
part time and flexible work. The intensive margin of labour supply seems more
important for this group as well as qualitative issues about the type of work done.
4. As careers lengthen and the nature of work at older ages shifts there is the nascent
appearance of a multi-staged working life (Gratton and Scott 2016), bridge jobs
spanning the gap between full time work and retirement (Alcover 2016) and ‘unretirement’ (Maestas 2010).
5. Criticism of the definition of ‘old age’ used to construct OADRs (Sanderson and
Scherbov 2019).
6. Rejection of ageist assumptions that older people are unproductive or should be
judged on the basis of their productivity alone (Applewhite 2016).
7. A growing interest in the motivation of older workers and consumers as they
rise in number due to an ageing society and shift behaviour due to a longevity
agenda.
To provide greater insight into these issues the paper is structured as follows. Section 2
documents cross country facts about labour supply at older ages and considers longer
run trends amongst high income countries. The next section considers the optimal
retirement age and seeks to understand past stylised facts as well as consider implications for future trends. Greater longevity points towards longer working careers and
that in turn raises a broad range of factors that go well beyond retirement age. Section 4 therefore considers the intensive margin of work, the role of health, education
and wider preferences in determining labour supply at older ages. Section 5 develops
these themes and considers whether a better understanding of the preferences of older
individuals requires a genuine theory of aging. A final section concludes.
3
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Cross-country and historical trends

This section sets out cross-country evidence about older age groups in the labour force
and how these have changed over time.3
Fact 1: Labour Force participation shows an inverted U-shaped relationship with age.
Figure 1 shows that labour force participation rates across the world initially rise with
age as education is completed and individuals enter the workforce. However, from
mid to late 40s people begin to withdraw from the labour market. The speed of withdrawal increases with age and is fastest in high income countries. High income countries have the lowest level of participation in the labour force amongst those aged over
65 years and low income countries the highest.

Figure 1: Labour Force Participation Rates (% ) by Age, 2019. Source: ILO
Fact 2: Labour force participation of men and women show broadly similar variations with age.
As Figure 1 shows the pattern of entry and withdrawal from the labour market is
broadly similar for men and women. However, women tend to withdraw from the
labour market slightly before men and are less likely to be in the labour force at all
ages, although the differences reduce with age. Whilst not shown in Figure 1, women
are also more likely to engage in part time work across the life course.
Fact 3: Since the 1990s labour force participation rates in high income countries have been
rising, reversing a century long period of decline.
Whilst Figure 1 shows high income countries have low labour force participation rates
for older workers this has not always been the case – see Figure 2. Starting in the second
half of the nineteenth century and accelerating during the 20th century, as public and
3

The focus is on cross country averages. Given the diversity which characterises ageing, both within
populations and across countries, these average patterns inevitably abstract from many key issues
attached to ageing and longevity.
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Figure 2: Labour Force Participation Rates (% ) – Men Aged over 65 Years. Source:
Costa (1998), OECD
private pension schemes were extended, labour force participation rates declined from
around three quarters to four fifths of men to reach below 1 in 5 in the US and even
lower in Europe. However, starting in the mid 1990s there has been a reversal of this
trend and participation rates have been rising.
Fact 4: Increased employment in older age groups has become an important source of overall
GDP growth

France
Germany
Japan
South Korea
UK
USA
G7
EU28
OECD

1990-2000

2000-2010

2010-2018

93
27
235
25
185
50
58
27
30

61
125
-37
93
88
556
177
94
107

175
146
77
113
67
49
76
126
71

Table 1: Percentage of Total Employment growth explained by age group 50 years
plus. Source: OECD.
This rising participation of older workers combined with growing numbers in these
age cohorts has made a substantial contribution to recent GDP growth, as shown in
Table 1. Across the OECD, rising employment amongst workers aged over 50 accounts
for more than 70% of total employment growth post 2010 and in the EU28 for more than
100% . In the OECD a third of this increase in employment of older workers arose from
an increased participation rate with the remainder accounted for by a larger cohort
size. Amongst the EU28 in this age group the split was 60%:40% between increased
participation rate and cohort size.
5

Fact 5: Whilst employment at older ages has increased it is highest and increasing fastest
amongst those with higher levels of education.
Whilst the rising participation of older workers is a common phenomenon, workers
with higher levels of education are more likely to be working at older ages. As Figure 3
shows they have also experienced sharper increases in participation in many countries.

Figure 3: Labour Force Participation Rates (% ) at Older Ages by Education (Europe
65-74 years, US over 65 years). Source: Eurostat, CPS
Fact 6: Older workers are more likely to be engaged in part time work and be self-employed
The type of work older workers engage in also tends to be different. As shown in Table
2, involvement in part time work follows a U shaped pattern: being most common in
early and later years.

EU
France
Germany
Italy
UK
US

15-24 years

25-49 years

50-64 years

65+ years

32.5%
23.9%
26.1%
29.0%
36.9%
47.8%

16.6%
15.5%
25.9%
19.4%
19.9%
12.6%

20.2%
19.5%
29.2%
15.9%
28.1%
14.4%

55.1%
54.2%
71.1%
27.6%
65.4%
39.5%

Table 2: Part Time Employment as Percentage of Full Time Employment by Age
2018/2019. Source: Eurostat/CPS
As shown in Figure 4, full time work remains the most common form of employment
for older workers but part time work is more common in this age group and a broader
range of part time work evident.
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Figure 4: Distribution of Average Weekly Hours Worked by Age Group Across the
OECD. Source: OECD
As well as being more engaged in part time work, older workers are also more likely
to be self-employed (Abraham et al. 2020). Between ages 18 to 29 only 19% of workers
are self-employed, between 50 and 64 years of age around 25% rising to 46% for those
between 65 and 69 and reaching 68% for those aged between 75 and 79.
Fact 7: Older age groups remain active and productive outside of the labour market
Bloom et al. (2020) show that as involvement in the labour market declines from age
50 contributions in terms of caring (for children or adult members of the household)
and volunteering increase until around ages 65 to 69 years and then diminish. UK
evidence shows that those aged 65 to 74 are most likely to volunteer on a regular basis
for charitable activity.4 Eurostat time use surveys (Figure 5) suggest that in general
older individuals spend more time caring for others than average.

3

The Age of Retirement

Given the centrality of retirement to discussions of labour supply at older ages we
focus first on shifts in the retirement age. Just as the emergence of retirement was
accelerated by the introduction of mass pension schemes, so recent increases in the
labour force participation rate at older ages have been influenced by changes in these
schemes.
In response to public finance concerns, governments have taken steps (OECD 2019) to
increase the age at which state pensions are payable; pre-announced future increases
(see Figure 6); and changed the tax system to provide fewer biases towards retirement.5
4
5

https://data.ncvo.org.uk/volunteering/demographics/
See Blundell et al. (2016) for a survey and analysis.
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Figure 5: Proportion of Time Spent Caring for Others. Source: Eurostat.
Rogerson and Wallenius (2021) make the case that some of these shifts were not connected to an ageing society but unwinding policies enacted in the high unemployment
decades of the 1980s. Whilst changes in social security incentives are undoubtedly important in explaining shifts in labour force participation at older ages, Laun and Wallenius (2016) also note other factors seem to be important in explaining cross country
variations.

Figure 6: Current and Future Retirement Age Across the OECD. Source: OECD (2019).
Reviewing OECD policies, on average (but not in all countries) the proportion of adult
life spent in retirement is expected to increase slightly. For the cohort entering the
labour force today the OECD predicts 33.6% of adult life spent in retirement compared
to 32% for those just retiring. In the UK the government has explicitly committed to
changes in the state pension age such that ‘people should spend, on average “up to
one third” of their adult life over State Pension Age’. In other words, in the face of
growing life expectancy policy has been to preserve the structure of a three-stage life
but change its key parameters: age at which state pension is payable, the level of the
pension and the contribution rate.
8

Optimal Retirement
These changes have been made with the aim of achieving fiscal sustainability as well
as an eye on what is politically feasible. However, there is a deeper issue about how
individuals should respond to longer lives and how to allocate the additional time this
brings between work and leisure.
A natural way to introduce retirement into an optimising life cycle model (Bloom et al.
2014) is to pin down the age of retirement (R) by a condition equating the marginal
benefit from work to its marginal disutility i.e., by setting R equal to the a that satisfies
the following condition:
W ( a) × MUc ( a) = MD L ( a)

(1)

The marginal benefit of work is given by the left hand side of (1) where W ( a) is the
wage paid at age a and MUc ( a) is the marginal utility of consumption at age a. This
should be set equal to the marginal disutility of work at age a, MD L ( a). An obvious assumption is to assume that the marginal disutility of work increases with age, normally
motivated by reference to declining health.
We can use equation (1) to shed light on the different time series and cross-sectional
trends of the previous section. Take the case of an increase in life expectancy but no
improvement in wages or the relationship between health and age. If retirement age
doesn’t, change then lifetime income is spread more thinly across each year, leading to
a rise in the marginal utility of consumption. This requires accepting a higher disutility
of work which means a later retirement which in turn helps finance higher lifetime consumption. If at the same time health is also improving at each age (leading to a lower
MD L ( a), then the increase in retirement is even larger. Thus, longer life expectancy
leads to an increase in the age of retirement and the more that health improves the
bigger the increase.
The impact of higher wages on retirement is more complex as wages play two roles in
life cycle models. The higher the wage the more income an individual has and the more
consumption and leisure they want to consume which points towards retirement at
earlier ages. However, higher wages also make leisure more expensive (see 1), leading
to a substitution effect that increases retirement age. Bloom et al. (2014) show that for the
relative risk aversion case, the income effect dominates if the elasticity of intertemporal
substitution is less than one. Under this assumption, higher wages lead to a decline in
the age of retirement.
This simple framework helps explain the previous section’s trends. Higher income
countries will have lower labour force participation rates at older ages if the income effect dominates. Similarly, the fall in labour force participations rates during the twentieth century in high income countries can be explained by rapid improvements in
income offsetting increases in life expectancy.
However, as shown in Figure 7, more recently a number of countries have seen income growth slow while life expectancy continues to rise. In terms of our model this
requires increases in the retirement age. For emerging markets undergoing a rapid
9
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Figure 7: Dynamics of Life Expectancy Increases and GDP growth. Source: Human
Mortality Database (Life expectancy data); Penn World Tables (GDP growth data).
demographic transition the concern is that income growth will decline faster than improvements in life expectancy leading to the phenomena of countries becoming old
before they become rich.
The Link Between Retirement and Longevity
Whilst the link between retirement and life expectancy is positive, assuming no wage
growth, the precise link between them depends on the years which are affected by
declining mortality and their health status. In other words, the link between optimal
retirement and life expectancy depends upon how we age.
To analyse this consider the following version of Bloom et al. (2014). Assume utility is
strongly separable in goods and leisure given by
c ( a )1− β
− d∗ × F ( a)
1−β

(2)

where c( a) denotes consumption at age a, β is the coefficient of relative risk aversion,
d∗ is a parameter reflecting the disutility of work and F ( a) denotes frailty (ill-health)
at age a. We assume for simplicity that the choice to work is discrete i.e an individual
either works full time or doesn’t work. We discuss later the importance of the hours
worked decision for older workers.
Let frailty, F ( a), be defined by F × exp (φ( a − T )), so that ill-health increases at the
rate φ with age (F 0 ( a) > 0), reaching a level F ∗ at age T. Assume that the mortality rate
10

also depends on frailty6 such that
µ ( a) = ρ + M ∗ F ( a)λ

(3)

Under this Gompertz-Makeham formulation, mortality depends on age independent
risks (ρ) but also rises with age (senescence) at the rate λ, reaching the level ρ + M∗ F ∗
at age T. We can therefore think of T as a limit to both lifespan and aging, denoting the
age at which mortality and ill-health reach a maximum.
In this formulation the frailty index F ( a) effectively captures the ageing process.7 Increases in life expectancy arise from improvements in F ( a), which also determines the
relationship between health and age.

Figure 8: Modelling Improvements in Frailty by Elongation and Compression
Given our formulation there are two ways improvements in ageing can be achieved.
The first (elongation) is through raising T to T ∗ . As shown in Figure 8, a change in
T elongates the ageing process and reduces frailty at each age. If T ∗ = T + 20, then
F ( a, T ) = F ( a + 20, T ∗ ), and from a frailty point of view ‘70 is the new 50’ (or, in
our case, ‘a + 20 is the new a’. The other way of changing frailty is though changes in
(compression), which influences the rapidity of ageing. In our model we have assumed a
compensating effect (Strehler and Mildvan 1960), such that reductions in frailty before
age T are matched by sharper increases in frailty at ages near to T. In other words,
there is a compression of morbidity (Fries 1980). In the limit, as φ gets larger, frailty
falls to zero before rising sharply to F ∗ at T.
Whilst both elongation and compression reflect improvements in health and life expectancy they represent different forms of ageing. Under elongation, life expectancy is
increased, all years benefit from improvements and the probability of living beyond T
6

7

The notion of a common frailty index to both and health and mortality is consistent with biological
models (see Gavritov and GavrilovaI (1993) and Strulik and Vollmer (2013)) as well as empirical data
(Mitnitski et al. 2002; Abeliansky and Strulik 2018).
See Scott et al. (2021) for an application to valuing improvements in ageing.
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increases. Under compression, life expectancy gains are focused increasingly on years
close to T and the probability of reaching age T rises, but not of living beyond age T.
Based on this frailty model, assuming no wage growth and no consumption growth
(the interest rate is assumed equal to the discount rate), then equation (1) becomes
∗ −β

W c



∗ ∗ φλ( R− T )

= d ρ+M F e



(4)

Where W ∗ is the wage and c is the constant age independent level of consumption.
Under the assumption that health is homogenous of degree zero in health and life
expectancy, Bloom et al. (2014) show that retirement age increases with life expectancy,
but less than one for one. The homogeneity assumption implies that health at age a is
pinned down by age as a proportion of life expectancy, e.g. if life expectancy rises to
100 from 80 then health at age 75 is the health previously associated with 60 year olds
(75/100=60/80).
Under elongation, health and life expectancy are not homogenous of degree zero but
as shown in Figure 9a (based on solutions to this model) this result still broadly holds.
As life expectancy increases so too does retirement age with a gradient very close to
1. Under elongation, if life expectancy increases by 20 years then health is shifted by
20 years. The result is that retirement age increases by slightly less than 20 years. As
per our previous discussion, the higher are wages the earlier retirement occurs but in
all cases the level of wages (here with no wage growth) does not have a substantive
impact on the slope between retirement age and life expectancy.
However, under compression (Figure 9b) the link between optimal retirement age and
life expectancy is different. In this case, in the limit retirement age tends towards life
expectancy. Further, at lower levels of life expectancy increases in retirement age are
less than one for one but as life expectancy increases retirement age rises much faster
than one for one. The result is that under compression retirement as a proportion of
life expectancy at first declines but then increases and in the limit working life extends
to cover all of adult life.
The reason for this difference is the role of health in determining the disutility of work.
Under compression, frailty becomes increasingly low at older ages as life expectancy
increases and so the disutility of work falls sharply. Effectively healthy life expectancy
is growing faster than life expectancy the retirement age rises sharply. Under elongation, frailty still accumulates but does so more slowly but healthy life expectancy and
life expectancy are increasing broadly in step and so retirement rises in step too.
As the above reveals simple formula linking retirement age to life expectancy are unlikely to be optimal: much will depend on how future gains to health and life expectancy accrue. There is certainly little support for the notion that a third of adult life
should be spent in retirement. If healthy life expectancy and life expectancy maintain a
broadly constant ratio then indexing retirement to life expectancy is sensible. If, however, a compression of morbidity is achieved then there should also be a compression
of retirement. This analysis also shows that a larger economic longevity dividend will
be generated through improving ageing via compression rather than elongation.
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(a) Under elongation

(b) Under compression

Figure 9: Optimal retirement age and life expectancy
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4

Beyond Retirement

A focus on retirement reflects the historical importance of a three-stage life for issues
of labour supply at older ages. However, in the face of longer lives a three-stage structure may no longer be optimal. As the previous section showed, in the case of a full
compression of frailty, potentially retirement could disappear. Even in the case of elongation, working careers lengthen almost one for one with increases in life expectancy
pointing to lengthy and extended careers. Technological obsolescence, a desire for
change and the need to reskill all point towards these longer careers becoming ‘multistaged’ (Gratton and Scott 2016) and accompanied by late life transitions (Johnson et
al. 2009). This suggests a greater focus on labour supply issues at older ages before
retirement.
The need for a focus on pre-retirement also arises from the stylised facts outlined in
Section 2. Withdrawal from the labour market starts around age 50 as does the rising
importance of self-employment and flexible working. Realising an economic longevity
dividend will require boosting labour supply from the age of 50 onwards rather than
just a focus on extending retirement age.
Health
As the difference between elongation and compression showed, issues around working at older ages are very dependent on health. Not only do people age differently
(Hosseini et al. 2021) but there are systematic socioeconomic influences on health and
longevity (Chetty et al. 2016; Marmot and Allen 2014). Growing inequality in health
and life expectancy (Case and Deaton 2020) will therefore lead to increased dispersion
in the optimal retirement age.
Reflecting this many governments have switched from a single state pension age to
offering a range over which a pension can be claimed with financial incentives for
claiming later. Such policies recognise that retirement as a mass phenomena is ever less
useful for understanding labour supply at older ages. It also points to the importance
of public health policies aimed at older individuals as a key plank for achieving an
economic longevity dividend.
Whilst the focus so far has been on the health of the individual another challenge for an
ageing society is caring costs. As documented in Kydland and Pretnar (2019) the need
to care for older relatives is an important contributor to withdrawal from the labour
market after the age of 50.
We can introduce caring into our analysis by modifying equation (1) in the following
manner:
W ( a) × MUc ( a) = MD L ( a) + κ × S( a + X ) × F ( a + X )

(5)

The term κ reflects the costs of caring, X is the age gap between generations,8 S ( a + X )
8

We focus here on caring for older generations rather than children. The model could also be extended
to the case where healthier grandparents are able to take on a greater caring role for children and so
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is the probability of someone aged a + X still being alive and F ( a + X ) is frailty at
that age. Whilst κ may reflect the monetary costs of paying for care, it also can be
interpreted more positively. Caring for elderly relatives may also be a source of lifetime
satisfaction and so in this way will also add to the disutility of working.
A rising probability of being alive in years of poor health will create a larger caring
burden and reduce labour supply of those who have to provide care. Life expectancy
gains driven by compression however will increase S( a + X ) but lower F ( a + X ) and
so could reduce caring costs. Elongation will have the same but weaker effects for ages
<T but increases S( a + X ) for a > T and so does less to alleviate the care burden.9 This
adds an additional indirect channel through which healthy ageing via compression is
important for boosting labour supply of older workers.
Wages
As with all ages, the labour supply of older workers depends on the wage offered.
French (2005) estimates that older workers actually have a higher elasticity of labour
supply with respect to wages. In our optimal retirement calculations we assumed, for
analytical simplicity, no increases in wages across a lifetime but there is evidence that
wages fall at retirement and potentially with age (although see Blundell et al. (2016)
for a summary suggesting that evidence for this decline is not firmly established).
One reason why wages may decline with age is that the productivity of older workers
declines. This could be connected with declining physical health or cognitive abilities
or reduced innovation all of which could potentially be offset by healthier ageing (and
could also explain why more recent cohorts of older workers are more engaged in the
labour market).
However even if productivity doesn’t decline with age it may be that firms believe it
does due to ageism (Allen 2019). In this case, not only will older workers find themselves more likely to be made unemployed (an effect that is sharper in downturns
(Dahl and Knepper 2020) and less likely to be hired (Neumark et al. 2019) but also are
more likely to withdraw from the labour market due to age discrimination. A study
for the advocacy group AARP found that 10% of men aged 50 years and above and
7.5% of women who had withdrawn from the labour market had done so due to age
discrimination. Age discrimination would also help explain why older workers are
disproportionately represented amongst the self-employed (Fact 6).
Education
Another solution to declining productivity at older ages is education. As emphasized
by Hazan (2009) and Cervellati and Sunde (2013) longer working lives require more
years of education. The analysis of optimal retirement age in Section 3 was based
around length of career. If longer careers also require more education then careers will
start later or be interrupted more frequently. The result is retirement age will likely
rise more than one for one with life expectancy once allowance is made for additional
9

provide a boost to labour supply for families with children.
Elongation will also increase S( a + 2X ) and raise the prospect of four generation households and an
even larger caring burden. If steps are not taken to ensure that caring is spread proportionately across
genders then this rising burden could lead to major discrepancies between male and female labour
supply at older ages.
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years of education and even greater dispersion in retirement ages based on differences
in educational achievement.
Whilst more years of education are required for longer careers the issue is when they
should occur. If skills and knowledge decline over time (either through decay or obsolescence) then the obvious implication is to add some of the additional years of education into later life. This is even more important if the rate of technical obsolescence
increases. If in a three-stage life education was front loaded, growing longevity and
rapid technological progress would point to spreading out education. Initiatives such
as a ‘60 year curriculum’ (Dede and Richards 2020) and ‘long-life learning’ (Conley
and Rauth 2020) are already beginning to emerge to support this.
Adult education therefore has the potential to disrupt labour supply at older ages
through two channels. The first is that time spent learning may involve fewer hours
working, depending on whether education is full time or part time, provided by an employee, an institution or self-learnt. Secondly spreading education out over a longer
period could also support part time working. When education is concentrated at the
beginning of a career and technological obsolescence is at work then concentrating
hours worked into full time jobs is optimal. If education is more equally spread across
a career then so also can hours worked.
The nature of work
Also important in determining labour supply is d∗ : the parameter in equation (1) that
captures the non-health aspects of the disutility of work. This parameter captures a
broad range of features connected to work. For instance, Acemoglu and Restrepo
(2018) provide evidence that more rapidly ageing countries are investing in robotics
to support older workers in production for longer. Using robotics will help maintain
productivity and so wages but to the extent it also reduces the physical demands of a
job it may also lower d∗ and so boost labour supply. Similarly, Börsch-Supan and Weiss
(2016) provide evidence of a number of changes made by BMW in their Bavarian plant
to make work more productive and less physically challenging for older workers.
As older workers increase as a proportion of the workforce, more and more firms are
likely to redesign work to accommodate the needs and preferences of older workers.
It is unclear whether this reflects firms adjusting to the needs of a previously neglected
age group or whether the labour supply elasticity of older workers is particularly sensitive to the non-wage nature of jobs on offer. Either way, boosting their labour supply
will involve firms implementing ‘age friendly’ policies that make older workers feel
supported, included, not discriminated against and which accommodate their health
and caring needs.
An important aspect of such ‘age friendly’ policies appears to be the offer of flexible work.. Growing evidence points to older workers being prepared to accept lower
wages in return for greater flexibility (Maestas et al. 2018; Ameriks et al. 2020). Evidence that older workers trade off wages against job attributes is also shown in Cook
et al. (2019). They find that hourly earnings are lower for older Uber drivers as a result
of them driving at less busy times and in less congested areas.
Johnson et al. (2009) document that career changes in the US at later ages are com-
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mon either through voluntary actions or layoffs. They find that these change of careers
typically involve moving into lesser paying jobs with fewer benefits but also more flexible work arrangements, less stress and fewer responsibilities. As noted by Coronado
(2014), many older workers feel forced to retire early because of a lack of firm flexibility
in the positions on offer. This also helps explain why older workers are disproportionately part of the contingent workforce if firms are reluctant to offer flexible working
(Hurd 1996). Linked with this transition is the notion of ‘bridge’ jobs (Alcover 2016)
which create a transition in between traditional full time career jobs and a shift into
retirement.
Together these forces point towards two research shifts. The first is a shift away from
a focus on retirement and instead a broader focus on the intensive margin e.g how
many hours to work at older ages. As noted by Gotbaum and Wolfe (2018), ‘most
people hope their retirement will be like a warm bath: you work your way in slowly
and gradually’, whilst traditional retirement practice is ‘more like a cold shower’. In
response to longer lives and the need to work for longer, retirement seems to be taking
on more of the limit point of a continuous process rather than an abrupt change.
The second consequence is that whereas in the twentieth century much of the increase
in life expectancy was translated into leisure post-retirement, in response to future
life expectancy gains there is likely to be a greater increase in leisure pre-retirement.
Understanding the preference for leisure at older ages is a key determinant of labour
supply in these years.

5

Towards A Theory of Ageing

The previous section outlined a number of issues regarding the preferences of older
workers and how these might influence labour supply. Viewed from the perspective
of an ageing society, with its focus on changes in the population’s age structure, understanding these issues requires shining a research spotlight on a group whose needs
and desires have previously received relatively little attention.
In contrast, the longevity agenda focuses on changes in how individuals are ageing
as a consequence of longer lives and changing health dynamics. From this perspective
understanding the behaviour of older workers requires a deeper understanding of ageing. One such approach is to draw a distinction between chronological and biological
age, where the latter reflects underlying health. Several studies point to improvements
in the relationship between chronological and biological age (Cutler et al. 2014; Levine
and Crimmins 2018; Abeliansky et al. 2020). As emphasised by Shoven and Goda
(2010) chronological age is a nominal measure and biological age a real measure and
so adjustment needs to be made for ‘age inflation’. Using this approach there is no real
need to consider the labour supply of older workers as a separate issue. Once adjustment is made for age inflation older workers are no longer “old” (60 the new 50 etc)
and can be subsumed into existing theories and policies of labour supply.
However, the concept of ageing that implicitly defines older workers may be broader
than just biological age. Consider once more the example from Section 3 where a full
compression of morbidity is achieved and retirement age increases to match life ex17

pectancy. If life expectancy was 200 years it would suggest a working career lasting
from age 20 to 200. In this case a compression of morbidity makes biological age
constant regardless of chronological age. This means health doesn’t change and so
economic decision making is stationary and the same decisions regarding work and
leisure are made every period. But key to the notion of ageing is a sense of nonstationarity, of decisions changing with the passage of time.
Take the extreme case of immortality10 whereby an individual becomes infinitely lived.
Would such an individual really behave like the textbook case of an infinitely lived
consumer? Or would boredom or ennui become a challenge?
It is standard in many economic models to assume that individuals have a preference
for variety in terms of the goods they consume. Might over a long life they have a similar preference for variety in terms of behaviour over time? Heaton (1993) proposes a
model of preferences where commodities can be complements or substitutes depending upon the passage of time and would something similar be needed to properly
understand the preferences of long-lived individuals around leisure and work?
Effectively this points towards the need for a proper theory of ageing. A focus on biological age leads to conclusions that “60 is the new 50”, but this is true only if health is
the only determinant of how we age. If the passage of time also affects our preferences
then in reality 60 is nothing other than the new 60.
For instance, another view of ageing (Sanderson and Scherbov 2019) is to focus on
‘prospective’ or thanatological age: that is how many years of life are remaining in
expectation. This view of ageing has two important implications. The first is it could
provide a theory of retirement based on a ‘final’ chapter of life, consistent with historical notions of retirement. In this case, even under full compression, retirement might
occur before the expected end of life. Prospective age also helps understand better why
‘60 is the new 60’. Increases in life expectancy mean a 60 year old today has more life
ahead of them than past cohorts of 60 years olds. That should make them more interested in investing in their health, in their human capital and prolonging their working
career. However, they still have 60 years of past experience and several years of declining human capital. Time is Janus like looking both backwards and forwards and both
aspects seem important for properly understanding changing labour supply at older
ages.
For instance, the Socioemotional Selectivity Theory argues that as time horizons shorten
individuals shift their activities and resources into emotionally more meaningful activities (Carstensen 2006). This emphasis ‘on what matters’ would also explain the role
of older individuals in non-market activities aimed at caring and social contribution.
Once again through increasing d∗ , this would lead to a decline in labour supply in the
formal economy and a shift into other areas. Such a theory of ageing would imply preference parameters that vary with age. There is for instance, evidence that risk aversion
10 A

key feature of our frailty and mortality functions in Section 3 is a positive derivative with respect
to age. Biological research into aging seeks to reduce the magnitude of that derivative. Immortality
requires not just that mortality rates do not rise with age but that they are zero. For instance, the naked
mole rat is an animal of great interest for longevity researchers as its mortality rate is independent of
age. It is not however immortal with a laboratory lifespan of up to 30 years. Therefore this example of
immortality is more philosophical than practical.
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increases with age as well as preferences for flexible work. Better understanding how
deep primitives that define motivation change over time is needed if labour supply
decisions of older workers are to be better understood.
If social security arrangements and health play a diminishing role in determining
labour supply at older ages the issue is what if anything takes their place? This creates
something of a dilemma in ageing research. Just as in the famous physics conundrum
regarding whether Schrodinger’s cat is dead or alive so the issue is whether ageing is
a real issue or not for older workers. The more that age is pinned down by health, then
the more health improves the less age matters and the more older individuals become
similar to younger people. However, the more that ageing matters in shaping our preferences as life lengthens then the more economists need to understand the impact of
ageing in understanding the labour supply of older workers.
In terms of policies this implies a two-fold response. To the extent to which living
longer and healthier lives is about “60 becoming the new 50” then many issues around
older workers can be swept into current labour market institutions, policies and analysis. However, to the extent to which preferences and needs evolve with the passage
of time then new forms of corporate and government policies will be needed in order
to boost the labour supply of older workers and achieve a longevity dividend. Further complicating the situation is the diversity in how people age requiring a mixture
of both approaches. There is a tendency to assume that ‘older workers’ represent a
homogenous group, but as their numbers swell perhaps the greatest insight will be
recognising the within group diversity of issues that impact labour supply.

6

Conclusions

With countries around the world experiencing a rising proportion of older people a
research spotlight needs to focus on the motivations and decisions of this age group,
especially around labour supply.
In the three-stage life that characterises traditional life cycle models, retirement age is a
key labour supply issue. However as working careers lengthen the intensive margin of
work becomes more important as leisure is distributed more equally across later years
of life and retirement becomes more of a transition than an event.
Traditionally the labour supply choices of older workers have been seen as determined
by the tax and benefit system and declining health. With social security reforms making the former more neutral and evidence that recent cohorts of older workers are
healthier, focus needs to shift to other issues to better understand labour supply at
older ages.
One possibility is that as people age better, ‘60 becomes the new 50’, and the analysis
of older workers can be subsumed within more standard labour supply analysis. Another possibility is that understanding labour supply at older ages requires a deeper
understanding of preferences of this age group which in turn requires a theory of ageing.
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Ageing as a process clearly consists of many threads: from health, social prejudices and
constructs as well as the passage of time and proximity to end of life. A nuanced theory
of ageing would also provide insight into the diversity that characterises older workers
which makes them a particularly heterogeneous group. As an ageing society leads to
more older people and the malleability of age leads to greater diversity the need will be
to understand different preferences and constraints that affect older people in different
ways.
A better understanding of ageing would also help sharpen insights into whether older
age groups differ in their preferences around flexible work or whether this is a response to constraints arising from corporate policies and ageism. Disentangling labour
demand and labour supply issues for older workers is especially challenging and a
sharper model of older age preferences would help to disentangle them.
A combination of increased longevity and a rising older population is leading to more
meaningful economic decisions occurring at later ages. That requires a greater research
focus on better understanding what exactly, if anything, makes this age group different
both from other age groups but also past cohorts. It would appear that age is anything
but a number.
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