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Ageing and productivity: The evidence

I Age structure and labour supply:
I Participation rates and labour productivity differ by age, gender and

educational attainment level
I The degree of substitutability between workers of different ages

shapes the labour supply effects
I The effects obtained using matched employer-employee datasets are

inconclusive
I Population ageing affects the relative returns to human capital

accumulation

I Age structure and physical capital accumulation
I Standard life-cycle consumption theory would predict a decrease in

savings as populations age
I The possibility of a second demographic dividend which would affect

economic growth through an increase in savings as life expectancy
increases has been suggested also in the literature

I Unambiguous negative effects on public savings and the
sustainability of public finance
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Ageing and productivity: The evidence

I Age structure and technological progress
I The age structure of educated individuals matters for economic

growth: technology adoption and innovation effects
I To the extent that public spending in R&D is a determinant of

technological progress, the negative effects of ageing on public
savings will exert negative effects on innovation

I The theoretical channels are partly ambiguous and call for a rigorous
empirical analysis of the aggregate effects on economic growth

I Standard approach implies using variation in the old-age dependency
ratio (OADR) in the framework of regression models to explain
variation in economic growth rates across countries or over time

OADR =
Number of people aged 65+

Number of people aged 20-64
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Reassessing Ageing in Advanced Societies

I But ... isn’t 40 the new 30?

Rethinking Age and Aging
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Figure 2
Life Expectancies at Age 65, Females, 1950–2005

Source: University of California, Berkeley and Max Planck Institute for Demographic Research, 
Human Mortality Database (www.mortality.org and www.humanmortality.de, accessed Feb. 1, 2008).
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Figure 3
Remaining Life Expectancy Among French Women, 1952 and 2005
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Prospective Age
The notion that 40 is the new 30 implies that people have 
two ages. A person can currently be 40, but in some other 
mode of accounting may also be 30. Is this notion just 
confusing what really ought to be a simple matter or is 
there real substance to the idea? Can demographers really 
think about age in two dimensions?

In 1984, economist Victor Fuchs suggested that people 
have two different ages.7 Borrowing from the com-
mon distinction in economics between values measured 
in current prices (nominal values) and those adjusted 
for inflation (real values), Fuchs suggested people have 
“nominal” and “real” ages. Nominal ages were chrono-
logical ages and real ages were ages adjusted for life 
expectancy or changes in mortality rates. In 2005, we 
independently reinvented Fuchs’ proposed “real age” and 
provided examples of how it could be consistently mea-
sured over time and across countries. 

Figure 3 illustrates our concept of two ages. Life 
expectancies in these figures are measured in the tradi-
tional way using period life tables. Period life tables reflect 
mortality risks in a particular year. We usually refer to life 
expectancy at an age other than at birth as “remaining 
life expectancy.” We use remaining life expectancy here 
to avoid confusion between life expectancy at birth and 
life expectancies at other ages. 

Figure 3 shows information about French women. The 
top bar in Panel A illustrates the life course of women 
born in 1922 who survived to age 30. In 1952, these 
women had a remaining life expectancy of 44.7 years. The 
bottom bar illustrates the life course of women born in 
1975, who survived to age 30 in 2005. In 2005, they had 
a life expectancy of 54.4 years. If you asked the first group 
of women how old they were in 1952 and the second 
how old they were in 2005, women in both groups would 
answer that they were 30 years old. And indeed, women 
in both groups would have lived 30 years. 

Although women in both groups had lived the same 
number of years, their remaining life expectancies were 
quite different. On average, the 30-year-olds in 2005 
had a remaining life expectancy of 54.4 years—9.7 more 
years than the 30-year-olds in 1952. Have women in 
the two groups aged at the same rate if their remaining 
life expectancies are so different?

We designed the bars in Panel A so that the lengths 
of the left-hand segments were the same, in this case 
30 years. When we did this, the lengths of the right-hand 
segments (remaining life expectancies) had to be differ-
ent. Panel B shows an alternative perspective: The right-
hand segments (remaining life expectancies) are the same 
length and left-hand segments (chronological age) vary.

In Panel B, the top bar again refers to French women 
who were 30 years old in 1952. They had a remaining 
life expectancy at that time of 44.7 years. The bottom 
bar again refers to women in 2005. Now, we make the 
right-hand portion of the bar (remaining life expectancy) 
just as long as it was for the 30-year-old women in 1952 
(44.7 years). But French women in 2005 who had a 
remaining life expectancy of 44.7 years were 40 years old.

In one sense, 30-year-old women in 1952 had aged as 
much as 40-year-old women had in 2005 because both 
groups had the same remaining life expectancy. So, 40 is 
the new 30, or to be more technically accurate, 40-year-
old French women in 2005 had the same remaining life 
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Reassessing Ageing in Advanced Societies

I From chronological to prospective age measures
I From the standard OADR,

OADR =
Number of people aged 65+

Number of people aged 20-64

I ... to the prospective OADR,

POADR =
People with remaining LE<15

People aged 20 - threshold age at which LE<15
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Ageing in Europe: Chronological and
prospective measures
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Figure: EU-28: Old age dependency ratio (OADR) and prospective old age
dependency ratio (POADR), 1980-2010 6 / 12
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Ageing in Europe: Chronological and
prospective measures
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Figure: Western and Eastern EU regions: Old age dependency ratio (OADR)
and prospective old age dependency ratio (POADR), 1980-2010 7 / 12
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Ageing in Europe
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Figure: EU-28 countries: Old age dependency ratio (OADR) against
prospective old age dependency ratio (POADR); 1980, 1990, 2000 and 2010 8 / 12
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Economic Growth and Ageing in Europe

I Do ageing measures help explain income growth differences in
Europe?

I Simple income growth specification, based on an aggregate
production function

∆ log yit+τ = αi + θt + β1∆ logPOPit+τ + β2∆ logKit+τ +

+β3 log y0,it + γ∆AGEit+τ +

+θ∆AGEit+τ × log y0,it + εit+τ ,

I Panel dataset spanning the period 1970-2010, alternatively at 5, 10
and 20-year intervals

I Can new ageing indicators be used to explain in-sample variation of
income per capita growth robustly? Do they help predict income
growth out of sample?
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Economic Growth and Ageing in Europe

I Comparable results for chronological and prospective ageing
measures at relatively short horizons, the effects are only significant
for prospective ageing measures once we move to longer horizons

I The results indicate that the negative effects of ageing on economic
growth appear to be more important in economies with a relatively
lower income per capita level

I The model estimates give thus evidence that ageing is a particularly
serious challenge to sustainable income growth in Eastern European
economies, whose income per capita level is below EU average and
which are precisely expected to experience further increases in old
age dependency ratios

I The results are robust to changes in the model specification: adding
other determinants of income growth, changing fixed effects
specification
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Economic Growth and Ageing in Europe:
Out-of-sample results

I Do prospective ageing measures improve out-of-sample predictions?
An experiment

I Estimate two alternative models using the 5-year dataset with OADR
and POADR for 1970-1995 and use 1995-2010 as an out-of-sample
period

I Repeat exercise for 10-year models
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Conclusions

I We evaluate empirically for the first time whether prospective ageing
measures are better able to explain the effect of such demographic
changes on economic growth than chronological age indicators

I The results of our panel regressions provide clear empirical evidence
concerning the superiority of measures based on prospective ageing
as predictors of future economic growth at long horizons

I Our results indicate that the effect of ageing on income dynamics is
heterogeneous across countries and that the negative consequences
of ageing societies are stronger in relatively poorer economies

I Monitoring prospective ageing measures should be a priority in the
framework of designing policies aimed at combating the negative
economic consequences of ageing
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