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Soon they my
live for 200 years

THE day may come when
people will celebrate the start of
middle age on their 100th birth-
day. Some of the world’s most
eminent experts on ageing have
predicted that average life
expectancy in the developed
world could rise to 200 years by
the end of the century.

From the end of the 19th
century to the present day, the
average life span has almost
doubled. In new research some
scientists predict a jump of
even greater proportions over
the next 100 years, thanks to
advances in genetic medicine.

Out of 60 experts on ageing
who were asked to predict life
expectancy for a baby born in
2100, more than half believed it
would be more than 100 years.
Seven who were interviewed in
the research project for the Jour-
nal of Anti-Aging Medicine
believed it could be between
150 and 200.

If such a change were to hap-
pen, it would mean a world
dominated by the over-100s
and a radical increase in the
retirement age.

In the past century, increases
in life expectancy were a result
of cleaner living conditions and

Roger Dobson and
Nina Goswami

the defeat or control of mass
infectious  diseases, such as
smallpox and tuberculosis.
Over the next century, scien-
tists say genetic advances will
push the average life span sig-
nificantly higher.

Michael Fossel. clinical pro-
fessor of medicine at Michigan
State University, was among
the experts who thought life
expectancy could rise to 200
years or more. He said: “People
haven’t realised it, but we are in
a similar position to the 1870s
with regard to stopping the
spread of infectious diseases.

“As you get older, your cells
slowly stop repairing them-
selves. [ think we are going to
be able to reverse that process
and, through genetic interven-
tion, will be able to tell the cells
to repair themselves.”

Other experts interviewed for
the study agreed that dramatic
advances in genetic research
may unlock the secrets to long
life in this century. Elizabeth
Blackburn, professor of bio-
chemistry at the University of
California San Francisco, said

life expectancy could reach 175
years in 2100,

She said: “In experiments in
small animals, when some
genes are mutated away from
their natural form, they can
increase life span twofold. We
don’t yet have an easy picture
of how this might work in
humans, but it’s theoretically
possible. We know there is a
genetic component [affecting
ageing] but don’t yet know
whether it will be a few genes
or a large number.”

The sequencing of the human
genetic code — or genome —
is the main reason for the predic-
tions of such dramatic increases
in average life spans. The break-
through was made four years

The sequencing of the human
genelic code — or genome —
is the main reason for the predic-
tions of such dramatic increases
in average life spans. The break-
through was made four years
ago by two parallel projects to
map human DNA: a private-sec-
tor venture led by American sci-
entist Dr Craig Venter and the
international state-funded hu-
man genome project, in which
the Sanger Centre in Cam-
bridge played a leading role.

The code offers huge poten-
tial in the battle against ageing
and research has already shown
that transplanted aged skin cells
can be rejuvenated by manipula-
tion of DNA. Other scientists
are less convinced, however,
believing the human body has a
fixed limit on life span that it
will not be possible to breach.

To date. though, there is no
evidence of life expectancy lev-
clling off. A male born in Eng-
land in the 1850s had a life
expectancy of just over 40
years while a female had a life
expectancy of 42. By 2000, a
man’s life expectancy was 76
years and a woman's 80. The
increase is expected to continue
over the next few decades.

Professor Tom Kirkwood,
head of biogerentology at New-
castle University’s Institute for
Ageing and Health, said many
in the scientific community had
been surprised that life expect-
ancy is still risi

He said: “Most people would
have predicted that, with the
removal of most causes of pre-
mature death through infectious
disease, life expectancy would
start to reach a plateau. What
has taken people by surprise is

that over the past 25 years we
have seen exp 1cy increase,
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which tells us the ageing proc-
ess is undergoing change.”

Kirkwood believes most of
the gains in life expectancy
have already been made and
that there is little prospect of a
genetic breakthrough this cen-
tury that will reverse ageing.
He estimates life expectancy
will be 90 by the year 2100.

He said: “Living for 200
years is unrealistic. To do that
we would have to wipe out
things like cancer, heart disease
and other major health prob-
lems. Despite the billions being
spent on these areas, that type
of eradication of disease is frus-
tratingly slow.”

It is not just genetic advances
that may boost longevity.
Research on animals has shown
that reducing calorie intake can
increase life span by 30%.

Scientists are now trying to
develop a “magic bullet” that
could simulate the effect of calo-
rie restriction without people
having to eat less. Research pub-
lished last week suggested this
could be done by a protein,
Sirtl, which controls when
cells store or release fat.

in life expectancy, it
is likely to mean an even
greater burden on the health sys-
tem and pensions. It will also
mean one of the greatest social
upheavals in history.

people may be able to grow
new teeth from stem cells
implanted in their gums. As
the method develops, faulty
organs could be replaced or
repaired as the body begins
to deteriorate

The world’s popul aged
60 and over was about 600m
in 2000, compared with about
200m in 1950. By 2050, the
numbers are likely to have tri-
pled to 2 billion.

In a report last year. the
Center for Strategic and Inter-
national Studies, a US think
tank, warned that “countries
will have to race against time
to insure their economic and
social fabric against the shock
of global ageing”.

Scientists such as Black-
wood, however, are excited by
the possibilities of a longer life.
She ‘How many of us
have wanted to do something
else in our lives, such as be a
novelist, but not had the time?
So much human potential is
untapped. Perhaps with longer
lives, we could start to tap it.”

Older, bolder and better
The Magazine, pages 28-36

?;,",g} The longest recorded
- lifespan for a human.

Jeanne-Louise Calment,

a Frenchwoman, was born on

February 21, 1875 and died

in 1997 at the age of 122

years and 164 days

) Andorra in the Pyrenees
e has the highest life
expectancy in the world, at
83 years. Mozambique has
the lowest life expectancy
in the world, at 31 years

Sunday Times 06/06/04
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Longevity risk in the media (2)

The Independent and The Financial Times 12/10/04
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Longevity: a major private/public sector pensions issue

¢ Rapid mortality improvements in the UK, often underestimated
¢ Uncertainty over longevity a concern for investors in UK insurers
¢ Focus shifting to the risk in defined benefit pension schemes

¢ Implications for unfunded public sector schemes

¢ Hedging longevity risk is not straightforward

¢ Ultimately increasing longevity has wider social implications
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The UK economy’s exposure to longevity risk is high

¢Cc£70bn in UK life insurers’ annuity liabilities

¢ Estimated £760bn in UK private defined benefit pension assets
¢ Approximately £350bn of unfunded public-sector liabilities

¢ >£1000Dbn of liabilities exposed, comparable with GDP

¢ Relatively long duration liabilities, spanning over decades
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Rapid mortality improvements over the 20th Century...

Figures 1la & 1b: Mortality improvements between 1901 and 2001, England and Wales population

Reduction in mortality rate Life expectancy at age 65
Age Male Female Year Males Females
5 98% 98% 1901-10 75.8 77.0
25 82% 92% 1950-52 76.7 79.3
45 80% 83% 1980-82 78.0 82.0
65 63% 71% 2000-02 81.0 84.1
85 37% 49%
Source: ‘Longevity in the 215t Century’ Willets et al, ELT7 (1901-10), Source: ‘Longevity in the 215t Century’ Willets et al, ONS, GAD, ELT

GAD Interim Life Tables 2000-02

¢ Life expectancy (for male/female reaching age 65):
—1900: male 11 years, female 12 years
—1980: male 13 years, female 17 years

— 2000: male 16 years, female 19 years
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...often underestimated by life/pensions industry

Figure 2: Life office pensioners (All Offices, normal retirements): actual vs. expected deaths using PMx92 series

110
- lﬁ‘\
100

95

—e— Males
—m— Females

90 -

85 -

80

1992 1993 1994 1995 1996 1997 1998 1999

Source: CMIB Working paper 1, 2002, appendix A4.1
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Mortality drivers are complex: the “cohort effect”

Figure 3: Average annual rate of mortality improvement (England and Wales) by age group and decade, males

Source: Office of National Statistics (2003)
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¢ ‘Cohort’ of births
(1910-1942),
experiencing higher
mortality
Improvement.
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Hedging longevity risk is not straightforward

¢ Longevity risk is a ‘systematic’ risk (non diversifiable)
—Need to spread the risk

¢ Potential solutions: reinsurance or capital markets?

— Reinsurers reluctant

— Traditional mortality models inadequate?
— A long-term risk

— Objective index of longevity
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Financial implications for UK insurers (1)

¢ Longevity risk is topical for UK insurers and their investors

¢ Old mortality assumptions proved too light

¢ Three CMIB ‘interim’ bases: insurers have chosen ‘mid’ intensity
¢ Financial impact has varied according to annuity exposure
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Implications for UK insurers (2)

¢ Investors remain wary of future longevity risk

¢ Potential for increased regulatory capital requirements?
¢ Concerns over ability to ‘price’ annuities correctly?

¢ Other implications: e.g. asset-liability duration issues

Figure 4: Estimated increase in cost of annuity in 2004 for male aged 65 assuming 5% interest rate

Mortality table and cohort| % increase in cost
projection assumption of annuity
PMA92 original 0%

PMA92 short cohort 6%

PMA92 medium cohort 8%

PMA92 long cohort 12%

Source: ‘Longevity in the 215t Century’ Willets et al.
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DB pension schemes: highly exposed to longevity risk

¢ Private sector DB schemes vs UK insurers

< In the past focus on equity market/investment risk

¢ Much less focus on longevity risk: over-optimistic assumptions
¢ Asset-liability matching issues as liabilities get longer
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DB pension schemes: potential costs

¢ Potentially high costs of more rigorous mortality assumptions
¢ Poor disclosure of current mortality assumptions

¢“£20bn added to FTSE-100 scheme liabilities”?

¢ Large difference between DB scheme and UK insurer bases?

Figure 5: Estimated increase in cost of annuity in 2004 for male aged 65 assuming 5% interest rate

Mortality table and cohort % increase in cost
projection assumption of annuity
PA(90)-2 0%
PA(90)-6 11%
PMAO92 original 15%
PMA92 short cohort 22%
PMA92 medium cohort 24%
PMA92 long cohort 29%

Source: ‘Longevity in the 215t Century’ Willets et al.
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‘UK plc’ Is exposed to longevity risk

¢ Schemes in deficit: poor equity markets/accounting disclosure
¢ Investor awareness of DB scheme longevity risk

¢ Changing rules/benefits an imperfect solution

¢ Buy-outs are expensive
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Wider economic and social implications

¢ Ageing population and ability to fund state pension?

¢ Large unfunded public-sector liabilities exacerbated?
¢ Demise of DB and implications for long-term savings?
¢ Future tax receipts/changing working patterns?

¢ The state Is the ‘insurer of last resort’?
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