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Executive Summary

Key elements of the ageing of populations

Almost everywhere, populations are gefting older. Over the coming 50 years, all regions stand fo see an increase in their

median age, with the developing countries ageing fasfest.

This ageing of populations — i.e. the rise in median age — is basically the product of two long-established trends: a rising trend
of longevity and a decreasing trend of birth rafes. Superimposed on these two frends, for a number of countries, is an anomaly:

the post\World War Il baby boom, which brought a surge in birth rates for almost 20 years.

In developed countries, it is the ageing of this baby-boom generation that constitutes the main challenge. Initially, this
demographic bulge lowered populations’ median ages: but as it passed through the generations, it progressively moved the skew

of the age distribution from the younger end to the older end. And now the baby boomers are about to start turning 65.

Redefining ‘old’

Not only are people living longer, but the additional years are, by and large, healthy ones. The onset of chronic diseases and
disability occurs at an everlater age, so that healthy life expectancy is apparently increasing af least as fast as life expectancy
itself.

This necessifates a redefinition of ‘old’. If ‘old" is taken to mean a given degree of health or disability, then the age at which
people become ‘old” is moving further and further out. Similarly, if ‘old" is taken to mean ‘not capable of working’, the age af
which people need finally to withdraw from the workforce is rising. To the extent that in 1950 it might have been appropriate to

consider a 65-yearold as ‘old’, today that term would apply only to a person who has reached nearly 80.

Population ageing and the economy

On present trends and economic conditions, the changing age structure of populations poses several challenges. It is often
suggested that economic growth will slow, particularly because of fewer people in the labour force. Public pension and health
systfems would thereby come under increasing pressure, both because of slower growth of the resources to pay for them, and an

increasing proportion of refirees.

However, these conclusions rest on key assumptions; and these may well not be met. The most important of these relate to the
size of the labour force. On present policies, a large and growing proportion of the population lie outside what is
conventionally considered to be “of working age”. Moreover, a significant proportion of the working-age population refire even

before the official refirement age.

Both these tendencies can change, however. One element will be fo weaken present incentives to leave the workforce even
before the official refirement age. Some of these incentives owe fo public policy; but the private sector too, particularly defined-
benefit pension schemes, has provided artificial incentives fo refire early. Both sefs of disincentives fo continued working are

starting fo be reduced, in a range of countries.

Another element would be fo raise the official retirement age. One reason for this is that in most countries, the official retirement
age has scarcely changed in decades, notwithstanding the trend increase in longevity. Thus, it would be rational for countries to
esfablish some sort of link between the official age of retirement and longevity; indeed, this is sfaring to happen in some

countries.

The challenge of an older workforce

Companies will find their workforces getting older, for two principal reasons: the ageing of the population itself and, more
importantly, changes to incentive sfructures that lead people to work longer. Surprisingly, however, few companies seem fo be
preparing for the inevitable challenges, which will be considerable. A worker aged 65 has different characteristics from another
one aged, say, 40, as well as different needs. Companies will find themselves having to implement strategies fo adapt to these
different characteristics and needs.

4 Nomura Equity Research — The Business of Ageing
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This will include:

B recognising the different abilities of workers of different ages so as to benefit from the comparative capabiliies of each;
B implementing specific fraining programmes for workers to offset declining abilities and motivation as they age;

B cdapting work schedules fo meet a general wish among older workers to have more flexible working options; and

B rethinking compensation schemes to keep pay in line with evolving productivity.

In many cases, the requisite changes may require a rather fundamental rethinking of the business model so as to adapt to an
age sfructure of the workforce that, inevitably, reflects the ageing structure of the population at large. We judge that the age-

related workplace changes that lie ahead are among the most significant challenges to which companies will have to adapt.

Population ageing and financial markets

Economic considerations suggest that young societies, which have a relatively large proportion of their population at work, will

fend fo build up assets, while ageing societies, with a smaller proportion of their population in work, will run them down.

This would imply that, starting in the coming few vyears, the downward underlying trend that has characterised (real) interest
rates and equity yields in many OECD economies could flatten out and then tum upwards; while in young societies, most
notably the developing economies, the trend would be downwards. In turn, that could imply that the underlying trend in the

currencies of the ageing OECD economies would be upwards vis-a-vis the currencies of the developing economies.

Such underlying trends, the result of slow-moving demographic developments, are not easy to discem: they tend to be swamped
by shorterferm developments, such as the dynamics of asset markets. Nonetheless, the underlying movements in several major
financial markets have been broadly along expected lines and we doubt that this is wholly the result of chance. More

developments in the expected direction seem likely in the years ahead.
Challenges and opportunities for companies

In addition to such ‘macro’ effects of population ageing, which are discussed in the first part of this study, population ageing
will lead to important changes in individual secfors: some of these potential implications are considered in the second part,

writfen by our equity analyss.

The challenges are substantial. Companies are beginning fo face a new situation in the market place, particularly as a result of

the ageing of the baby boomer generation, which:

B consfitufes the biggest generation ever;

B will soon start reaching the age of 65;

B will be the first generation fo reach this age yet not be poor; and

B accounts for a large part of total consumption for many goods and services.

Yet curiously, few companies are prepared for this. Many seem stuck in the groove of automatically targeting their efforts at the
younger generations: so far at least, many companies have failed to age with their customers. As with all forces for change,
ageing presents a challenge and an opportunity. Companies that analyse the situation correctly and adapt successfully should

prosper. Those that do not stand fo suffer.

Nomura Equity Research — The Business of Ageing 5
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Preamble: The Ageing of Populations - Problem or Opportunity

Ageing cannot be denied. We can, if so minded, choose to deny the science of, for example, climate change. But ageing, by

contrast, is evident every time we look in the mirror. There simply is no getting away from it.

At the same fime, ageing is apparently not one of life’s fop issues — at least not judged by web mentions. Typing “ageing” into
Google yields 15 million hits; and “longevity” 25 million. This scarcely compares with 111 million for “retirement”, 245 million
for “birth”, or 520 million for “death” — let alone with 235 million for “baseball”, 444 million for “football”, or 1,690 million for

"shopping”.

Furthermore, a scan of around 600 recent headlines in newspapers in China, France, ltaly, Japan, the United Kingdom and the
United States, suggests that most of the articles about “ageing” concemn health or beauty aspects: comparatively few are about
the implications for the workplace. And that is odd, because the workplace is already starting to be affected in a significant
way by the phenomenon of population ageing. Moreover, these changes are set to continue, indeed fo strengthen, over af least
the next several decades, wreaking quite fundamental changes in the place where the majority of people spend the greater part

of their time for the bulk of their lives.

This comparative absence of discussion about ageing and its consequences, especially for the workplace, might not matter
particularly, if the likely consequences were intuitively understandable and clearly foreseeable. Buf that does not seem to be the
case. As we dug info the issue, we were surprised fo find a number of quite fundamental and widely-held misconceptions about

various consequences of ageing — see Box: Ten Ageing Fallacies, for some examples.

Equally surprising is the paucity of international analysis of some of the key elements of the story, such as how ageing affects
productivity, hence warranted incomes, and even the very employability, of older workers. Indeed, it is surprisingly hard even to
find data on a number of the most important issues: we have in general been obliged fo take the data from wherever they are

available, trusting — or hoping — that they are reasonably representative, at least of broadly similar sociefies.

That said, it is a big world out there and, notwithstanding the wonders of the IT revolution, and all that it has done for
researchers, we are not af all confident that we have tapped dll the available data or analysis, or surveyed all the relevant
strands of thought. We would welcome having sins of omission, as well as sins of commission, drawn to our attention, nof least
because we may well, if the response so warrants, come back to this issue in a second volume, as we did with The Business of

Climate Change .

Two key thoughts stand above all the others. First, the fact that people are living everlonger and that the additional years are,
on average, healthy ones, must surely be seen as a positive, from the standpoint both of the individual and of society as a
whole. To the extent, therefore, that increased longevity poses issues for pension systems, health systems, companies, or

whatever, the presumption surely has to be that policy must adjust to longevity; it can scarcely be the other way around.

Second, taking the allimportant case of the workplace, it is sfriking that, even though the ageing of populations is proceeding
as inexorably as day follows night, few companies are preparing themselves appropriately. As with any force for change, this

represents both a challenge and an opportunity.

The companies that fail to prepare themselves will likely fare poorly. By confrast, those that best analyse the situation and ifs

Implicarnons an en implemen € pesl PolIcies stana 1o prosper.
implicati d then impl t the best policies stand to prosp
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Ten Ageing Fallacies’

The issue of population ageing induces its fair share of fallacies. Here are 10 common ones:

The frend increase in longevity over the past 160 years cannot continue. Quite possibly wrong. The trend has been remarkably
robust and has shown no sign of levelling off. Yet even the most optimistic life-expectancy projections include some tailing-off in the
downward frend in mortality, offen on the argument that past increases in life expectancy have been achieved through eliminating the
'easy’ causes of death, whereas the remaining causes are 'difficult’ fo cure. But it has always been the case that that which is known is
easy, while that which is not known is difficult. Given that the tailing-off argument has been wrong for 160 years, we incline more to the
theories that predict its continuance. For more, see Key Elements of the Ageing of Populations.

Increased longevity simply means more years of ill health. Not true. The ‘additional’ years are, by and large, healthy ones. The onset
of chronic diseases and disabilities comes ever later: healthy life expectancy apparently is increasing broadly as fast as life expectancy
itself, and perhaps even slightly faster. For more, see Redefining ‘Old".

Increasing longevity will explode healthcare budgets. No. The ‘additional’ years are generally healthy ones. The great bulk of a
person’s health expenditure occurs in the final year of life. However, healthcare expenditure is sef fo rise significantly, both as a result of
rising incomes (healthcare is a ‘luxury’ good that affracts an increasing share of fofal expenditure as income rises) and as a result of the
baby-boom-related population bulge (a higher proportion of older people does increase the (fotal) volume of health expenditure as these
people enter the final stages of their lives). For more, see Population Ageing and the Economy.

Ageing populations will slow economic growth, and bankrupt public pension schemes. Very probably not. Not only public, buf
also some private policies (most notably defined-benefit schemes) induce many people to refire either at, or often even before, a fixed
official refirement age. But policies are changing in many countries. When artificial incentives that favour early refirement have finally
gone, the proportion of the population in work, and hence the pace of economic growth, may well be much as at present. For more,
see Population Ageing and the Economy.

Older workers should be encouraged fo retire early to free up jobs for young people. No. This 19"C ‘lump of labour’ fallacy, stil
periodically heard in continental Europe, is bad economics. The number of jobs in an economy is not fixed. Were it otherwise,
unemployment would have risen continually in every country that has had a growing population. For more, see Population Ageing and
the Economy.

It is politically impossible to get people to work longer. Not so. Changes in public policy have already achieved this in a number of
counfries. And in the private sector, the change from defined-benefit to defined-contribution pension schemes is reinforcing this trend.
Most important, however, the evidence is that many people will voluntarily choose to work longer, once arfificial incentives fo refire early
have been withdrawn. For more, see Population Ageing and the Economy.

Workers' abilities decline with age. Too sweeping. Some cognitive abilities do decline with age: but others improve with experience.
Moreover, the cognitive consequences of ageing can apparently be offset, in whole or in part, by appropriate (reJeducation and
[re)training. For more, see The Challenge of an Older Workforce.

There is no point in companies fraining older workers. Nof so. As a country’s population ages, so will its workforce. In addition,
many workers will work to a later age than is the case today. Companies will therefore increasingly find it in their interests to (rejirain
their older workers — both to keep their skills current and to keep them motivated and challenged. And indeed this is already happening.
For more, see The Challenge of an Older Workforce.

Workers retire at their peak seniority and highest salary. No longer. This used to be the case, particularly under defined-benefit, final
salary, pension systems. But with their replacement by defined-contribution schemes, and as populations age and people work longer,
increasingly more people will work beyond their peak income years. For more, see The Challenge of an Older Workforce.

Markeling is best targeted af young people. No longer. Marketing and advertising have fraditionally focused on the younger
generations, mainly because they have been the major consumer group. However, as society gets older, the elderly are becoming a
growth market, with the over 50s holding over 80% of personal wealth. For more, see Challenges and Opportunities for Companies.

" The inspiration for this section came from Lord Tumnbull (2007).
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Key Elements of the Ageing of Populations

Populations nearly everywhere are

ageing

By 2050, all regions are expected to
age further, with developing countries

ageing the fastest

In the ‘oldest’ countries, one person in

five is aged over 65

The fundamentals of population ageing

Populations nearly everywhere are getting older. Globally, the medion age — the age
that divides the population in two — has increased by about four years over the past half
century — from 23.9 in 1950 to 28.0 in 2005.2? Naturally, there have been some
exceptions, generally ‘man-made’, such as in Africa (Figure 1), where in some countfries life
expectancy for men and women has actually fallen. In Zimbabwe, the life expectancy of

women has reportedly dropped by around 25 years since 1985.

The oldest region today is Europe, with a median age of 38.9 years — ltaly and Germany,
for example, currently have a median age of around 42. The oldest country is Japan, with
a median age of nearly 43. Other regions, however, are sfill young or very young: in India
more than half of the population is younger than 25. And in the Middle East, the median
age is about 24.

All regions are likely to experience an increase in their median age (Figure 1). The United
Nations projects that, by 2050, all developed countries will have median ages above 40;
and Japan is expected to remain the world’s oldest, with a median age of 55. Most
countries in Asia and Lafin America are set to age faster than the developed countries. For
example, while it took 114 years for the population aged 60 and older to double from 7%
fo 14% of the total population in Sweden, this transition could take just 25-28 years in
China and India.? In Africa as a whole, the median age is set fo rise, but is nevertheless

likely to remain low by world standards.

Figure 1. Median age by region

Region 1950 2005 2050
World 23.9 28.0 38.1
More developed regions 29.0 38.6 45.7
Less developed regions 21.5 25.5 36.9
Africa 191 19.0 28.0
Asia 22.2 27.6 40.2
Europe 29.7 38.9 47.3
Latin America and Caribbean 20.0 26.0 401
Northern America 29.8 36.3 41.5
Oceania 28.0 32.3 40.0

Source: UN World Population Prospects: The 2006 Revision.

As populations age, their structure changes, often fundamentally. Since 1950, the
number of people aged 65 and over has risen in almost all regions. Today, one out of
every 14 people in the world is 65 or older. By 2050, this proportion will likely have
surged (Figure 2) to around one in six* — the proportion in presentday Florida and in the

oldest countries (e.g. ltaly and Japan), one person in five is over 65.

2 UN World Population Prospects: The 2006 Revision.
# United Nations Population Fund (2002).
“UN World Population Prospects: The 2006 Revision.
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Although the oldest populations are in developed countries, nearly two thirds of older
people alive today are in developing countries. By 2050, nearly 80% of those aged 60 or
above are expected to be in developing countries.” In India, for example, the population
aged 65 or older is set to rise to 20% of the population by 2050, from 7.5% in 2000.

Figure 2. Population aged 65 and over (%) in 1950, 2005, and 2050

80 -
60
40 -
20 A
0
PR PSP ELYE TS ELEESEED S S
2 & L@ 4 &S O &N O PR
N VSQQ) N2 Qv O 0?}\ éé $®&\e$\ & Q@Q{O Oe,é\ Q AN
& & > @
$ %O Q/’bo',

= 1950 m 2005 m 2050

Source: UN World Population Prospects: The 2006 Revision.

Furthermore, in most countfries it is the older population itself that is ageing: the ‘oldest old’
— people aged 80 or over — are the fastest-growing segment of the population. The number
of ‘oldest old” will likely increase more than fourfold globally to 402 million by 2050, and
sixfold in Africa, Asia, and Latin America. The number of centenarians is also projected to
increase, 14old, from around 265,000 in 2005 to 3.7 million by 2050.¢

Two trends and an anomaly

Population ageing is the result of two  The ageing of populations is basically the product of two trends and an anomaly:

trends and an anomaly

B A rising trend of longevity (Figure 3): Over the past 160-odd years, global life
expectancy has steadily increased — by approximately two years per decade since

1840 — to reach global averages of 65 for men and 70 for women.

B A falling trend of birth and fertility rates” (Figure 4): Birth rates have been in a trend
decline over the past century, in some countries fo as low as a quarter of the rates

prevailing at the end of the 19" century.

B The postWorld War Il ‘baby boom’ (Figure 5): This anomaly — a surge in birth rates,
particularly in North America, Europe, and Australasia — initially skewed the age
distribution to the left, reducing median age. But as the baby boomers have grown up,
the ‘demographic bulge' has moved rightwards, tending to raise populations” median

age, and reinforcing the two underlying frends in that direction (Figure 6).

> United Nations (2006).
¢ United Nations {2006).
7 Birth rafe is the number of children per thousand people; fertility rate is the number of children per woman.
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Figure 3. Life expectancy since 1841 (years) Figure 4. Birth rates since 1841 (per thousand)
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Source: Human Mortality Database, www.moriality.org.

Source: Human Mortality Database, www.mortality.org.

The ageing of the baby boomers is the

main challenge

In developed countries, it is the ageing of these baby boomers that constitutes the principal
economic challenge. The first of the baby boomers will reach the age of 65 in about three
years, and the last will reach that age in around 2029. Assuming that they live, on
average, into their mid-80s, the resultant progressive skewing of the age distribution should

continue to around 2050.

Once the anomaly has made its way through the population, the impact of the baby boom
generation on the ageing of populations will fade. From 2050, the main influences will
likely be, once again, just the two fundamental trends: rising longevity and decreasing

fertility.

Figure 5. The post-World War Il baby boom in the US Figure 6. The demographic bulge through time:
Population by five-year age group, US (thousand)
4,500,000 - 30,000 -
4,000,000 - 25,000
20,000 -
3,500,000 -
15,000
3,000,000 -
10,000 -
2,500,000 - 5,000 -
2,000,000 r r r r T T T 0 T T T T T T
1933 1943 1953 1963 1973 1983 1993 2003 0-4 15-19 30-34 45-49 60-64 75-79 90-94
Number of births in the United States — 1980 2005 =——2030

Source: Human Mortality Database, www.moriality.org.

Source: UN World Population Prospects: The 2006 Revision.
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Age pyramids

Age pyramids have changed ~ The two basic trends, combined with the postVWorld War Il baby boom anomaly, have
fundamentally and will continue to do  together produced fundamental changes in the shape of age pyramids (see Picture Book).
so
In 1950, the age pyramid for the most developed countries (Figure 7) had a socalled
‘expansive’ shape — a wide base, reflecting large numbers of young people, and a
narrower top. By 2005, the pyramid had changed to a ‘constrictive’ shape (Figure 8), with

fewer younger people and more older people — indicating a greying population.

Al developed countries are expected to see their age pyramids moving fowards
constrictive shapes by 2050, with narrower bases and an increasing number of people

living ever longer (Figures 9 to 16). Indeed, Japan has already reached that phase.

Developing counfries, too, are experiencing changes in the shape of their pyramids.
China’s pyramid, which is stationary today, is expected fo take a constrictive shape by

2050 - essentially the consequence of its one-child policy (Figures 17 and 18).

Nomura Equity Research — The Business of Ageing 11
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Picture book: Age Pyramids

Figure 7. Most developed countries, 1950: Expansive Figure 8. Most developed countries, 2005: Constrictive
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Source: UN World Population Prospects: The 2006 Revision. Source: UN World Population Prospects: The 2006 Revision.
Figure 9. United States, 2005: Stationary Figure 10. United States, 2050: Constrictive
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Figure 11. United Kingdom, 2005: Stationary Figure 12. United Kingdom, 2050: Constrictive
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Source: UN World Population Prospects: The 2006 Revision. Source: UN World Population Prospects: The 2006 Revision.
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Figure 13. Japan, 2005: Constrictive Figure 14. Japan, 2050: Constrictive
6,000 4,000 2,000 0 2,000 4,000 6,000 4,000 2,000 0 2,000 4,000
m Male m Female m Male m Female
Source: UN World Population Prospects: The 2006 Revision. Source: UN World Population Prospects: The 2006 Revision.
Figure 15. France, 2005: Stationary Figure 16. France, 2050: Constrictive
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Source: UN World Population Prospects: The 2006 Revision. Source: UN World Population Prospects: The 2006 Revision.
Figure 17. China, 2005: Stationary Figure 18. China, 2050: Constrictive
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Source: UN World Population Prospects: The 2006 Revision. Source: UN World Population Prospects: The 2006 Revision.
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The rising trend of longevity
The past trend

The rising trend of longevity starfed ~ The steep trend increase in life expectancy began in the 19" century, more or less
with the Industrial Revolution  simultianeously with the rising GDP per capita that accompanied the Industrial Revolution
(Figure 19).8

Over the 160-odd years since, various medical factors have contributed to rising longevity.
Unfil around 1950, most of the gains in life expectancy stemmed from: large reductions in
death rates af younger ages (largely the result of improvements in sanitation); a reduction in
the number of severe epidemics and beffer management of them when they did occur;

better nutrition; and general improvements in living standards and health behaviour.

More recent rises in life expectancy — i.e. since around 1950 — have been the result
mainly of rising survival rates affer the age of 65, particularly through progress against
chronic diseases, improvements in surgical procedures, and refinements of medical
therapies.

One consequence of these medical developments has been that, on average across OFCD
countries, life expectancy at birth has risen by 10.1 years since 1960 for women (reaching
81.1 in 2004) and by 9.4 years for men (reaching 75.4] (Figure 20). Meanwhile, life
expectancy at age 65 in OECD countries has reached about 15 years for men and 19.5

years for women, an increase of 3.3 years and 4.5 years, respecfively, since 1960.°

Figure 19. Life expectancy and GDP/capita since OAD Figure 20. Life expectancy in OECD countries'
100,000 + 90 80 -
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70 76
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+ 50 72 |
- 40
1,000 - + 30 68
—i | 20 /_././f
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T J O Y 64 T T T — 7
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nu O N O UL o v O O u O w
- O < O~ OO N MWL O O O
—a— GDP per capita (LHS, in 1990 international $
m - Life g(pectgncy( (RHS) ) Women Men
Source: Maddison, A. (2001). Source: Human Mortality Database, www.mortality.org.

® Increase in life expectancy actudlly started before, in the 10" century, but was very slow (10 years increase in 800 years
time).
¢ OECD (2007).

19 Total OECD countries less Greece, Ireland, Korea, Luxembourg, Mexico, Poland, and Turkey.
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The debate about the future trend

Notwithstanding the varying causes of rising longevity, the rate of improvement has
followed a remarkably reliable trend from the mid 19" century. This might suggest that such
a frend would make longevity forecasting a relatively easy, perhaps even accurate,
process. However, almost as reliable as the frend itself has been the unwillingness of

forecasters to accept that it will continue. There have been two, opposing, theories.

‘Limit theorists’ predict that life 1. The ’limit theorists": This school considers that there is a biological limit to life
expectancy will tail off...  expectancy, and that it is sef to be reached fairly soon. In that vein, Olshansky ef al.
(2001) have proposed that average life expectancy cannot go beyond 88.'" Moreover,

the “limit theorists” air a general perception that past increases in life expectancy were

achieved through the elimination or mitigation of causes of death that were relatively easy

fo address, whereas the remaining causes, such as cellular senescence, will prove far more

difficult.'? They also highlight future risks to longevity, such as antibiotic-resistant diseases,

bird flu, and obesity (see Box: The Obesity ‘Epidemic’) rather than future, but perforce

unknown, advances in medicine, nutriion, and general health infrastructure.

This disbelief in a confinuation of the past trends in longevity has led to a consistent
fendency to predict an imminent failing-off. This has been the case with most international
organisations and national sfatisfics institutes, which generally assume a slowdown over the
coming 50 years of almost 50% relative to the pace in the second half of the previous

century (Figure 21).

Figure 21. Projected gains in life expectancy at birth and past gains
(years/decade)

Average gains 1960- Projected gains

Region / Country Difference (b-a)

2000 (a) 2000-2050 (b)
EU15 average 2.0 1.2 -0.8
OECD average 2.2 1.2 -0.9
Canada 2.0 0.9 -1.1
France 2.2 1.8 -0.4
Germany 2.0 1.2 -0.8
Italy 24 1.8 -0.6
Mexico 4.1 1.2 -2.9
United Kingdom 1.8 1.6 -0.2
United States 1.7 1.4 -0.3

Source: Antolin, P. (2007).

...but they have consistently under- As a result, the future rate of longevity improvement has consistently tended to be under-

predicted the increase in longevity — predicted — with the result that the ceilings of the projections have continually had to be
raised (Figures 22 and 23).

""" Olshansky, SJ. et al. (2001).
'2 Olshansky, SJ. et al. (1990).
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Figure 22. Life expectancy projections in the US by the

Social Security Administration

Figure 23. Projections of UK life expectancy at 65 by
the Government Actuary’s Department (GAD)
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Source: lee, R.D. and Tuljiapurkar, S. (2000).

Actual trend
— 1983-based

2003-based
1992-based

Source: Pensions Commission (2006), Appendix E.

The “nodimit theorists” predict that the

past rising frend will continue

This belief that life expectancy improvements will slow is particularly well anchored among
company actuaries, who generally assume lower longevity than do govemment actuaries. In
the United Kingdom, for example, frustees and their actuaries assume that a man refiring at
age 65 will live a further 18 vyears, and a woman 22 vyears,'? whereas the Government
Actuary’s department (GAD) assumes figures of 20.7 years and 23.2 years, respectively. And
in North America, a review of mortality projections shows that actuaries tend fo project lower

rafes of mortality decline than do demographers (Figure 24).

Figure 24. Estimates of average annual reductions in US mortality rates for ages
65 and older after 2020 for men, by profession of forecaster

Profession Number Median
Actuary 29 0.60
Demographer 4 0.70
Economist 0.65
Other 3 0.70

Source: Waldron, H. (2005).

2. The ‘noflimit theorists’: Opposed to the advocates of the tailing-off of longevity are the
‘nolimit theorists’, who observe that, although the “limit theorists’ have long asserted that life
expeclancy is approaching a ceiling, empirical dafa have consistently proved them wrong
(Figure 25).* The most basic expression of this view simply extrapolates the historical rising

frend of longevity info the future, without any tailing-off.

"% PricewaterhouseCoopers (2007).
' Sometimes, the limit was exceeded even before the publication date, presumably because of delays in transmitting
information between countries.
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Figure 25. Theoretical limits to life expectancy and date exceeded

Exceeded by

Source Limit Date published Date exceeded females in
Dublin 64.75 1928 1922 New Zealand
Dublin 70.8 1941 1946 Norway
Wunsch 76.8 1970 1967 Norway
Freijka 77.5 1981 1972 Sweden
Bourgeois-Pichat 78.2 1952 1975 Iceland
Siegel 79.4 1980 1976 Iceland
Bourgeois-Pichat 80.3 1978 1985 Japan
Demeny 82.5 1984 1993 Japan
United Nations 82.5 1989 1993 Japan
Olshansky et al. 85 1990 1996 Japan
Fries 85 1980/1990 1996 Japan
United Nations 87.5 1999

Olshansky et al. 88 2001

World Bank 90 1990

Source: Vaupel, J.W. and von Kistowski, K.G. (2005).

Some ‘nolimit theorists’ go so far as fo assume that there will never be any limit to life
expectancy. Oeppen and Vaupel (2002)'° point fo the infriguing fact that a ‘longevity line’
joining up the various "best practice” countries has, for the past 160 years, risen not only
af the impressively brisk pace of almost three months per year (see Figure 26), but has also

done so remarkably steadily.

In 1840, for example, the longevity record was held by Norway, whose people then lived
an average of 45 years. Today the record-holder is Japan, where life expectancy af birth is
currently 82. And over the infervening period, at least 10 different countries have held the

record.

Figure 26. “Best-practice” life expectancy
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Source: Oeppen, J. and Vaupel, J.W. (2002).

"> Oeppen, J. and Vaupel, ] W. (2002).
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The pure extrapolationist approach fits

the facts, but has no theoretical content

However, the trend may be proxying

for {rising) real income and other

causal relationships

The 'nolimit extrapolationist’ camp also points to:

B the acceleration in the number of people over 85 years of age and the rapid increase

in the number of centenarians and supercentenarians;'® and
B the deceleration of the trajectory of death rates at advanced ages.

A big weakness of the purely extrapolationist approach to longevity projection, however, is
that, at least in its simplest form, it lacks any direct scientific or other theoretical content. On
the other hand it has, so far at least, basically fitted the facts. By contrast, the more content-
rich “limit theorists’ approach, which incorporates all the scientific knowledge available af
the time the projection is made, thereby has the advantage of being comparatively rich in

content. But it has a poor record of predicting life expectancy.

On balance, we prefer the postulate that the rising frend of longevity is likely to continue,

for two, quite separate, reasons.

First, probably much can sfill be done, even without further new technologies, to increase
longevity. This is suggested by evidence that some population sub-groups enjoy higher life
expectancy than do others. For example, the life expectancy of the Mormon population in
the United States is well above the US average, and it seems likely that this is a result of
lifestyle differences rather than genetic differences (Box: Lifestyle and Longevity: The Case

of the Mormons).

Moreover, a number of studies have shown how lifestyle changes can increase life
expectancy. A recent study led by Cambridge University suggests that a combination of
four behaviours can increase life expectancy by as much as 14 years:'”

B Being a non-smoker
B FEating five or more vegetables or fruits per day

B Consuming alcohol in only modest amounts

B Fngaging in regular exercise

More fundamentally, however, we incline to the extrapolationist view because, although
the pure timetrend method is devoid of direct theorefical confent, that timetrend may be
proxying for a causal sef of variables — the most important, perhaps, being [rising) real per
capita income — that inferact in a fundamental way with life expectancy. This notfion is
embodied in the socalled ‘fechnophysio evolutionists” theory, more details of which are

given in the Box: The 'Technophysio” Theory.

'® People who have reached the age of 110 years or more.

' Khaw, K. et al. (2008).
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The ‘Technophysio’ Theory

This school considers that not all improvements in the outcome of exposure to health risks between, say, 1840 and today stem from
improvements in medical fechnologies. Instead, they believe, the improvements reflect improved physiologies of later birth cohorts, the

consequence of improved technologies in areas ranging from food production to public health practices to personal hygiene and diet.

To the extent that that is so, one implication is that the underlying, fundamental, cause of the strong [rising) trend in longevity since the
start of the Indusfrial Revolution has been the rising frend of real per capita incomes, which has led to a complex, causal interaction

between a rising, realincomeled, demand for, and hence supply of, a healthier public environment and ever-better health services.

This explanation has been advanced particularly by Fogel (2003), who concludes, on the basis of a massive statistical study, that unlike
the genetic theory of evolution through natural selection, which applies to the whole history of life on earth, technophysio evolution

applies only to the past 300 years of human history, and particularly to the past century. In Fogel's words:

"The theory of technophysio evolution rests on the proposition that during the last 300 years, particularly during the last century, human
beings have gained an unprecedented degree of control over their environment — a degree of control so great that it sefs them apart not
only from all other species, but also from all previous generations of Homo sapiens. This new degree of control has enabled Homo
sapiens to increase ifs average body size by over 50 percent, to increase ifs average longevity by more than 100 percent, and to

greatly improve the robusiness and capacity of vital organ sysfems. ..

The theory of technophysio evolution implies that health endowments in a given population change with the year of birth. It also points to
complex interactions between date of birth and the outcome of exposures fo given risk factors. Hence, not all improvements in the
outcome of exposure fo health risks between, say, 1970 and 1990 [have been] due fo health inferventions during that period.
Improvements in life expectancy may [have depended] only partly on the more effective medical technologies of those years. [They may]
also reflect the improved physiologies experienced by later birth cohorts that are due to improved technologies in food production,
public health practices, personal hygiene, diefs, and medical interventions put info place decades before 1970, and hence cannot be

aftributed exclusively, perhaps even primarily, to health inputs between 1970 and 1990."18

To the extent that the ‘technophysio” approach represents a broadly appropriate description of the determinants, af the most fundamental
level, of the processes underlying increasing longevity, there is a range of implications for forecasting likely trends over the coming
century and beyond. These include, in addition to longevity itself: the age at onset of chronic diseases; body size; and the efficiency
and durability of vital organ systems, as well as a range of public policy issues such as the growth in populations, in pension costs, and

in health care costs.

In addition, there is a consideration that has already proved to be quantitatively significant
and that may well become, in this age of improved communication, increasingly important:

the tendency for longevity to converge across countries.

The phenomenon of convergence

longevity tends to converge across  Longevity has fended fo increase fastest in the counfries that are relatively behind ‘best
countries  practice’ — and conversely (Figure 28). Reasons for this may include: quick fransmission of

bestpractice (health) information between countries; changes in life styles as a result of

better information; and political pressure on health service providers to import best-practice

fechniques.

' Fogel, R.W. (2003).
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Jointly, the ‘technophysio” and
convergence theories imply rapid

longevity growth

Given this convergence fendency, countries such as the United Kingdom or the United
States, which currently are below the average life expectancy of the most developed
countries, could be expected fo see their life expectancy rise faster in the coming years
than in other above-average life-expectancy countries, such as Japan. However, few official

projections, it would appear, give much weight to this phenomenon.

lllustrative projections of life expectancy

To illustrate the extent to which the assumptions of the ‘limit theorists’, and the ignoring of
the convergence assumption, may be leading fo underprojection of future longevity, we

have constructed a simple set of projections, on the following basis:

B The confinuation of past frends in longevity, in the spirit of the ‘technophysio

evolutionist’ theory summarised above; and
B The observed property that, over fime, crosscouniry longevity tends to converge.'”

The resulting projections imply significantly higher longevity than governmental projections
typically do: our projections suggest that all countries could reach a life expectancy of at
least 89 by 2050, whereas the UN, for example, projects 83 for the United States, 84 for
the United Kingdom, and 87 for Japan (Figures 27 and 29).

Figure 27. Life expectancy projections: The technophysio/convergence model vs.
official projections in 2050

Life expectancy in 2050, using Life expectancy in 2050,

Country the model according to UN projections
Australia 89.7 86.0

Canada 89.6 85.3

England and Wales 89.5 84.1

France 89.6 85.1

Germany 89.5 84.1

Italy 89.7 85

Japan 89.9 87.1

Spain 89.6 85.4

United States 89.4 83.1

Source: Human Mortality Database, UN World Population Prospects: The 2006 Revision, and Nomura.

' We assume a convergence factor of 4.5% per year — i.e. 4.5% of the life expectancy gap between a specific country
and the developed country average is closed each year.
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Figure 28. Life expectancy in 1956 and average Figure 29. Projected life expectancy by means of the
change per year, 1956-2003 technophysio/convergence model
0.40 - 90 -
88 -
0.35 *
¢ 86 -
0.30 - 84
L 3
0.25 - : N 82 1
*e - 9 80
0.20 - *
o 78
. o
0.15 76 -
ot 74 ¥
0.10 - T
72 -
0.05 - 70 T T T T T T T T
0.00 T T T T T T T 1 1980 1988 1996 2004 2012 2020 2028 2036 2044
60 62 64 66 68 70 72 74 76 Average trend Australia
England and Wales Japan
—US
Source: Human Mortality Database, www.moriality.org. Source: Nomura.

Nomura Equity Research — The Business of Ageing 21



November 25, 2008

The Obesity ‘Epidemic’
Recent trends in obesity, body mass index, and life expectancy

Although there are many potential risks fo the continuation to the upward frend in longevity, perhaps the most discussed, and the most
quantifiable, is the sharp increase in obesity in many counfries. Based on consistent measures of obesity over fime, the rafe of obesity has

more than doubled over the past 20 years in the US, while it has almost tripled in Australia, and more than fripled in the UK (Figure 30).

Given that obesity is known fo be associated with a number of health risks (ranging from cancer and coronary heart disease fo type-2
diabetes, osteoarthritis, and gallbladder disease), it seems natural to conclude that this significant rise in obesity will have a powerful effect
on longevity. Indeed, a widely-cited study by Olshansky ef al. (2005)° suggests that the rise in obesity in the US may actually cause life
expectancy to fall. However, most research finds that this study both understates likely future improvements in medical fechnology and
oversiates the impact of obesity; hence the impact of obesity on longevity is still likely significant, but less severe. For example, a widely
cited study by Flegal et al. (2005)?' found results (corroborated by other studies) that imply atf least some potential mitigation of the impact
of obesity:

1) More recent data show that the impact of obesity on life expectancy is falling — perhaps reflecting improved medical fechnology, or that

people classified as obese today are actually healthier than in the past.

2) Being ‘overweight’ (Body Mass Index (BMI) between 25 and 30) actually appears (sfatistically) significantly fo increase life expectancy
relative fo the presumed ideal (BMI between 18.5 and 25), among older people.

3) Being classified as moderately obese (BMI between 30 and 35) does not have a statistically significant association with life expectancy
relative to the ‘ideal’ case (though the researchers’ central estimate suggests a slight reduction of life expectancy, particularly in the younger
age groups).

Estimating the link between rising BMI and life expectancy

To calibrate the importance of the obesity epidemic, we have undertaken some calculations of the impact of the trend increase in BMI on
life expectancy in the United Stafes. Figure 31 shows the estimated impact of the actual distribution of BMI in the US over the past 40 years
on excess deaths and life expectancy, relative to the ideal (BMI between 18.5 and 25). We estimate that, in 2003-04, the actual
distribution of BMI in the US was responsible for more than 60,000 excess deaths, and a reduction of about 4 2 months relative fo a
hypothefical situation in which all Americans had BMIs within the ideal range. The results suggest that, although there has probably been a
steady rise in excess deaths related fo rising BMI over the past 40 years, that rise has not been sharp relafive to the general (upward) trend
in life expectancy. We estimate that rising BMI may have reduced life expectancy by about 3 months over the past 40 years, which is
approximately equal fo the average rise in life expectancy that has occurred every year over that period. Hence, unless the rise in BMI
accelerates appreciably in coming years, it is hard fo see obesity alone as being the cause of a marked change in current mortality frends.

Figure 30. Percentage of obese population (BMI>30), Figure 31. Excess deaths and reduced life expectancy
2004 or latest available year due to deviation from ideal BMI in the US
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Source: 2004 OECD Health Statistics. Nomura.

% Olshansky, S.J. et al. [2005).
2 Flegal, K-M. et al. (2005).
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Lifestyle and Longevity: The Case of the Mormons

A group that has received particular atfention in the demographic literature is the Mormon community in the United States. Mormons are
genetically similar to the rest of the American population, but have significantly longer life expectancy (Figures 33 and 34). It seems likely
that this is related fo healthier lifestyles, given that the Mormon Church has particularly strong guidelines on the lifestyles of its members.
Church doctrine discourages the use of fobacco, alcohol, coffee, and tea, and recommends a nutritious diet. It also encourages marriage
and family, education, and religious activity. There is some evidence that all these behaviours, together with the stronger social networks

associated with religious communities, influence life expectancy (Figure 32).

Figure 32. Estimated additional life expectancy: Mormon vs. non-Mormon (selected US studies)

Study Men Women
Manton et al (1991), Mormon insured population, 1980-1988 14.2 years 9.6 years
Merrill (2004), Utah Mormons, 1994-1998 7.3 years 5.8 years
Enstrom and Breslow (2007), California Mormons, 1980-2004 9.8 years 5.6 years

Source: Studlies quoted in the table.

Estimating life expectancies for a subgroup presents a number of challenges — particularly when the study sample is short. Of the three
studies summarised above, that by Enstrom and Breslow?? is probably the most authoritative to date, given its long sample and follow-up.
However, all studies (including others not reported here) suggest that the Mormon community has significantly greater life expectancy than

does the non-Mormon community (especially compared with non-church attendees) with the difference being particularly marked for males.

Overall, the evidence from Mormon communities suggests that significant advances in life expectancy can be achieved simply by lifestyle

changes, even without using existing medical technology.

To the extent that lifestyle is important for longevity, this has a number of potentially important implications. Japan is a case in point. In
many ways, if is surprising that Japan is the couniry where people live longest. The average Japanese lifestyle is by no means ideal:
smoking and drinking are prevalent, the Japanese diet confains a considerable amount of salt and pickled food, and many Japanese live
highly stressful lives. Indeed, Japan has among the highest suicide rates in the world, and the highest rate among the G8 countries (24
suicides per 100,000 people in 2004%). Arguably, therefore, if or when various aspects of the Japanese lifestyle improve, Japanese
longevity could be expected to rise further.

Figure 33. Years of life expectancy by age, in Utah, Figure 34. Years of life expectancy by age, in
1994-1998 (men) Utah, 1994-1998 (women)
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22 Enstrom, J.E. and Breslow, L. (2007).
% World Health Organisation.

Nomura Equity Research — The Business of Ageing 23



November 25, 2008

Almost all OECD countries have fertility

rates below the replacement rate

The decreasing trend of fertility

The second major element in the ageing of populations is the declining trend of fertility that
accompanied the rising frend of (real] per capita income that came with the Industrial
Revolution. The main medical reason that fertility rates began to fall at that time was the
progressive fall in infant mortality rafe. This resulted in an increasing proportion of children
reaching adulthood. Thus, to be reasonably certain of having four or five adults to support

them later in life, parents ‘needed’ progressively fewer children.

This downward trend in fertility was then interrupted, temporarily, in a number of countries

by the post\World War Il baby boom (discussed in the following section).

By 1964, however, fertility rates had resumed their downward trend. Today, in all OECD
counfries other than Turkey and Mexico, the fertility rafe is lower than the replacement rafe,
i.e. below 2.1 children per woman (Figure 35). Some countries have even reached so-
called “lowestHow” fertility rates: ltaly, for example, currently has a fertility rate of just 1.25.
The fertility rate in the Republic of Korea fell to as low as 1.08 in 2005, but has now
rebounded fo 1.26 as a result of government policy. The former East Germany reached o
fertility rate of just 0.77 in 1993 before catching up again with the West German rate of
around 1.3 in 2006.%

Some countries have experienced modest increases. In France, for example, the fertility rate
is currently 1.98 children per woman, well above the rate in the 1990s (1.73 in 1995),
and the European average of 1.5 children per woman — perhaps a consequence of French

pro-nafal public policies.

Slight increases have also been observed in the United Kingdom, Sweden, Finland,
Denmark, Austria, Greece, Spain, and lialy. Germany is one major European exception,
with only 1.3 children per woman. And in Portugal, the fertility rate has decreased in the

past several years o around 1.45.

The UN predicts that the longterm decreasing frend of fertility rates may stabilise. That
said, predicting fertility rafes is o complicated exercise and, so far, fertility rates have

generally been overestimated (Figure 36%).

4 Syatistisches Bundesamt Deutschland.
?* Insfitut National de la Stafistique et des Etudes Economiques, www.insee.fr.
2 Errors across countries and forecasts, for cases in which initial level was below 2.5.

24

Nomura Equity Research — The Business of Ageing



November 25, 2008

Figure 35. Fertility rate in OECD countries (children per

Figure 36. Errors in projected fertility rate (children per

woman) woman)
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Source: United Nations (2000a).

The end of World War Il brought a

surge in birth rafes in many countries. .

The anomaly: The post-World War 1l baby boom

The third, and crucial, element of the ageing of the populations in many countries is the

boom in birth rates that occurred particularly in North America, Europe, and Australasia.

The postWorld War Il baby boom is dated, for most countries, as having taken place
between 1946 and 1964, and it represented a dramatic, albeit temporary, reversal of the

more than 100-yearlong trend fowards low fertility rates.

The term "baby boom” was apparently coined in May 1951, in a column by Sylvia F.
Porter in The New York Post:

"Take the 3,548,000 babies born in 1950. Bundle them into a batch, bounce
them all over the bountiful land that is America. What do you get? Boom. The

biggest, boomiest boom ever known in history.”

Possible causes

The precise causes of this baby boom, which followed a 20-year period of difficult times in
which fo raise children — the Great Depression and the Second World War — have been
much discussed. Easterlin (1961), for example, explained the baby boom in terms of o
relafive income hypothesis, postulating that fertility decisions are driven by the gap between
couples’ actual and expected material wellbeing. He argues that people who grew up
during the Great Depression, and who had low material aspirations, were overwhelmed
by the prosperity that followed the Second World War, and which thereby increased both
their wish and their willingness to have children. Others, such as Greenwood et al. (2005),
argue that, with the diffusion of appliances such as refrigerators, washing machines,
dishwashers, efc., women became able to take care of their households in much reduced

time, decreasing the 'time cost’ of a child.

Doepke et al. (2007) link the baby boom to the rise in demand for female labour during
World War II: women who had worked during the war fended to stay in the labour force,

‘crowding out” inexperienced younger women, who elected to have more children instead.
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...resulting in the "baby boomers” — the

largest generation ever

The consequences

Whatever the causes, the consequences of the postwar baby boom have been
quantitatively important. For example, in the United States alone, approximately 76 million
babies were born between 1946 and 1964. Furthermore, annual US births first reached 4
million, and did not drop below that figure until 1965, by which time four out of 10
Americans were under the age of 20. In Canada, too, the postWorld War Il baby boom

was of major importance.

Many Furopean countries experienced a baby boom, if to a somewhat smaller extent
(Figure 37). In France for example, whereas there were about 600,000 births per year
before the Second World War, this number surged o about 850,000 immediately ofter it.
Some countries, including England and ltaly, experienced a second baby boom during the
1960s. In England, the birth rate surged from 16 births per thousand people in 1945 to
19 in 1946, decreased to 15, and then surged again to more than 18 children per
thousand people from 1962. This second baby boom ended at the beginning of the
1970s.

The result is that the “baby-boomers” constitute the largest generation ever: in the United
States, France, Germany, and the United Kingdom, they account for around one third of
the population. The ageing of this generation will creafe challenges and opportunities for

the economy, the workplace, and consumption and demand patterns.

Figure 37. Birth rates in selected countries, 1933-2004 (per 1,000 people)
35 -

30 -
25 4
20 A

15-|'\\/ —_—

10 |

(!

5 4

0 T T T T T T T T T T T T T T
1933 1938 1943 1948 1953 1958 1963 1968 1973 1978 1983 1988 1993 1998 2003

Canada

France England and Wales

ltaly United States

Source: Human Mortality Database, www.mortality.org.

Conclusion

Llongevity improvements have been systematically under-predicted. Longevity increase is nof
a purely medical matter: it involves a fundamental and complex interaction between rising

(real) per capita incomes, science, medicine, technology, public health, and lifestyles.

There seems litlle reason to expect the longestablished upward trend in longevity to tail off
in the immediate future. We judge that official estimates significantly underestimate future

improvements — quite possibly by five years or more.

However, more important from a quantitative perspective, including in respect of pension
and health budgets, is the ageing of populations that has resulted, and will likely confinue
fo result, from the postWorld War Il baby boom that was so important in North America,
Europe, and Australasia. In these regions, around one third of the fotal labour force will
start furning 65 in three years.
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Redefining ‘Old’

Introduction

The quality of life, rather than the  The focus of affention over the past several decades has moved away from considering the
length, has become the central ~ length of life to considering the quality of remaining) life. The concern has become not so
preoccupation much how long a given person is likely to live, but whether the exira years of life are likely

fo be good years. Hence, af the societal level, to the extent that chronic diseases have

displaced infectious diseases such that being ill does not so systematically and inevitably

result in dying, life expectancy is no longer a sufficient indicator for assessing population

health.

In 1997, the World Health Organisation (WHO), in its World Health Report, summarised
the point thus?’:

"... increased longevity without quality of life is an emplty prize, i.e. health

expectancy is more important than life expectancy.”

The concept of health expectancy as a health indicator was proposed by Sanders (1964),
who infroduced the notfion of an analysis that ... would not only defermine for each age
the probability of survival, but also the subsidiary probability of those surviving on the basis
of their functional effectiveness”.?® The first example of such a calculation was published in
a report of the US Department of Health Education and Welfare in 1971.2°

Scenarios for future trend of healthy life expectancy

The WHO gives the following definition of healthy life expectancy (or health expectancy) at
birth: the “... average number of years that a person can expect fo live in ‘full health” by

taking info account years lived in less than full health due to disease and/or injury."*

The relationship between life expectancy and healthy life expectancy is depicted in Figure

1, which distinguishes three concepts:
B Mortality - the area under the mortality line representing life expectancy (LE).

B Disability — the area under the disability line representing disabilityfree life expectancy
(DFLE).

B Morbidity — the area under the morbidity line representing life expectancy without
chronic disease (DisFLE).*’

# www.who.int/whr/ 1997 /media_centre/dgmessage_en/en/index.himl.
%8 Sanders, B.S. (1964).

22 Sullivan, D.F. (1971).

30 www.who.int/whosis/indicatiors/2007HALEO /en/ .

*! Those denominations were found in Robine, J.M. and Jagger, C. (2005).
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There is no consensus about future

trends in healthy life expectancy

US data suggest that the exira years of

life are broadly healthy...

Figure 1. Mortality, disability, and morbidity
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Source: World Health Organisation (1984).

The area between the mortality and the disability curves represents life expectancy with
disability, and the area between the morbidity and the disability curves represents life
expectancy with af least one chronic disease, but without disability.

These three concepts have given rise to three main theories about possible future frends in
healthy life expectancy:

B Expansion of morbidity. According fo this theory, increasing longevity is linked fo a
prolonged period of morbidity and disability af the end of life, because of the
improved survival rates of sick persons, and a growing prevalence of agerelated
diseases. Gruenberg (1977), in particular, predicted a surge in chronic diseases
through the increased average durafion of conditions whose fatal complications
sociefies have learned how to postpone. According to this theory, the disability and
morbidity curves of Figure 1 would move less quickly towards the right than would the
mortality curve.

B Compression of morbidity. This theory predicts that the period of ill health and
disability before death becomes shorter, i.e. healthy life expectancy increases faster
than does life expectancy. Fries (1980) argues, optimistically, that chronic illness may
be postponed by changes in life style. According fo this theory, the disability and
morbidity curves move more quickly than does the mortality curve.

B Dynamic equilibrium. This theory predicts that the prevalence of severe disability
decreases, while the prevalence of light to moderate disability increases.

Empirical studies
United States studies

Studies in the United States, for which data seem the most reliable, suggest reasonably
strongly that the ‘extra’ years of life are in general broadly healthy, with relatively fewer

disabilities than earlier; and that the average age of onset of chronic diseases has risen.

%2 Manton, K.G. (1982).
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Perhaps the most comprehensive study of the relationship between healthy life expectancy
and overall life expectancy is the US “early indicator project”. This examines a range of
detailed characteristics of a large sample of people over a long period — back fo
individuals bomn in the early 19" century — using, among other sources, union army
records. Fogel (2003) has reported on some key findings of this study, which found a
number of striking results.

The data show that the prevalence of chronic diseases among the elderly used fo be much
higher than it is today, and that the onset of chronic disease now comes later in life. For
example, of white men aged 50-54, the proportion free of all chronic conditions was 41% in
1994, up from 33% a century earlier. At age 60-64, white males today are 2.5 times more
likely to be free of chronic diseases than was the case a century ago (Figure 2).

Figure 2. Proportion of white males without chronic conditions

Age interval 1890-1910 1994
50-54 33% 41%
55-59 21% 29%
60-64 10% 25%
65-69 3% 14%

Source: Fogel, R.W. (2003).

The delay in the onset of a chronic condition has been about nine years for heart disease
and about 11 vears for respiratory disease. Furthermore, the delay in the onset of chronic
disabilities between 1900 and the 1990s for those who lived until age 50 — some 10
years — has been greater than the increase in life expectancy at age 50 over the same
period — some 6.6 years. Thus, the study finds that the average age of onset of chronic

diseases has risen significantly faster than overall life expectancy over the sample period.

Many factors have been responsible for this change, from reduced exposure fo infectious
diseases in early life to occupational shifts. The data also suggest that this process has — if
anything — accelerated since the mid 1980s, perhaps as a result of advances in education
and the information-technology revolution, which have increased public awareness of, and
thereby the ability to reduce, the risk of chronic disease.

Drawing on data for a shorter period, Manton (2007) draws similar conclusions, from the
19822004 National longTerm Care Survey (NLTCS) data. Not only has there been a
significant decline in the prevalence of chronic disability above age 65 since 1982 in the
United States, but the pace of decline has been accelerating, reaching 2.2% per year
between 1999 and 2004 (Figure 3).** However, Manton points to the uncertainties regarding

the effects of obesity, and its potential impact on the rafe of disability improvement.

...pointing to a ‘compression of  Thus, both studies point to the second theory about the trend of healthy life expectancy, i.e.
morbidity" scenario  the ‘compression of morbidity’ scenario, in which healthy life expectancy increases faster

than does life expectancy.

¥ Manton, K.G. (2007).
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Cross-country analysis is complicated

by differences in definitions and

assessment methods. ..

Figure 3. Disability in the United States
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Source: Manton, K.G. (2007).

Cross-country studies

Comparing frends in healthy life expectancy across countries is more complicated because,
although data are now available for many countries, each has its own definition of the ferm
— there seem to be as many definitions of health expectancy as there are health concepts.
For example, several indicators measure “healthy” life expectancy: life expectancy in
"good perceived health”; “diseasefree” life expectancy; “active life expectancy”, i.e.

without loss of performance for daily activities; etc.

Another difficulty relates to data collection, which often relies on self-assessment, and is
thereby sensitive to the economic, social, and cultural environment. It is probable that
different people with similar health conditions give different answers to the same question,

depending on such facfors as the level of development of their countries.

One affempt at harmonising definitions has been made by the Infernational Network on
Health Expectancy and the Disability Process (REVES — Réseau Espérance de Vie et Santé)
which promotes the use of standardised methods for collection of underlying health and
disability data and for the calculation of health expectancies. Calculations have been
made for more than 50 countries, and time series are available for almost all low-mortality

countries, covering the period 1958-98. The series show:

B on increasing trend in life expectancy at age 65, both for men and for women, in all
50 countries;

B o relatively constant (upward) frend in almost all countries” disabilityfree life
expectancy at age 65, both for men and for women — Australia is perhaps the one

excepfion; and

B ¢ clear increasing frend for severe-disability-free life expectancy in line with increases

in life expectancy.

These data thus seem to support the “dynamic equilibrium” theory over the last few

decades. However, details of country studies give mixed evidence.

# Robine, J.M. and Jagger, C. [2005).
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...but, at the very least, the results are
not inconsistent with a ‘compression of

morbidity” scenario

For Europe, the only historical harmonised data constructed so far have been the European
Community Household Panel (ECHP) — a survey based on a standardised questionnaire that
involves annual interviewing of a representative panel of households in every member state,
covering a wide range of topics, including health. Using these data, the EHEMU
(European Health Expectancy Monitoring Unit) has found that the overall trend over the past
10 years has been a slight increase of the disability-free life expectancy at age 65%
(Figures 4 and 5).

Figure 4. Male life expectancy (LE) and disability-free Figure 5. Female life expectancy (LE) and disability-free

life expectancy (DFLE) at age 65 (years)

life expectancy (DFLE) at age 65 (years)
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Source: Jagger, C. (2005).

Source: Jagger, C. (2005).

Countries fall into three groups, according to whether the ratio of healthy life expectancy

over life expectancy has (Figure 6):
B increased, suggesting a compression of disability;
B decreased, suggesting an expansion of disability; or

B remained broadly constant.

For most countries, trends for men and women have been rather different, and there is no

apparent overall frend, whether of expansion or compression of morbidity in Europe.

However, although data from the ECHP should, in principle, provide harmonised data,
changes over time and differences in survey design across countries make the analysis less
than fully reliable. To address this, the Survey on Health, Ageing and Refirement in Europe
(SHARE) project was launched in 2001 to collect reliable and harmonised data. The first
data were collected in 2004, but the run so far is too short to permit significant conclusions

fo be drawn about any frend.

* Jagger, C. (2005).
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Cross-section analysis also fends to

support the ‘compression of morbidity’

scenario

Figure 6. Proportion of life spent disability-free at age 65 in the EU, 1995-2001

DFLE trend Men Women
%DFLE/LE increases (relative ~ Austria, Belgium, Finland, Belgium, Italy, Sweden
variation > 5%) Germany, Italy

%DFLE/LE remains constant (- France, Greece, Ireland, Spain  Austria, Denmark, Finland,

5% < relative variation < 5%) France, Spain, UK
%DFLE/LE declines (relative Denmark, Netherlands, Portugal, Germany, Greece, Ireland,
variation < -5%) Sweden, UK Netherlands, Portugal

Source: Jagger, C. (2005).

Cross-section analysis

Simpler than tracking healthy life expectancy over time is fo take a snapshot for a given
year across countries. For a large sample of 191 counfries, the dafa suggest that healthy
life expectancy has a small, but statistically significant, tendency to converge on actual life

expectancy, as life expectancy rises (Figure 7).

The same result is found for OECD countries (Figure 8). Put another way, countries with
high life expectancy tend to have a slightly smaller gap between that life expectancy and
healthy life expectancy. Again, this supports the ‘compression of morbidity” theory, i.e. that

healthy life expectancy increases (slightly) faster than overall life expectancy.

Thus, overall, both cross-section dafa and US time series data point fo a compression of
morbidity. Time series data from other counfries are inconclusive, largely because of
definitional issues. But, atf the very least, it seems there is litlle evidence fo refute the basic
proposition that, on average, the number of healthy years increase at least as fast as the
rise in longevity. As data become more refined and definitions more harmonised, we
suspect that they will point towards a compression of morbidity, with a delay in the onset of

chronic diseases and a faster rise in healthy life expectancy than in life expectancy.

Further supporting this fenfative conclusion is the observed tendency for health outcomes
between similar countries fo converge over time: it would seem unlikely that, at least over
the longer run, different countries would have trends in healthy life expectancy as different

as the current data seem fo suggest.
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Figure 7. Disability-adjusted life expectancy and life
expectancy in 191 countries
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Figure 8. Life expectancy and healthy life expectancy in
OECD countries
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Conclusion: A redefinition of ‘old’

To the extent that the onset of chronic diseases and disability occurs at an everlater age, it

becomes appropriate fo consider the implications for the definition of the term ‘old":

B |, for example, the age at which a person becomes ‘old" is defined as specific and

unvarying then, with the passage of time, an increasing proportion of the population

will be ‘old’. Thus, if age 65 and above continues fo be taken as the definition of

‘old’, then, whereas in 1950 only 8% of the population in the more developed

countries was old, foday more than 15% are ‘old".

B However, if ‘old’ is taken to mean a given degree of health or disability, then the age

aft which people become ‘old’ is moving further and further out. For the developed

countries, the OECD-wide evidence is of a modest compression of morbidity over time,

with a delay in the onset of chronic diseases and a faster increase in healthy life

expectancy than in life expectancy. Hence, fo the extent that in 1950 it was

appropriate to consider a 65-year-old as ‘old’, then today, on the basis of an increase

in life expectancy of three months per year, that term would apply only to a person

who has reached nearly 80.

B Similarly, to the extent that, in 1950, 65 was faken to be the age at which, on

average, people could no longer reasonably be expected to work, today, on the

basis of healthy life expectancy data, that age too would be about 80. Moreover, to

the extent that most jobs today are less physical than they used to be, largely due to

the new technologies, work can in many cases be undertaken from home, arguably

the definition of ‘old’ could be an even higher number.
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Population Ageing and the Economy

Business as usual’ assumptions about

the proportion of the population of
working age imply that:

Economic growth will slow...

The conventional wisdom

Public discussion frequently reveals pessimism about population ageing and various of its

likely macro impacts — for example, that:
B output growth will slow, because of fewer people in the labour force;

B productivity growth will slow, because of the lower productivity of an older

workforce:

B fiscal sirains will infensify as public pensions and health systems come under pressure

from slower output growth, slower productivity growth, and a rising proportion of refirees.

like all conclusions, however, these rest on key assumptions. Of particular importance is the
assumption that the age of 65 marks the limit beyond which people should not, or will not,
work. However, a number of these assumptions are, for a range of reasons, likely to be
changed. Indeed, this is already sfarting to happen in some counfries. Such changes stand
to modify, possibly quite fundamentally, basic, conventional, conclusions about the macro

impacts of population ageing.

Accordingly, the following section summarises the outlook for economic growth, public
pensions, and public health expenditures on the basis of common assumptions about
'business as usual’ policies. The chapter then considers how these assumptions, and hence

outcomes, stand fo be changed.

The labour force and economic growth

The UN has projected that by 2050, for the most developed regions as a whole, the
working-age population, as conventionally defined — i.e. people aged 15-64 — will have
fallen by almost 100 million, from around 820 million currently.? For the OECD region as
a whole, on the basis of a similar definition and assuming unchanged participation rates,
the number of workers aged 50 and over leaving the labour force could rise from around
8.5 million per year in 2000-05 to around 12 million per year in 2025-30.%

Such developments would represent, depending on the country, a decline of 10-15
percentage poinfs in the proportion of the population that is of working age (Figure 1). And
in some countries, such as Japan and lialy, the working-age population could amount, by

2050, to only just over half of the tofal population.

Were this to happen, there would almost certainly be important effects on economic
growth. The OECD for example has calculated that, assuming no changes in participation
rates and productivity growth, GDP growth in the OECD region might decline to around
1.7% per year over the coming three decades — nearly one third lower than the 1970-
2000 rate.®

“¢ UN World Population Prospects: The 2006 Revision.
¥ OECD (2006).
*® OECD (2006).
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...labour productivity growth will be

reduced...

...and fiscal strains will develop as
pensions and health systems come

under pressure

The labour force and productivity growth

Conventional wisdom also offen has it that not only the quantity of labour, but also its
quality, is affected by the ageing of populations, on the argument that a worker's
productivity inexorably decreases with age. To the extent that this is so, a rising share of
older workers in the labour force could be expected to reduce overall labour productivity
growth, and thereby economic growth, even further. This matter is taken up in The
Challenge of an Older Workforce.

Public pension and public health expenditures

Developments such as those outlined above would be accompanied by a fall in the
proportion of the population that is of working age, relative to the population aged 65 and
older. The UN has projected that, for the most developed economies, taken in aggregate,
the number of people aged 65 and above per 100 people of working age will increase

from 23 in 2005 to 45 in 2050 (Figure 2).

The OECD, similarly, has estimated for the OECD countries that, on the basis of
unchanged work and refirement patterns, the rafio of older inactive people (taken to be
those aged 60 or more| to those of working age would almost double, from around 38%
in 2000 to over 70% by 2050. In Japan, the ratfio is set to rise to around 93%, and in

Europe, the rafio could rise to almost 100%, while reaching as high as 112% in lialy.

Thus, the ageing of populations could, under 'business as usual’ projections, massively
increase the burden on those in work — and hence, almost cerfainly, put downward
pressure on the value of pensions. Similar pressures would apply also to the provision of
(publicly funded) healthcare: and these would come on top of other, underlying, non-
demographic forces which also tend to raise the healthcare burden (Box: Principal

Influences on Healthcare Spending).

Moreover, the concerns do not stop there. The potential negative impact on fiscal finances
also stands to damage infrastructure spending: while important in many counfries, this could
be particularly so for developing economies in which public infrastructure is a particular

constraint on continuing development.

Figure 1. Working-age population (aged 15-64, as a

percentage of the total population)

Figure 2. Old-age dependency ratio (number of people
aged 65 and over per 100 persons of working age)
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Source: UN World Population Prospects: The 2006 Revision.
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Principal Influences on Healthcare Spending

Public expenditure and longterm care shows a steady upward trend: in the OECD economies, faken as a group, total public health
spending has almost doubled, from about 3.5% in 1970 fo about 6.5% of GDP in 2005 (Figure 3).*°

It is offen supposed that it is because people are living longer that healthcare spending is rising so rapidly. However, this is not so,

largely because, as shown in Redefining ‘Old’, the additional years of life are by and large healthy years.

However, any bulge in the number of people nearing the end of their life does increase the volume of health expenditure, because the
great bulk of health expenditure occurs in the last year or so of life. In the US, for example, a study of Medicare beneficiaries has shown
that individual health expenditure increases from $2,000 in the 12 months before death to $8,000 in the last months of life (Figure 4).4°
Therefore, the ageing of the baby boom generation does cause a (substantial) increase in healthcare demand and spending.

In addition, a number of non-demographic factors contribute importantly to the upward trend in healthcare spending:

1) An increasing propensity fo buy healthcare services as real income per capita increases, i.e. an income-elasticity of demand for

health that is greafer than 1.
2) The tendency for the price of (labourintensive) health services fo rise relative fo the general price level.

3) Advances in medical technology that create new, ‘musthave’, medical goods and services.

Thus, healthcare expenditure has a powerful growth dynamic of its own, over and above that which derives from evolving

demographics.

Figure 3. Total, public, and private OECD health Figure 4. Individual health expenditure and death
spending (% of GDP) proximity in the US ($)
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Source: Dormont, B. et al. (2007). Source: Yang, Z. et al. (2003).

37 Oliveira Martins, J. and de la Maisonneuve, C. (20006).
“Yang, Z. et al. (2003).
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Such prognostications rest, however,

on key assumptions

In practice, there is considerable scope
fo raise the participation rate of older

workers

The participation rate among older

workers has been low...

Expanding the labour force

Clearly, the projections summarised above, which flow essentially from a set of ‘business as
usual” assumptions about the growth of the population of working age, and its rafio to

those above working age, would imply, at the limits, either:
B G substantial, and in some cases massive, rise in the tax burden on those in work; or

B an equally large fall in the (real) value of expenditure on public pensions and public
health.

Neither outcome would be likely to be polifically acceptable: some compromise between
the two would be more likely, probably involving at least some increase in government

borrowing and, hence, the national debt.

More important, however, is a quite different policy option: fo the extent that the problem
arises because of a decrease in the proportion of the population that is deemed fo be of
working age, and fo the extent that people are living, on average, both longer and
healthier, the ‘third way’ is for policy to encourage a greater proportion of the population
fo remain in work beyond the present age of retirement. And there is considerable scope

for this to happen, in many cases with the willing consent of those involved.

In many economies, the greafest scope for policy fo increase the size of the labour force,
and thereby fo reduce the (old-age) dependency rafio, lies in raising the age at which

people quit the labour force:

B One element would be fo reverse the widespread and, until recently, increasing, frend

fo early refirement that has characterised most countries since the 1950s.
B A second element would be fo raise the official refirement age.*!

Not only are public policies likely to evolve in this direction — indeed this has already
begun in some countries — but so, foo, are some private-sector pension arrangements,
including via the shift from defined-benefit (DB) o defined-contribution [DC) schemes.*?

Reversing the trend to early retirement

In most major economies, including even the United States, there had, from 1950 unfil
comparatively recently, been a progressive decrease in the participation rate of older
people in the labour force (Figure 5). Taking the OECD area as a whole, fewer than 60%
of those aged 50-64 were in employment in 2004, compared with 76% for the 24-49
age group.“® The fall in the participation rate in Europe since 1950 has been even greater

than in the US. Japan has been one of the major exceptions fo this general trend.

More recently — and particularly since the 1990s — this trend towards low participation
rates has reversed in some countries: but it has not yet gone sufficiently far to take rates
back to where they were in the 1950s.

I See Key Terms section for explanations.
“2 See Key Terms section for explanations of defined-benefit and defined-contribution schemes.

43 OECD (2000).
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Figure 5. Economic activity rate of people aged 60-64

in 1950 and 2000 (%)
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..., the result of public and private

incentives

The practice of workers withdrawing from the labour market before reaching even the

present official refirement age (Figure ) has offen been the result of a range of public and

private incentives:

The age at which retirement benefits can be claimed: Workers can offen claim a
full pension significantly before the official refirement age (Figure 7) — sometimes
conditional on their having a sufficient number of years of contributions, as in France,
for example. A number of confinental European countries introduced such early
refirement provisions in the belief that having older workers quit their jobs early would

boost youth employment.

The so-called ‘generosity’ of the replacement rate: In some countries, the pension
rate is high relative o the average wage — and in a few (e.g. luxembourg, Turkey,
and Greece*) exceeds it. And some methods of calculation explicitly encourage early

refirement, especially where no penalty aftaches fo career length.

The implicit tax rate on continuing in work: If the cost of remaining in the labour
force — i.e. the pension foregone and the confributions paid — is not offset by expected
gains — i.e. future pensions — then there is an implicit tax on confinuing in work. In
many countries, and especially in continental Europe, this implicit tax rafe has been
high. And it correlates sfrongly with early departures and the number of people out of
the workforce from the age of 55. Figure 8 shows how the socalled “tax force to
refire”#® — i.e. the tax on continued work, with a measure of 15 implying a 100% tax
rafe on all earnings beginning at age 55 — correlates with the spare labour force
capacity between ages 55 and 64.

“ OECD (2006).
“ Gruber, J. and Wise, D. (1998).
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Early and other defacto retirement schemes: In some countries — particularly Finland
— entilement o unemployment benefit has tended to be linked with other schemes,
including sickness and disability benefits, thereby creating what has been termed an
"unemployment tunnel”. Before 2005, older workers could refire at 55 by first receiving
unemployment benefit, then an unemployment pension from the age of 60, and finally

the customary pension benefit from the official pension age of 65.4

Inflexibility in the choice between work and pensions: Workers often are nof
permitted both to work (part time) and to sfart receiving refirement benefit — they must
choose one or the other. In most cases this leads them to choose refirement. In a study
of older US workers who left their jobs between 1992 and 2000, for example, Penner
et al. (2002) found that around 13% of those workers would have sfayed in their jobs

had their employer permitted them to reduce their hours.

Private-sector defined-benefit schemes: Not all the (dis)incentives fo working up fo
the official retirement age come from public policy. Private sector incentives, too, have
been important, particularly in the area of defined-benefit, finalsalary pension
schemes, which often bias the worker towards opting for retirement when his or her
income is judged to be at its likely maximum (see: Defined-Benefit Pension Schemes

and Retirement Decisions).

Figure 7. Age of eligibility for pension benefits
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To reverse the trend fo early refirement,

those incentives will be removed

As policymakers find themselves under increasing pressure fo avoid reducing real public

pension and health expenditures, or raising the tax burden on those in work, there will be a

natural move towards reversing the policies that have been giving rise fo the frend fo early

refirement; viz. by some combination of:

raising the earliest age at which benefits can be claimed;

B decreasing the ‘generosity’, or replacement ratio, of the public pension;

0 OECD (2000).
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B infroducing steeper rewards and penalties based on the timing of retirement;
B restricting options for eor|y retirement; and

B allowing more flexibility in combining work and pensions.

These options are not mere theoretical curiosi;: a number of counfries are already
proceeding down these paths (Figure 9). And it seems likely that an increasing number of
workers will willingly go along with such policy developments. There is a growing body of
evidence that remaining in employment — or, more precisely, avoiding an abrupt cessation
of employment — prolongs the period of good mental and physical health.# Hence,
measures that permit workers to remain longer in employment, particularly if they allow for
more flexibility over hours worked, and that permit a combining of work and pensions,

could be expected fo find widespread approval among many older workers.

Furthermore, these moves are likely to be butiressed by the private sector trend towards

defined-contribution schemes.

“ Dave, D. et al. (20006).
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Figure 9. Examples of pension reforms in some countries

Raising the official pension age

Australia Official age for women: from 60 to 65 1995-2014
u i
Earliest age: from 55 to 60 2015-2050
) ) Official age for women: from 60 to 65 2010-2020
United Kingdom ]
Earliest age for men: from 60 to 65 2010-2020
United States Official age for men and women: from 65 to 67 for full eligibility 2000-2027
Reducing replacement rates if retirement behaviour unchanged
Increase in the required contributions for a full pension in line with changes in life
a P g 2008-2020
France expectancy
Gradual increase in the number of years for calculating pension entitlements from 10 to 1993-2008
25 best years
Sweden Switch from best 15 years to lifetime earnings basis From 1999
Income replacement rate lowered from 60% to 50% in 2008, and reduced by 0.5%
Korea . From 2008
annually henceforth, to reach 40% in 2028
Increasing rewards and penalties associated with timing of retirement
Australia Lump-sum bonus for deferral up to five years 1998
Germany Pension 3.6% lower if retire aged 63-64; 6% higher for each year after 65 1997-2004
. ) Higher pension for retirement between 65 and 70: raised from 7.5% to 10.4% for each
United Kingdom . ] 2005
year, with lump-sum option added
Early old-age pension reduction rate increased from 5% to 6%
Additional 0.5% added to pension amount for each deferred month for income-earning
ersons over 60 eligible for Active Old-Age Pension
Korea persons ovar bt elgib'e for AclV ge Fensio o _ From 2008
If a beneficiary who has not worked since the age 55 re-engages in income-earning
activities, his/her pension payment rate is increased by 6% annually for every working
year
Restricting options for early retirement
Belgium Require 35 rather than 30 years of contribution to retire early (at 60) 1997-2005
Italy Seniority pensions for employees available from age 57 or with 40 years of contribution 2002-2008
General reforms
Employers contribute no more than 20% of each employee’s wage, while employee
China contributes a maximum of 8% 2000-2006
Of this 28%, 11% goes to personal accounts, the other 17% to a mutual assistance From 2000
program
The New Pension System propositions:
A shift of all new central government employees to a DC scheme
At the time of exit from the workforce (at 60 years-old or after), it is mandatory to invest . ) o
. . . - ) . Still under discussion in
India 40% of the pension wealth to purchase an annuity, the remaining 60% being paid as a

lump sum
If individuals leave the workforce before age 60, mandatory annuitisation would be 80%

Parliament

Source: OECD (2006).
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Defined-Benefit Pension Schemes and Retirement Decisions

Although it is the incentives fo early refirement that are implicit in state tax and benefit schemes that tend fo get most attention, arguably it is
privatesector schemes that, to date, have had the more important (perverse] incentive effect in encouraging early retirement. Although the
details of private, defined-benefit, schemes differ considerably, both within and across countries, most tend to generate maximum marginal
benefits for those who retire either af the ‘early’ refirement age, or at the officially designated state refirement age, and offer negative
effective refurns to those who continue in employment beyond the official retirement age.

Figure 10 illustrates this effect for a large sample of US schemes analysed by Gustman and Steinmeier (1995). It shows the pension accrual
[i.e. the increase in the expected present value of a pension from working an extra year, expressed as a proportion of eamings in that year*?),
for both the average definedbenefit [DB) scheme and the average defined-contribution (DC) scheme. The average DC scheme shows a
smooth profile, with accruals being broadly similar for all ages, thereby not disforting retirement incentives. The average DB scheme, on the
other hand, shows a sfriking pattern whereby accruals rise steadily until age 50, but then tail off sharply, such that the accrual rate is strongly
negative at age 65. In other words, the expected present value of the average DB pension falls for anyone who continues working past age
65. In addifion, Gustman and Steinmeier (1995] find significant spikes in the value of DB schemes at both the early retirement age — around
55 in their sample — and the normal refirement age (62), which further encourage workers fo refire at those dates.

Such incentives appear rather important in defermining actual retirement decisions. In a study of the UK and the US, Zissimopoulos et al.
(2007) find a striking difference between the retirement patterns of workers on DB vs. DC schemes. Figure 11 shows the likelihood of
staying in employment for another two years at given ages for US and UK workers on the two different types of schemes (after controlling for
other characteristics). There is a clear tendency in both countries for those on DB schemes to refire at the normal refirement age (which is the
point at which the value of the average DB pension is maximised), whereas those on DC schemes are far more likely to continue in
employment past that date — presumably because their pensions confinue fo rise in value.

Such evidence suggests that the disforted refirement incentives of most DB schemes are an important factor in encouraging retirement either
af, or before, the normal retirement age. DC pension schemes — which tend to be disincentivefree, i.e. the value of the pension rises
broadly in line with the contributions made fo it — show that without the (dis)incentives created by the DB system, individuals are far more
likely to carry on working beyond the official refirement age. This evidence in furn suggests that, even without changes to state tax and
benefit systems, a general transition from private sector DB to DC schemes will tend tfo raise the average age at which many people retire
from the labour force.

Figure 11. Percentage working in 2002, but not in
2004, by age

Figure 10. Pension accrual as a share of annual wage
by age (assumed age of hire 25)
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Source: Gustman, A.L. and Steinmeier, T.L. (1995).

Source: Zissimopoulos, J.L. et al. (2007).

8 More precisely, the accrual rate is the increase in the expected value of the pension after allowing for inferest earned on
existing pension assets and allows for the fact that another year of work reduces the likely number of years over which the

pension will be paid.
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Raising the ‘official retirement age’

Not only is life expectancy rising fast, but healthy life expectancy is also rising quickly —
possibly even faster [see Redefining ‘Old"). Taken by itself, this implies that the average age

aft which people retire from employment should also tend fo rise.

In most countries, the official retirement ~ However, in most OECD countries the official, or standard, retirement age has remained

age has scarcely changed in decades  virtually unchanged since the 1960s, notwithstanding the frend increase in longevity.
When public pension systems were first established, people could typically look forward to
only a few years of retirement. For example, when the US Social Security Program was first
insfituted — in 1935 — financial benefits began to be accessible fo refirees at age 65: yet
average life expectancy at that fime was only 61. In 2005, by contrast, life expectancy in
the US at age 65 was 17.2 years for men, and 20.0 for women.#°

Similarly, for OECD countries taken as a group, life expectancy at age 65 is now around
15 years for men and 19.5 years for women. Thus, over the period since pension systems
were first implemented, the gap between the official refirement age and life expectancy has

widened enormously (see Figures 12 and 13 for the US and Japan examples).

Figure 12. Life expectancy and retirement age, US Figure 13. Life expectancy and retirement age,
Japan
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Standard age of public pension entitlement Standard age of public pension entitlement

Average age of withdraw al from labour force Average age of withdraw al from labour force

Source: IMF (2004), chapter . Source: IMF (2004), chapter Ill.

A link between retirement age and ~ Thus, it would seem rational for countries to establish a link between the official age of
longevity would be rational  refirement on the one hand and longevity on the other. Indeed this is starting to happen: the
OECD (2007) reports that some two thirds of pension reforms in OECD countries in the

past 15 years confain measures that will automatically link future pensions to changes in life

expectancy. We expect such reforms to go considerably further in the years ahead.

However, any decision to raise the official age of retirement must be the outcome of
political negotiation — both about the age ifself and, more fundamentally, about what

‘official retirement age’ should mean.

“? Centers for Disease Control and Prevention, www.cdc.gov//nchs/data/hus/husO7 .pdf#027 .
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Were all disincentives removed,

people would likely be willing to work

longer

From the standpoint of many workers, an official refirement age has become something of
an acquired right; on the part of those near the present retirement age there is particular
resisiance fo any raising of the age. By contrast, younger workers have an inferest in
seeing the official refirement age raised so that the burden of supporting the increasingly

long-lived is borne more equitably between those in work and those who have retired.

However, the matter is more complicated than that. At least some of the people who are
nearing retirement would like to work beyond the present official retirement age; or at least

they would do so, were (dis)incentives nof in place.

The consequences of making such changes are potentially large. For example, in the
1990s, New Zealand raised its standard refirement age from 60 to 65. This reform was
followed by a sharp increase, of 15 percentage points, in the labour force participation

and employment of the 55-64 age group.®

It is therefore to be expected that, perhaps on the back of slogans such as “80 is the new
65", the official retirement age will be raised progressively in most countries. The extent of
the rise will be determined by political negotiation; but it is possible fo infer at least broadly

what sort of increase would be rational.
An attempt to calculate the ‘disincentive-free’ retirement age

Any official age of refirement unavoidably represents a compromise. This will be drawn at
different ages in different countries. Up to a point, however, some guidance as fo what

would be rational can be inferred from the revealed preferences of various age groups.

It seems likely that most advanced countries will continue fo maintain the nofion of an
official refirement age, the reaching of which will qualify workers for a sfafe pension.
However, the redlities of an increasingly less favourable [old-age) dependency ratio will
mean that workers will also increasingly be offered a policy ‘deal’ whereby, to the extent
that they choose to work beyond the official refirement age, they may pay less tax, and

receive a higher pension when they do finally refire.

Such a 'deal’ could be attractive not only to the individual but also fo the state, because of
the ‘double whammy' that every additional year that the individual works is a year in which
he or she pays taxes and does not draw a pension. We have attempted fo illustrate the
age af which, given their revealed preferences, people might choose fo refire today, were

all the disincentives removed.
Two key, and offsefting, trends influence retirement decisions:

B Rising life expectancy: As life expectancy — and healthy life expectancy — rise,

people tend to choose fo retire later.

B Rising incomes: As (real) incomes rise, people tend to 'buy’ increased leisure by

working fewer hours.

0 OECD (2006).
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It is difficult fo esfimate the magnitude of the income effect, or how it will manifest itself,
because non-working time can be increased in a number of ways: fewer hours of work per
week; fewer weeks of work per year; or fewer years of work per lifetime. In the absence of
better information, we make the simplifying assumption that increased leisure tends to be
spread equally across these three options.*! By assuming also that the overall demand for
leisure follows its longrun trend®?, it is possible fo generate some illustrative projections of
the refirement age that people might opt for in the absence of economic distortions (Figure

14).

Figure 14. ‘Disincentive-free’ retirement age in four countries, 2005 and 2050

Country 2005 2050
United States 67.0 68.6
United Kingdom 68.0 67.6
Japan 68.6 69.4
France 68.1 68.8

Source: UN World Population Prospects: The 2006 Revision and Nomura.

These calculations are almost certainly conservative: vyetf, even so, they suggest that, on
average, people now and in the future would be willing fo work for several more years

than they do at present, if only the disincentives were abolished.
Other policies to increase the number of workers in the labour force

Other policies, too, can expand the ~ Other policies, too, have the potential to increase the size of the labour force. Two of the

labour force most talked about are profertility and pro-immigration policies:

B Profertility policies. Although an increase in fertility reduces the old-age dependency
rafio once the resulting children enter the labour force, in the nearer term it increases
the overall dependency rafio (the ratio of those not in the labour force to those of
working age). Furthermore, the direct impacts of socalled pro-natal policies can be
quite shortlived. In Sweden, for example, the ‘family-friendly’ measures infroduced in
the 1980s pushed up fertility rates to 2.1 in 1990, but by 2000, this rate had
dropped back to 1.5.5%

B Pro-immigration policies. Nef immigrafion tends, in the short term, to increase the
proportion of younger persons in the population, thereby reducing the dependency
rafio, sometfimes significantly. However, this effect typically does not last. As
immigrants age, they fend fo bring in their dependents, and their fertility rafe declines
fowards that of the host country. The OECD (2000) has found that, in a range of
OECD countries, the age profile of the foreign population is not particularly different
from that of the native population. This in tum implies, as the United Nations** has
argued, that to mainfain the old-age dependency ratfio af, say, its 2000 level would

require enormous increases in migration flows in all regions and countries studied.

°!'In fact, reduced hours per week have historically been the most important source of increased leisure.

“2 Reduction in overall working time as a share of available time of about 0.8% per annum: derived from Ausubel, J.H. and
Grubler, A. (1995).

>3 Murray, A. (2008).

** United Nations (2000b).
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In some counfries, however, immigration policies are seen as the possible solution to a
fastageing population. In Singapore, for example, where the fertility rate is very low,
perhaps because of a particularly high male and female participation rate in the
labour force, the government has planned to boost immigration fo tackle the

forthcoming lack of young people.

Moreover, it is possible that the progressive disappearance of borders between
countries and regions will further enhance the flows of people. Some longerm
implications of such flows are discussed in Box: The Flow of People: longerTerm

Implications.

The Flow of People: Longer-Term Implications

Historically, migration flows of young people have had a smaller, and shorterlasting, effect on the median age of populations than is
commonly supposed. But this may change. To the extent that present frends towards borderless regions confinue, it may be that a larger
and wider range of consequences will flow from the ageing of at least some populations. The United States perhaps is a harbinger. It is
now common for older Americans to move south in refirement or partial retirement — the Florida phenomenon. But somewhat similar

movements could conceivably occur both in Europe and Asia — indeed to some extent they already are.

In Europe, significant numbers of northern Europeans now relocate in retirement to southern France, Spain, and Portugal, in movements
made possible by the increasing homogeneity of legal frameworks and other policies within the European Community. Looking further
ahead, it is imaginable that, depending on political stability, the security of land fitles, enforceability of contracts, and other such
considerations, at least some North African countries [or “southern Mediterranean” countries in this context) could become similar
desfinations for some sun-seeking European retirees. Conversely — and fo some extent this, foo, is already happening — the youth of these

countries could become a source of labour in the ageing economies of the north.

In Asia, likewise, a number of countries — India and the Philippines, for example — have particularly youthful populations, whereas others
— such as Japan, most notably, and Taiwan — have particularly old populations. Already, a number of Japanese refirement villages have
been established in other countries in the region, most notably, perhaps, in Australia. This practice could extend significantly fo at least
some of the other counfries in the region. On the other side of the coin, the future could well see a growing, and ulimately huge,
demand by Japan for health-care and other workers from these counfries. In turn, foreign remittances could become big drivers of the
current account balances of such economies as India and the Philippines. Correspondingly, in Asia as in Europe, many jobs involving

physical labour could well be outsourced increasingly to countries with younger populations.

B Other policies. Beyond profertility and proiimmigration policies there is scope,

significant in some countries, to increase the number of people in work by:
- raising participation rates of certain other groups, particularly women: and

- using structural policies o reduce the unemployment rate and the number of

people who are outside the labour force because of disability.

In Europe, the so-called “lisbon agenda” for structural reform could, to the extent that it

is implemented, prove to be important.
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lllustration: The potential impact of raising the participation rate

Most of the macro impacts stem from A significant part of the so-called public pension and public health problem derives not
the fact that people leave the  from the fact that people are living longer, but from their leaving the workforce much sooner
workforce too soon  than they used to. While it might have been expected that the average age at which

people refire would, at least to some extent, increase with rising longevity, in practice

people have increasingly been leaving the workforce even before reaching the —

unchanging — official refirement age.

It follows that reversing incentives for early refirement, fogether with increasing the official,
or standard, age of refirement at least somewhat, could do much to reduce the pension
and public health issues that would otherwise arise. Public policy is moving in this direction
in a number of countries, and the effects are being buttressed by the frend away from
defined-benefit pension schemes towards defined-confribution schemes. Other policies,
such as pronafal policies and pro-immigration policies, might contribute, oo, but their

consequences are likely to be relatively small in comparison.

To illustrate the potential impact on the labour force of raising the participation rate, we
have estimated the number of people who could be active if the principal economic

disincentives to continuing in work were removed.

We assume that half of the people who were active in their 40s (the years of peak acfivity) are
still working af the projected ‘disincentivefree’ refirement age and that the distribution of activity

rafes around that age takes the same functional form as current rates.
For 2005 and 2050, we present two scenarios (Figure 15):

B The base case scenario shows the active population as it was in 2005, and as it

would be in 2050 if participation rates did not change.

B The high participation scenario calculates the active population in the absence of
economic distortions, i.e. on the assumption that half of the population is sfill active at

the projected ‘disincentive-free’ retirement age.

Figure 15. Participating population in 2005 and 2050, base case scenario vs.
high participation scenario (% of total population)

High High

Base case, participation, Base case, participation,
Country 2005 2005 2050 2050
United States 47% 49% 49% 52%
United Kingdom 51% 56% 46% 52%
Japan 52% 56% 43% 48%
France 45% 52% 39% 49%

Source: OECD Stat Exiracts, UN World Population Prospects: the 2006 Revision and Nomura.

Raising the participation rate of older  The calculations suggest that, if economic distortions were removed, and people refired, on
workers could largely solve the issue  average, at the 'disincentivefree’ retirement age — thereby raising the participation rate —
the number of people in activity as a proportion of the tofal population would increase
substantially. Indeed, in the "high participation 2050" case, the proportion of the
population that is in work is in most countries as high as it was in 2005. In short, the

dependency ratio problem disappears.
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The case of France is particularly striking because its participation rafes for older workers are
currently among the lowest in OFCD countries. The difference between the two scenarios
amounts to around 7 million additional workers. In other countries, including Japan and the
United States, the difference between the two scenarios, although substantial, is less marked,
mainly because participation rates of older workers today are relatively high. Nevertheless,
the high-participation scenario implies an exira 15 million workers for the US, and 5 million
for Japan. Furthermore, for all countries other than Japan, the high participation scenario of

2050 implies participation rates above current levels.

Conclusion

All the predicted problems in financing pension and health schemes that result from a rising
old-age dependency ratio could be avoided. All that would be required would be to
remove the public policy and private incentives that at present induce people to give up

work sooner than they might freely choose to do.

Importantly, this is the direcfion in which, in many counfries, policy has already started to
move, and will, in our judgement, continue. Such policy changes, by changing the age
profile of the workforce, stand to have major consequences for the corporate sector, and a

number of these are considered in The Challenge of an Older Workforce.
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The Challenge of an Older Workforce

Facing an older workforce

Companies will be affected by the ~ One of the most potent influences on companies in coming years will be the ageing of the
ageing of their workforces because...  workforce. And, unlike many of the other forces for change that will affect companies, this

one is completely foreseeable.
This increase in the median age of the workforce will arise for two principal reasons:
B The ageing of the population itself.

B Changing employment incentive structures — both public and private.

...their workforces will tend to mirror ~ The population effect. As populations age, the proportion of older workers rises. In the
the ageing of the overall population  United States, for example, the proportion of the workforce aged 55-64 is already growing
and...  faster than any other age group. This is reflected in the age siructure of companies’

workforces. Thus in the US energy sector, for example, more than one third of the

workforce is already older than 50, and this age group is expected to grow by more than

25% by 2020. In Japan's financial services sector, the number of workers over the age of

50 is projected fo rise by around 0% between now and 2020. In China, the number of

manufacturing workers aged 50 and above is set to more than double over the coming 15

years.>

Clobally, the number of people aged 65 or more is projected fo rise from 7.3% of the
population today to 16.2% by 2050. In the more developed economies faken together,
this proportion is projected fo increase from 15.3% to more than 25% of the population.
And in the oldest countries, the projected increase is even more sfriking: in Japan, for
example, the number of people aged 65 or more is forecast o increase from almost 20%
of the population to almost 40%, and in ltaly, from almost 20% to 33% in 2050.%

...changes to incentive structures will - The incentive effects. In addition to the population effect itself, an evolving pattern of

encourage people to work longer  incentive structures stands to amplify the consequences for companies.

Some of the evolution of incentives is faking place in the private sector. As demonstrated in
Population Ageing and the Economy, in many countries there was unfil recently an
increasing fendency for employees fo refire before the official, or standard, age of
retirement — a fact affributable in significant part to the incentive structure embedded in
many defined-benefit, particularly finalsalary, pension schemes. Most recently, however,
there has been a frend towards replacing defined-benefit schemes by defined-confribution
schemes, at least for new entrants to the labour force. This seems almost certain to continue
in most countries and sfands to weaken, and ultimately largely to eliminate, the incentive o
refire early.

Incentive structures are also changing in the public sectors of many countries. As shown in
Population Ageing and the Economy, a number of countries have begun to implement
public policy changes to increase the proportion of the population who are in work — and
this trend too seems highly likely to confinue. One element of the policy shift involves
weakening or eliminating public policy incentives to early refirement; a second part
involves raising the official, or standard, age of refirement itself.

3 Strack, R. et al. (2008).
% UN World Population Prospects: The 2006 Revision.
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In combination with these developments which should increasingly motivate people to work
longer than they have in recent years, will be demandside policies to encourage
companies fo employ older workers. Indeed, such policies are already being implemented

in some countries, and more seem likely to follow.

Anti-age-discrimination legislation is a case in point. The United States has been a pioneer: its
1967 Age Discrimination in Employment Act protects people aged 40 and over. In Europe,
the EU Directive in 2000 spurred national legislation by requiring EU countries o enact age-

discrimination legislation, in conformity with the directive, by 2006.

Other measures too will likely oblige companies to eloborate, and adopt, sirategies in
respect of older workers. Such has been the case in France, for example, with the
Delalande contribution: employers are obliged, when making redundant any worker aged
50 or over, fo pay a special contribution to the unemployment administration. This is to

compensate for the longer time, on average, that older people spend in unemployment.

This increase in the median age of the labour force — as a result of population ageing and
changing private and public incentives affecting both individual and corporate behaviour —
stands fo have a quantitatively significant effect on the participation rate. On the basis of
UN' population projections and our projections of the proportion likely fo be actively
engaged in work in 2050 (assuming that all economic disfortions are removed), we
calculate that the median age of the workforce may well increase by around five years or

so. And this is probably a conservative estimate.

Such increases will be accompanied by a striking rise in the proportion of the workforce
aged 60 or over. In France, for example, only 2.2% of the workforce was 60 years old or
older in 2005, but this proportion is likely fo surge to 20% by 2050. In Japan, the
proportion is likely to double, from almost 15% to around 30%. And in the United States
and the United Kingdom, workers aged 60 or above are likely to account for around 17%

of the workforce, compared with 7.8% and 6.3%, respectively, in 2005 (Figure 1).

Figure 1. Median age of the workforce in four countries, 2005 and 2050

Median age in Median age in Workforce aged Workforce aged

Country 2005 2050 60+ in 2005 60+ in 2050
United States 38 42 7.8% 17.5%
United Kingdom 39 42 6.3% 17.0%
Japan 44 49 14.4% 29.6%
France 39 45 2.2% 19.9%

Source: Nomura.
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Companies and older workers

However, few companies are Notwithstanding the virtually unassailable fact that companies will be faced with an ageing
preparing for this challenge  workforce, however, singularly few seem to be preparing themselves. A survey conducted
by Manpower” of more than 28,000 employers across 25 countries found that only 14%

had a sfrategy for recruiting older workers, and only 21% a strategy for retaining workers

past the current refirement age.

There are just a few exceptions — most notably Singapore and Japan, two countries with a
history of planning for the future and taking the long view (Figure 2). In Singapore, for
example, the government has enhanced the employability of older workers through a
programme (Advantage!] that offers incentives to companies to employ workers over the
age of 40, or to reemploy workers over the age of 62. One of the incentives is a reward
that can reach a maximum of $200,000.%

Figure 2. Worker recruitment and retention survey results

Country Recruit older workers Retain older workers
Yes No ? NA Yes No ? NA

Global 14 80 5 0 21 72 7 0
United States 18 78 4 0 28 65 7 0
France 6 92 2 0 8 87 5 0
Germany 18 76 6 0 11 84 5 0
Italy 8 91 1 0 6 90 4 0
United Kingdom 13 82 5 0 24 69 7 0
Japan 12 78 10 0 83 12 5 0
China 18 73 8 1 19 77 4 0
India 14 79 7 0 16 71 13 0
Singapore 48 48 4 0 43 41 6 0
New Zealand 19 75 6 0 33 59 7 1

Source: Manpower (2007a).

Nevertheless, even in countries where there has so far been a fradition of not employing
older workers, there are some exceptions, i.e. companies that do have sfrategies with
respect to older workers. And there have been successes — see, for example, Box: The

Case of B&Q. So far, however, such cases are rare in the majority of countries.

¥ Manpower (2007a).
%8 OECD (20006).
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The Case of B&Q

In 1989, B&Q, the world's third largest DIY retailer and the biggest in Europe, implemented a strategy on older workers, abolishing its
refirement age fo allow employees fo continue to work beyond 60 and opening two stores sfaffed entirely by over-50s. B&Q made
these decisions on the grounds that the predominantly young profile of its workforce was unrepresentative of the overall customer base,
and that customer feedback poinfed fo the benefits, in terms of better customer service and knowledge of DIY, of employing an older

workforce.

A survey of those two stores, benchmarked against four other B&Q sfores, found that:>?
1) Profits were 18% higher;

2) Staff turnover was six times lower;

3) Absenteeism was 39% lower;

4) 'Shrinkage’ was 58% lower;

5) Customer service was perceived as having improved; and

6) The skills base of the staff was considered by customers to be higher.

Thus, employing older workers has been a successful strategy for B&Q, where almost one quarter of the workforce now is more than 50

years old. So far, however, such examples are fairly rare.

That so many companies seem unprepared for the ageing of their workforces points to the
scale of the overall, societal, challenge ahead. And af the level of individual companies,

too, these challenges are set to be considerable.

A 65-yearold worker has different characteristics from one aged, say, 40. And he or she

also has different needs, to which companies will = in their own interests — have to adapt.

Companies will need to address many ~ Strategies that companies are likely to find themselves having to develop and implement

issues  could include:
B Adapting to older workers’ abilities;
B |mplementing fraining programmes designed specifically for older workers;

B Adapfing work schedules fo meet a general wish of older workers to have more

flexible working options;
B Rethinking compensation schemes; and, in many cases,

B Rethinking the business model, so as to adapt fo the quite different age structure of the

workforce.

These measures are reviewed below.

7 B&Q (2007).
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Adapting to older workers’ abilities

Although some physically demanding tasks become more difficult with age, fewer jobs
foday rely on physical strength, which makes at least that effect less important than it once

Was.

However, a number of cognitive — i.e. mental — abilities do decline with age; and given
the potential importance of this phenomenon, particularly for advanced economies that are
becoming progressively more service-sector-oriented, surprisingly litfle compelling research
has so far been undertaken on the subject. However, a survey by Skirbekk (2004) does
present a helpful selection of a range of microlevel evidence. Examples of areas of
important decline in cognitive ability with age include: episodic and working temporal

memory; numerical capabiliies; and problem solving.

Encouragingly however, from both an individual and a corporate perspective, not all
cognifive abiliies decline with age, and socalled “crystallized abilities” (in contrast o so-
called “flid abilities”) offen improve with experience. Hence, job knowledge and
experience may, fo some exfent at least, counterbalance for waning cognitive ability, even
to the extent sometimes of improving producﬁvify for a number of years, even if thereafter

cognitive ability once again starts to decline.®

Thus, senior employees may remain highly productive in a field that they know well and
where procedural knowledge, acquired through experience and used to solve everyday

problems, is helpful ¢!

Companies will have to adapt to older It will therefore become increasingly important for companies to adapt to older workers’
workers’ abilifies, to turn them info o abilities so as to tumn them info a real assef. The particular strengths of older workers often

real assel  include maturity, experience, and reliability.

Older workers can also serve usefully as ‘mentors’ for younger, less experienced
employees. For example, at Vinci, the world’s leading concession and construction group,
where workers aged over 50 constitute 21% of the workforce and 5% of all new recruits, a
network of mature and experienced workers has been created. These workers, called
'master builders’, have been chosen for their ability to pass on their know-how fo the young

newcomers.

More generally, it will increasingly be in companies’ interests to implement strategies that,
building on the respective strengths of older and younger workers, maximise the overall

quality of their labour forces.

Promoting training for older workers

life-long learning will become ~ Also encouraging, both from an individual and from a corporate perspective, is that the
increasingly important  effects of ageing can often be offset, in whole or in part, by appropriate (reJeducation and
rejtraining. And tfo the extent that the pace of change, and in particular fechnological

change, is accelerating, it will become increasingly important that, in their own interests,

employers implement policies of lifelong learning. Targefed fraining programmes that

exercise speed, reasoning, and memory abiliies have been shown to enhance the

0 lmakunnas, P. et al. (1999).
¢! Colonia-Willner, R. (1998).
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Older workers want more flexible

options...

functional level of those who undergo fraining relative to those who do not.¢? Furthermore,
such programmes can apparently slow, halt, or in some cases even reverse age-specific

declines in areas such as inductive reasoning and spatial orientation.®?

However, employers might be reluctant to institute such policies, in the belief that training
older workers is not a profitable investment, whether because older workers are expected
fo stay fewer years in their job, or because older workers are often seen as slow leamners.
Such beliefs do not, however, seem fo be supported by evidence, in some counfries at
least. Older workers' shorter expected times in the workforce apparently do nof
automatically translate info shorter expected tenure with a given employer: on the confrary,
evidence from the US, the UK, and Canada shows that job turnover tends to be lower

among older workers than among younger workers.*

Furthermore, older workers now plan to work longer: according to the AARP (formerly the
American Association of Retfired Persons), nearly 70% of US workers who have not yet

refired plan either to work into their retirement years, or indeed never fully fo retire.

Moreover, older workers are not necessarily slow learners: 71% of 774 human resources
directors who responded to a Harris poll reported that workers aged 55 and over can do
as well as younger ones.® This would seem likely fo be even more the case in the future, to

the extent that workers’ educational level has risen, and will likely rise further.

Thus a major challenge for companies, but also a major potential opportunity, will lie in
developing and implementing fraining schemes that enhance the performance of the older

workers who will, inescapably, form an increasing proportion of their workforces.

Increasing flexibility in work schedules

Older workers have different needs, to which employers will, in their own inferests, wish to
adapt. In particular, older workers — like many younger workers — evidently want o be
able to work under more flexible arrangements. In a recent survey by the AARP, which
asked older workers about the essential components of the ideal job, 53% of the

respondents cited working partime.®

Employers will thus find themselves increasingly having to offer flexible work hours or work-
athome options. Already, flexible arrangements are fairly common in a number of
companies: a Conference Board of Canada survey, for example, found that the share of
employers making use of teleworking and work-athome arrangements had risen from 11%
in 1989 to 50% in 1999.¢” However, flexible arrangements tailored expressly for older
workers have been comparatively rare: more often they have been constructed to match the

needs of other groups, such as those with young children.

%2 Ball, K. et al. (2002).

% Schaie, K.W. and Willis, S.L. (1986).

4 British-North American Committee (2001).

> Martin, D., "To be Old, Gifted, and Employed is no longer Rare”, NY Times, 14 January 2001.
°© Manpower (2007b).

%7 British-North American Committee (2001).
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...particularly to avoid the ‘cliff edge’

between work and retirement

Compensation schemes will have to be

re-thought. .

...by taking account of motivation

issues

This expressed wish to work under flexible arrangements largely stems from older workers’
desire not to pass abruptly over the ‘cliff edge’ between work and retirement. There are
already cases of companies responding fo this expressed wish: Marks and Spencer, for
example, abolished its company mandatory retirement age in 2002, and extended ifs
flexible working policies, thereby enabling older workers to reduce working hours rather

than fo refire oufright.

Another element of flexibility that many companies may choose to adopt involves enabling
individuals to retire at the age they choose. As noted in Population Ageing and the
Economy, public policies in many countries are likely to encourage this, even if most

maintain an (increasingly nofional) official retirement age.

The incentive may well be that workers who elect to work beyond the official refirement
age will receive a higher pension when they do finally refire, and may also be offered a
lower rate of income tax or equivalent inducement. Companies will thereby likely be faced
with the more complex human-resourcemanagement task of forecasting exactly who will

retire, and when.

Rethinking compensation schemes

A further consequence of companies finding themselves obliged, in their own interest, fo offer
more flexible arrangements to older workers is that they will have to develop and implement

compensation schemes fo match these flexible working arangements.

In many cases, the entire compensation curve will have to be rethought. Even today, there is
often a subsfantial mismatch between compensation and older workers’ productivity. In many
companies, fraditional wage progression, whereby wages are a function more of seniority
and experience than of actual productivity, leads to older workers being paid, in their later
years, more than the value of what they produce. Indeed, this phenomenon can sometimes
be observed even at the entireeconomy level, with earnings either rising more steeply with

age or af least showing litfle tendency to fall = France and Belgium, for example (Figures 3

and 4).

Up fo a point, this may be rafional. Young workers may be willing to receive a wage below
their marginal product in exchange for the training and other experience that they acquire.
Conversely, it may be necessary fo pay older workers more than their marginal product to
secure their loyalty and thereby the contribution to the firm that maturity brings. However,
with the number of workers aged above 60 surging in many companies, and with this trend
sef fo accelerate, seniority-based compensation systems will almost certainly prove
unsustainable. Redesigning compensation schemes fo match better the evolving reality of an

ageing workforce will involve a fundamental change of thinking.

A particular challenge concerns motivation issues: a major reason for companies
fraditionally paying older workers more than they are worth has been to motivate them in
their later years. It will be increasingly necessary fo find ways to pay older workers less
than they have been used to receiving in their years of peak productivity, while af the same
fime keeping them willingly and productively engaged. This task will, however, prove
easier fo the extent that workers receive confinuing training or new work challenges through

to the end of their careers.

Nomura Equity Research — The Business of Ageing 55



November 25, 2008

Figure 3. Age-wage profiles of fulltime workers (men), Figure 4. Age-wage profiles of fulltime workers (men),

index = 100 for earnings for 25-29 year olds
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Conclusion: Rethinking the business model

As shown in Key Elements of the Ageing of Populations, populations used to be
characterised by the fraditional age pyramid, which had a wide base of young people

and a narrow top of the oldest people.

But that is no longer characteristic of most developed countries. Age pyramids in these
countries have now become constrictive, with the greatest number of people in the middle-

age groups, and they are sef fo become yet more rectangular.

Such fundamental changes are inevitably replicated in the age pyramids of companies’
workforces. The implications for companies therefore include nothing less than rethinking

much of the business model, which will likely involve, at a minimum, reworking:
B fraining and re-fraining schemes;

B work schedules;

B responsibilifies; and

B compensation schemes.

Without wishing to be more dramatic than the issue warrants, we judge that the age-
related workplace changes that lie ahead are among the most significant challenges facing
businesses. The pension issue, which receives considerable attention, is undoubtedly
important; but it seems likely that responding constructively to an ageing workforce will
prove even more so. Companies that adapt successfully to this challenge will find

themselves at a comparative advantage. Those that do not stand to suffer.
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Population Ageing and Financial Markets

Broad presumptions

It is generally assumed that people run  Economic theory presupposes that, when people are in their prime eaming phase, they
their assets down as they age...  save and build up assets, with a view 1o running them down progressively in later life when

they are no longer eaming, thereby smoothing their expenditure over their lifetime.

In turn, therefore, young societies or economies with a large proportion of their population
at work can be expected fo be building up assets, whereas ageing societies with a greater

proportion of their population in refirement can be expected to be running them down.

This might imply that assef prices will, o some extent at least, move in tandem with the

(changing) proportion of the population in work, so that:
B real interest rates can be expected to rise in the fastestageing societies; and

B \aluations of longerferm assets, such as bonds and equities, can be predicted to

reflect — inversely — this expected path of real rates.

...and that ageing societies will reflect  In popular writings this phenomenon is somefimes referred to as a potential “asset

this behaviour ~ meltdown”.

In oddition to these potential effects, the ageing of populations stands to have implications
for exchange rates. At the aggregate level, a country’s net saving position is reflected in —
indeed is measured by — the current account of its balance of payments. Hence, the current
account balance could be expected to be highest in the peak-saving economies and
lowest in the oldest economies. And fo bring about this pattern of current accounts,
exchange rafes would have o be low in the assetaccumulation phase and then rise to

bring about the requisite asset decumulation.

The following sections consider these issues: the broad conclusion is that such effects may
be visible, up to a point, in the data to dafe. But they have nof been, and may nof be, as

large as implied by words such as “melidown”.

Population ageing and savings

The “asset meltdown” assumption rests ~ Most expectations of an “asset melidown”, driven by the ageing of populations in the
on the lifecycle theory ~ developed countries, rest upon the “life-cycle” theory: that individuals tend to consume a

broadly constant proportion of (their estimate of] the present value of their lifetime income.

Following Ando and Modigliani (1957), it is generally posited that the average propensity

fo consume out of income fends fo be higher in young and old households, whose

members are either borrowing against future income or running down life savings. People

in middle-age, by contrast, who tend to have higher incomes, would have a lower

propensity fo consume, i.e. a higher propensity fo save.

This implies that as populations age, and particularly as baby boomers start to refire in
large numbers, savings in the economy as a whole could be expected to fall, with assets

being sold in increasing amounts, leading to a decline in their prices.
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Data seem to support the savings run-

down part of the theory, but in a muted

Investigating these matters empirically is complicated, however, because in any economy
and financial system, many other things are going on at the same time. Hence, to isolate
any possible effects of ageing on, for example, asset prices, it is appropriate, ideally, to
fake info account also the large number of other relationships, including the many

feedbacks that are characteristic of any economic and financial system.

In principle, the matter is perhaps best investigated in the context of socalled general
equilibrium models in which many, if not all, of the basic relationships and principal
feedbacks are modelled simultaneously. The difficulty with such models, however, is that
they can become almost as difficult to understand as the world they have been constructed
fo illuminate. Accordingly, it offen proves instructive to focus on just the principal
relationships, although the results should, where possible, be checked against the results of

more fully specified, general equilibrium models. That is the practice that we follow below.

To take just one case, US data support the basic life-cycle notion; Americans do indeed

fend to run their assets down after age 55 (Figure 1) — although the drop may be smaller

form  than at least the earlier life-cycle models might predict.
There are various reasons why the data might not fully match the simple lifecycle hypothesis.
For example, modern lifecycle theorists argue that the elderly also tend to save, as a
precautionary measure, mainly because of uncertainty about their own life expectancy.
According to the US Survey of Consumer Finances (2004), since 1998 the main motive for
saving has been “retirement”, with one third of all households declaring it the most important
reason for saving (Figure 2). Before 1998, the primary reason was “liquidity”.
Figure 1. Savings in the US by age of main Figure 2. Percentage of households saving mainly for
breadwinner retirement
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Furthermore, people are refiring later than used to be the case, and this frend will likely
continue. A survey conducted in 2004 by the AARP (formerly the American Association of
Retired Persons) reported that around 79% of baby boomers in the US infend to work past
the official, or standard, refirement age. The first reason for this is that they may want to, as
a result of living longer and having better health in old age. The second is that they may
have to, in part as a result of changes fo the incentive structure of public and private

pension systems (see Population Ageing and the Economy).

58

Nomura Equity Research — The Business of Ageing



November 25, 2008

Another element, more difficult to capture but with a sfrong impact on (dis)saving
behaviour, is inheritance fax. Regimes differ, offen quite fundamentally, across countries. In
jurisdictions where there is no inheritance tax, or the rafe is low, there is less incentive to
reduce assefs in old age. This makes it difficult to make valid generalisations across

counfries about lifecycle savings behaviour.

Overall, however, we judge that, because of the significant changes in retirement behaviour
already under way, demographic-based changes in saving behaviour predicted by life-cycle

theory will occur in most counfries, albeit in a more muted form than previously.

Population ageing and real interest rates

The impact on asset prices is less clear  Given that economic theory suggests, and empirical evidence apparently confirms, that
age is a key determinant of individuals’ saving behaviour, it follows that a significant shift in
aggregate saving behaviour can be expected as the baby boomers reach retirement (even
if changes in retirement behaviour mitigate these effects somewhat). This broad conclusion
is also reached by Auerbach ef al. (1989), using their general equilibrium model. What is
less clear, however, is the extent to which these changes in savings behaviour can be

expected fo influence asset prices.

In standard economic models, increased savings can be expected to decrease expected
refurns, because investors end up having fo choose less productive investments once the
more promising ones have been taken up. And conversely. However, other factors, such as
forward-looking behaviour (whereby investors might ‘arbitrage’ the difference in expected
refurns due to demographics) and the uncertain impact of population ageing on tofal
investment, suggest that the overall effect may be less obvious than simple a priori
theorising might suggest. Furthermore, even in standard models the changes in returns could

be so small as to be scarcely discemible af the aggregate level.

Further complicating any empirical investigation of the potential effects of population ageing
on assef prices and retums is the difficulty of separafing the effects of a slow-moving
phenomenon (demographics) from those caused by higherfrequency events, such as the
economic cycle, swings in invesfor sentiment, and changes in macroeconomic policies. Not

surprisingly, empirical studies of this effect have yielded mixed results (e.g. Poterba (2004)).

One method adopted by some empirical investigations has been to focus on the proportion
of the tofal population that is made up of those aged between 35 and 59 — the middle-
age, assetaccumulating, years. Figures 3 to & summarise for four economies the basic
relationship between this demographic grouping, labelled MA, and the real interest rate,
measured as the 3-month T-bill yield (or equivalent), minus inflation, both averaged over five

years.

There has been a negative correlation  The charts are broadly suggestive of the expected negative correlation between real inferest
between the ‘middle-age ratio’ and  rates and the MA ratio, albeit with the notable exception of the 1970s when, (apart from
real interest rates...  Japan) real inferest rafes were negative over a long period, notwithstanding a low MA

ratio. It seems plausible, however, that the prolonged and severe stagflation over that

period might account for this anomaly.
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...perhaps implying that real inferesi

rates may be near their lowest poini

Bond yields too could well be set to

increase

Perhaps most important, a simple panel regression confirms that, across countries and over
fime, there has indeed tended fo be a [statistically significant) negative relationship
between real interest rates and the proportion of the population that is of maximum asset

accumulating age (for details, see Appendix at the end of this chapter).

To the extent that such is the case, one implication is that, given that saving behaviour in
many counfries is now likely to be at or near its peak, real rates are likely at, or at least

fairly close to, what will prove to be their lowest point.

The projected real inferest rates shown in Figures 3 to & have been derived from the
regression results summarised above and defailed in the Appendix. They suggest that,
although the precise timing of the tuming point cannot be certain (lafer refirement, for
example, stands fo postpone the transition from net saving to net dissaving, and hence from
falling to rising real rates), it is possible that the trend of steadily falling real interest rates
(and thereby rising assef values) that has taken place since the 1980s (or earlier for some

countries) may now be nearing an end.

This is, in substance, what has been concluded also by the OECD¢ in its analysis of the
past and projection of the future within a general equilibrium framework: “... movements in
the real interest rate mirror the evolutions of capitalabour rafios, with a tendency to decline
during the first half of the simulation period and fo rise afferwards, except in Japan where it

declines steadily.”

Bond yields

Given that bonds can be expected, at least to some extent, to encapsulate expectations of
future inferest rates, the real interest rate projections summarised above should, in principle,
influence the term structure. The simplest way to capture this is fo calculate the implied real
yield curves that would be consistent with the real interest rate projections described above,
assuming no risk premia or convexity effects (i.e. pure expectations theory). Figures 7-10

illustrate yield curves constructed on this basis.

Inferestingly, all the constructed curves have a general upward slope, associated with the
higher real interest rafes in lafer years as dissaving occurs. The most pronounced calculated
effect is for Japan which, as well as undergoing a particularly large demographic
fransition, has real interest rates that historically have been quite high but currently are,
probably largely for conjunctural reasons, near zero. The US case is also interesting: the
combination of demographics and historically low real inferest rates (possibly the result of
high international demand for US assets) means that the US equilibrium real interest rate is

close to zero at present.®?

The general upward slope of the projected real interest rafe term structure also suggests that
demographics may not have been behind the low longterm interest rates of much of this
decade (the so-called interest rate ‘conundrum’). It also suggests that downward sloping
real yield curves (as in the UK| are particularly puzzling, and must presumably stem from
other factors — e.g. policy rules obliging pension funds to hold a hefty proportion of gilts

(for more on yield curves, see Box: longevily and Bond Yields af the end of this chapter).

8 Oliveira Martins, J. et al. (2005).
7 Of course, the imprecision of these estimates precludes reading foo much info these results.
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Similarly, the ageing of the middle-age
group could lead fo rising equily yields

Population ageing and equity valuation

It is often said that demographic changes, particularly the enfry of the baby boom
generation into their prime-eaming years, confributed fo the rise in asset prices, including
equity prices, during the 1990s. This argument can be extended to suggest that, when this
generation reaches refirement, many households will seek to sell financial assets fo support

their consumption, driving asset values back down.

In principle, this could affect assets of all classes. However, equities could perhaps be
expected to figure most prominently: while the greatest proportion of many people’s wealth
is in their house, they need somewhere fo live. Reverse morigages or downsizing can be
resorfed fo for equity release, but this is not as easy as selling equities that have been

acquired with the express intent of selling them later.

However, equity prices move for a variety of reasons, including rising over time with the
general price level, so in a longerrun study it is probably necessary af least to normalise

equity valuations by dividing them by earnings, i.e. fo examine the earnings yield.

On this basis there is some evidence — suggestive, but by no means conclusive — of the
(expected) negative correlation between the MA ratio — the proportion of people in their
assetaccumulating years (aged 35-59) — on the one hand and earnings yields on the
other.

In the United States in the 1980s, for example, the 35-59 age group swelled, the eamings
yield slowed, and the P/E ratio rose (Figure 11). In the 1990s, as US baby boomers
reached middle-age, yields fell and equity multiples increased.

In Japan, foo, the high proportion of the population of assetaccumulating age may have
contributed fo falling equity yields unfil the mid-1990s (Figure 12). Similarly, UK equity
yields eased in the 1980s and 1990s (Figure 13), as they did in Germany (Figure 14).

However, the ageing of this group, and hence the rise in the proportion of people in the
decumulation phase, can be expected to make savings scarcer as assets are progressively
run down, leading fo rising (real) interest rates and equity yields.

To some exfent, the correlations shown in Figures 11-14 are surprising, given that equities,
like bonds, could be expected to be influenced by the whole future path of real interest
rates, not just their current level. Perhaps an implication of the evidence presented here,
both for the yield curve and for equities, is that market participants are placing undue
weight on current real inferest rafes relative to future ones (a result that has been found in

other studies, too) and so are not pricing in the expected future rise in inferest rates.

Another impact of population ageing on share prices is through longevity risk. For more,
see Box: longevily Risk and Share Price Performance, at the end of this Chapter.
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Picture Book: Demographics and Asset Prices

Figure 3. Demographics and real interest rates, US
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4. Demographics and real interest rates, Japan
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Figure 5. Demographics and real inferest rates, UK
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6. Demographics and real interest rates, Germany
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Figure 7. Projected real yield curve, US (%)
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Figure 9. Projected real yield curve, UK (%)
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Figure 10. Projected real yield curve, Germany (%)
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Figure 11. Demographics and equity valuation, US
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Figure 12. Demographics and equity valuation, Japan

0.23 - 14
0.25 - L 12
0.27 - L 10
0.29 - L8
0.31 - L6
0.33 - L4
0.35 - L2
0.37 — 0

1950 1960 1970 1980 1990 2000 2010 2020 2030 2040 2050

——— MA ratio (lhs, inverse scale) Earnings yield (rhs, %)

Source: Global Financial Data, S&P, and UN Population Prospects.

Figure 13. Demographics and equity valuation, UK
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Figure 14. Demographics and equity valuation, Germany
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Countries that accumulate net assets
run current asset surpluses, and

conversely

Population ageing and exchange rates
Changes in current accounts

The ageing of populations also has implications for exchange rates. In open economies,
the process of asset accumulation and decumulation s likely fo involve acquisition, and
subsequent sale, of a significant proportion of overseas assefs. In turn, this would affect

counfries” balances of payments and repercuss on exchange rates.

Countries will tend to run current account surpluses, or af least move in the direction of
surplus, during the period of asset accumulation, and conversely, these movements towards

surplus or deficit being the counterparts of the net capital flows.

The size of the current account movements depends not only on the scale of assef
accumulation, but also on how much that accumulation involves overseas assets: to the extent
that people who are accumulating assets do not want to expose themselves to exchange rate
risk, there will tfend to be a 'home bias’. And indeed, empirical studies do suggest that
individuals often invest in low-yielding domestic assets rather than overseas, thereby limiting

the extent to which demographic shifts affect the balance of payments.

Whatever the size of any home bias, however, exchange rates have to adjust to bring
about the desired flows. On the basis of historical estimates, we find that, for the ten most
developed countries, on average a one percenfage point change in the proportion of the
population that is of working age has perhaps a 0.25pp impact on the current account

balance as a share of GDP.7°

Taking these estimates, we have used a global macro-balance model”! to calculate the
order of magnitude of the exchange rate changes that might be required to bring these

trends about.

In effect, the model estimates how far exchange rates might need to move to achieve a
given current account target. Thus, if demographic shifts imply a move from current account
surplus fo current account deficit, the model calculates the real exchange appreciation —
i.e. the reduction in the country’s international competitiveness — that would be needed to
bring that shift about.

Before calculating the required exchange rate changes, however, it is necessary fo specify
the counterparts to these demographic frends. The ten countries analysed account for more
than twohirds of world GDP. It is therefore not clear that they could all, af much the same
fime, shift info ([demographically-induced) current account deficit. We therefore consider two

scenarios:

B Scenario 1: Demographically induced capital flows are absorbed by the
developing world. Developing countries typically have a demographic pattern that is
the opposite of that of the developed world, and hence should move to peak saving
more or less at the time that the developing world starts to dissave. However, this

scenario does imply huge invesiments, and then disinvesiments, in the developing

79 Breedon, F. (2008), Sustainable Current Accounts.
7! Breedon, F. (2007), Fundamental Valuation and the Scorecard.
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world; and so far that does not seem to have happened — indeed, demographic
frends would imply huge net investment from the developed world into the developing,

which is certainly not what has taken place so far.

B Scenario 2: Demographically induced capital flows are absorbed by the US.
Even though the US has a demographic pattern similar to the rest of the more
developed countries — albeit less pronounced — recent flows seem far more consistent
with the US serving as the repository of demographically-induced savings. Certainly, it
is remarkable that the US is running a significant current account deficit just when ifs

populafion should be significant net savers.

Figure 15 shows projected changes in current accounts for the ten more developed
economies until 2050 for Scenario 1. This would seem likely to be an underestimate of the
fofal impact on current accounts, given that increasing economic openness would seem

likely o increase over time the role of overseas assefs in the demographic shift.

The most nofable feature of Figure 15 is that all 10 countries seem likely to move
increasingly into current account deficits as their populations age and the share of the
population of working age falls. By implication, the rest of the world — which is projected
fo experience a rise in the share of the population of working age — would need to move

into offsetting surplus.

In Scenario 2, the move into deficit of most of the developed world is absorbed by a
surplus in the US (Figure 16). In effect, the US surplus is the counterpart of developed
counfries repatriating their former investments in the US to pay for a larger refired

population.

Figure 15. Projected changes in current accounts (% of

GDP): scenario 1

Figure 16. Projected changes in current accounts (%

of GDP): scenario 2
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Currencies fend to depreciate during

asset accumulation, and conversely

Required exchange rate changes

Standard exchange-rate economics predicts that, under a floating exchange rate regime,
the exchange rafe adjusts to bring about the desired current account balance. Hence,
during the period of asset accumulation, there is excess demand for foreign assets relafive
fo domestic assefs, which tends fo cause the currency to depreciate; and conversely as
assefs are run down. Using the same global macro-balance model, we have estimated the
(rade-weighted) exchange rafe movements that could be required to achieve the changes

in current account balances shown in Figures 15 and 16.

The projected exchange rafe movements broadly mirror the pattern of projected current
accounts, with Japan — which is projected to make the sharpest shift from current account
surplus fo deficit — requiring the greatest appreciation. Once again, it is notable that all the
countries analysed are projected to experience (rade-weighted) currency appreciation,

thereby imposing a significant adjustment burden on other countries (Figure 17).

In Scenario 2, the appreciation of developedworld currencies has its counterpart in a trend
depreciation of the US dollar (Figure 18). A stiiking feature of this scenario is that the
Canadian dollar has to depreciate in real ferms to offset movements in its major frading

partner (i.e. Canada needs to gain competitiveness to diversify exports away from the US).

The key difference between the two scenarios is — by consfruction — the behaviour of the
US dollar. The past 15 years or so seem rather more consistent with Scenario 2. However,
it is hard to believe that capital flows to developing countries will not become more
important in future: in practice it may be that the outcome will lie somewhere between the

fwo scenarios presented here.

Figure 17. Projected exchange rate appreciation (REER): Figure 18. Projected exchange rate appreciation
Scenario 1 (REER): Scenario 2
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Conclusion

Demographic change is just one of many facfors that can be expected to cause assef
prices fo move. This multi-causality makes it difficult to isolafe the consequences of ageing.
Not surprisingly, defailed stafistical and econometric studies have not been particularly

conclusive (see Appendix below).

That said, the broad movements of aggregate asset prices in several major economies over
the past fifty years or so have been broadly along the lines that would be expected, and it
seems unlikely that this is wholly down to chance. Our conclusion, albeit cautious, is that
there stand to be further developments in the expected direction in the coming years and
decades. As sociefies age, savings are likely to be lower (and real inferest rates and equity

yields higher) than they would have been had societies not continued to age.
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Appendix
Literature review”?

Many studies have investigated the relationship between the age structure of populations
and the prices of, or refurns on, financial assets. Most of this research has analysed time

series data for the US, but several studies have explored other nations.

Results appear fo be mixed: some studies find what appear to be large effects of
demographic sfructure, while others fail to reject the null hypothesis that population age

structure and refurns or assef prices are unrelated.

Here is a selection of some studies (for more, see Poterba (2004)):

B Bakshi and Chen (1994) based their analysis on the presumption that older people
are more risk averse than younger ones. All else equal, a rise in the average age of

the population would raise the required risk premium in financial markets.

B Yoo (1994) finds that a higher fraction of the population in the prime saving years is
associated with a lower real refum on Treasury bills. However, large standard errors
make it impossible to draw firm inferences about the link between demographic
structure and refurns on longermaturity assets. Even for Treasury bills, results are

quantitatively small.

B Poterba (2001), based on earlier studies, re-examines the relationship between several
measures of population age structure and real refurns on Treasury bills, government
bonds, and corporate stocks. Econometric results provide very limited support for a link

between asset market returns and demographic variables.

B Geanakoplos et al. (2004) find that the real level of share prices is related to the rafio
of middle-aged to young individuals in the population. Results suggest a significant link

between this ratio and real stock returns.

B Eb ef al. (1997) focus on the 1970-1995 period for a sample of developed and
developing countries. They find a positive relationship between sfock returns and the
change in the average age of a country’s population. Interprefation of this finding is
particularly difficult, however, because of the many sources of variation in population

age structure across nations.

B Ceanakoplos et al. (2004) also report some international evidence on the association
between the middle-aged ratio and real stock returns. They study France, Germany,
Japan, and the UK. They find a link between this ratio and the real price of corporate

equities in France and Japan, but not in the other countries.

72 This literature review is largely inspired by and based on Poterba, J.M. (2004).
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Our analysis

While most studies are based on the time-series analysis of a single country, we have
undertaken a panel regression, i.e. a crosscountry analysis over time. The countries we
study are: the US, Japan, Germany, and the United Kingdom, over the period 1950-
2005.

The dependent variable is the real interest rafe as measured by 3 month T-bill yields (or
equivalent) minus inflation over the previous year, averaged over 5 years [to reduce the
impact of cyclical effects). The explanatory variable is the socalled "middle-aged ratio”
(MA ratio), i.e. the proportion of the total population that is aged between 35 and 59

years old. We have infroduced fixed effects for each country.

The panel regression shows a statistically-significant negative relationship between real
interest rates and the MA rafio. We have also undertaken the same regression but
excluding the 1970s (a highly atypical period] by including dummy variables for the

1970s. Results are as follows:

Figure 19. Estimated impact of demographics on real interest rates (1950-2005)

Estimated coefficient (t-statistic in brackets)

. -31.3
MA ratio (2.67)
. . -46.3
MA ratio (excluding the 1970s) (4.22)

Source: Nomura.
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Llongevity and Bond VYields

The ways in which bond yields are affected by an ageing society depends, of course, on the way that individuals and society as a whole
adapt to the phenomenon. An increasing rafio of those disinvesting relative fo those investing could be expected to lead to increasing
yields, as the demand for assets, particularly bonds, falls. However, to the extent that the proportion of the population that is economically
active does not change significantly — whether as a result of a later refirement age, rising participation rafes, or whatever — the impact on
the general level of bond yields is likely fo be less clearcut.

It might also be expected that the shape of the yield curve would be affected by population ageing as workers, saving for their retirement,
and life insurance companies, managing annuity assets, extend the duration of their asset portfolios. A priori reasoning suggests that such
a change in asset allocation choices would boost demand for long-dated fixed income assets, put downward pressure on yields, and

accentuate the curve inversion observed recently in the euro and sterling markets.

Figure 20 shows the estimated impact of increasing life expectancy on the value of an inflation-linked annuity for a man aged 65. As life
expectancy increases, the value of the liability increases, as does the duration of the liability. This implies that increasing life expectancy

stands to affect principally very long duration fixed income asses.

Figure 20. Sensitivity of UK pension liabilities to longevity shocks

Increase in life expectancy above expectations

(years) Increase in liability Duration of liability
0.0 0% 11.7
0.5 2% 11.9
1.0 4% 121
1.5 6% 12.3
2.0 8% 12.5

Source: Nomura.

A simple quantification of the impact of changes in life expectancy on the demand for long-dated bonds in the sterling market can shed light on
the potential magnitude of such an impact. If, for example, the life expectancy improvement for the UK population above age 65 were to
increase from the 1.3 years per decade currently projected to two years per decade,”® as implied by simple trend extrapolation, the resulting
increase in longevity would lead, mechanically, to an incremental demand of £24bn for long-duration bonds (duration of 24 vears) from
pension funds and fo a similar amount from life insurance companies. This would be substantial, representing approximately 30% of the current

stock of sterling-denominated government bonds of 15-year maturity or more.

Such an incremental demand for long duration could, by itself, lead fo a severe imbalance in the market for longdated Treasury bonds,
but it needs o be considered in the context of a potfential policy response by debtmanagement offices: in such a situation, sovereign and

corporate issuers could be expected fo take advantage of the opportunity fo raise cheap, long-dated funding.

Thus, for example, France issued EUR ébn of a 50-year bond in February 2005 and subsequently increased this to 15bn. The British Debt
Management Office [DMO) issued in 2004 a document (Issuance of Ulira-long Gilt Instruments, 2 December 2004) consulting market
participants on the possible infroduction of additional, ultralong dated, debt insfruments. In the event, issuing undated gilts (such as the
3.5% War loan) or longevity-linked gilts was deemed inappropriate: but the DMO, recognising the increased demand for ultra-long-dated
assets, proceeded to issue 50-year bonds. The thought process of the French and UK Treasuries demonstrates the flexibility of sovereign

issuers in responding fo investor demand, and this in turn fends to mitigate the market impact of a potential increase in longevity.

Conclusion. An increase in longevity could be expected, ceteris paribus, to lead to an increase in the demand for long-dated bonds,
driven by asset/liability matching and a more pronounced inversion of the long end of the yield curve. However, any such effect is likely,
in most cases, fo be modest relative to the macro economic impact of ageing, or changes in pension and insurance regulatory

frameworks.

73 Pension Capital Strategies (2007).
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Llongevity Risk and Share Price Performance

Companies with defined-benefit (DB) pension schemes are exposed to longevity risk and investment risk, the former being currently un-
hedgeable. Considerable attention and publicity has focused on the size of scheme deficits, but equity markets have also penalised

companies with large schemes (in terms of the magnitude of the scheme liability).

A deficit may be regarded as akin to financial leverage. However, when it comes to assessing the longevity risk to which a plan is
exposed, regardless of the funding position, the defined-benefit obligation is a more relevant measure. The deficit is a realisation of

funding mismatches today, whereas the liability provides an indication of the potential scale of future problems.

Like corporate defined-benefit pension schemes, life insurance companies bear longevity risk through the annuity products that they write.
An analysis of insurers’ reserving assumptions shows that a 65-yearold British male today is expected fo live between 87 and 88 years,
2-3 years above the average used by FTSE100 companies reporting in 2006 under the IAS 19 accounting standard.” Figures 21 and
22 illustrate the underperformance of socalled “longevity-afflicted” stocks. The results suggest that the equity market is penalising those that

carry large deficits and those with large obligations relative fo market capitalisation.

Reinsurance cover has been priced for most insurance risks, but a marketable solution for transferring longevity risk to the capital markets
has so far not been developed. Many life insurers and defined-benefit pension plans are longevity-risk constrained and are actively
seeking ways fo pass on this risk. To date, there have been several attempts to provide such a hedge, the most high profile being the BNP
Paribas/European Investment Bank Longevity Bond. But this did not succeed, largely because of its shorticomings with regard to providing
an adequafe hedge and being marketable to invesfors. Significant demand exists for a longevity hedge that can be structured; the
challenge remains fo meet the needs of both issuers and invesfors at a reasonable cost and in meaningful size. One consequence of this
has been the growth of the pension buyout market, where responsibility for the assets and liabilities of a corporate DB scheme are
fransferred either to a life insurer or to a specialist vehicle, in exchange for a premium. Similarly, some life insurers have transferred

longevity risk fo those more willing to hold it by selling their annuity books.

Figure 21. Scheme deficit as % of market capitalisation”s Figure 22. Scheme liabilities as % of market
capitalisation”
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74 lane Clark & Peacock (2008).

7% Data from selected FTSE100 companies each year. "Top Quartile’ refers to the equally-weighted composite of the top
quarter of companies each year (with greatest Deficit/Market Cap). ‘Bottom Quartile’ refers to the equally-weighted composite
of the bottom quarter of companies each year (with lowest Deficit (greatest Surplus)/Market Cap). The figure highlights the
difference in performance between the top and bottom quartiles, year on year.

’° Data from selected FTSE100 companies each year. "Top Quartile’ refers to the equally-weighted composite of the top
quarter of companies each year with greatest Liabilities/Market Cap). ‘Botiom Quartile’ refers to the equally-weighted
composite of the bottom quarter of companies each year (with lowest Liabilities/Market Cap). The Figure highlights the
difference in performance between the top and bottom quartiles, year on year.
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Challenges and Opportunities for Companies

Views from our equity research analysts

Companies are facing a novel situation: the average age of their clientele is rising. In

particular, they are confronted with the ageing of the baby-boom generation, who will be:

B the biggest generation ever — comprising around a third of the adult populafion in
the United States, France, Germany, the United Kingdom, and other developed

countries;

B about to start reaching the age of 65 — the first will get there in 2011, the lost in
2029;

B the first generation in history to reach that age with income and significant wealth
— US boomers have earned more at every age in real terms than previous generations,
and it is projected that, by 2010, most US spending (54%) will be by people over
age 50, who will control the bulk of household disposable income (53%) and more
than 80% of net worth;”” and

B responsible for a major part of the consumption of a range of goods and services
—in 2004, in the UK, boomers bought 80% of all top-ofthe-range cars, 80% of cruises

and 50% of skincare products.”®

As a consequence, and in contrast o previous generations, the baby boomers’ influence is
not sef fo fade as they age. Their fastes, needs, and motfivations, however, will evolve,

leading to different consumption and demand patterns for both goods and services.

Surprisingly, companies are ill prepared for this. Indeed, although baby boomers have
been the first generation fo be “dissected, analyzed, and piiched to by modemn

markefers"”?, it seems that companies have failed fo age with their customers.

The following essays, written by Nomura equity analysts, seek fo draw out a range of the

implications for each of the principal sectors. Some conclusions:

"

. research and innovation [in the auto industry] will focus more on older consumers’

fastes and needs. The key words will thus be safety, comfort, and ease of use.”

"... loans and deposits are no longer expected to be the core products of a consumer
relationship, being replaced by integrated products and services combining products for

wealth accumulation, longevity insurance, financial advice, and nondinancial services.”

"Companies are already shiffing product focus towards senior needs and senior related

products [e.g. nufritional supplements, high end premium spirits).”

. cerfain non-communicable diseases disproportionately affect the elderly, and will
increase in prevalence as populations age. This will affect the nature and quantity of drugs

and services required.”

"7 McKinsey (2008b).
7% "live Fast, Die Old", BBC, 15 September 2004.
7% Gillon, S.M. (2004).
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u

. in general, we expect a shift from the suburbs and commutable locations fo the country,
and from colder to warmer climes ... Suburbs, which swelled with baby boomers, could ...

begin to decline.”

"As the average age of the consumer confinues to rise, we foresee [an] increasing trend

fowards convenience shopping.”

"Older populations seem to show a significant level of brand loyalty, but only at the right

price and quality.”

"New trends are likely to be dr