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“Most children born in France, Germany and the US  
since 2000 will celebrate their 100th birthdays.”  

Pr. James W. Vaupel 

LONGEVITY:  
WHAT IS IT ALL ABOUT? 

Increase in life expectancy since 1840  
for advanced economies 
Source: Oeppen, J. and Vaupel, J.W. 2002. Science.

This change has come about in an astonishingly linear fashion, 
with a per decade increase of 2½ years.

IN 150 YEARS, THE WORLD POPULATION WILL HAVE 
GAINED MORE THAN 30 YEARS OF LIFE EXPECTANCY 
AND FOR THAT TREND THERE IS NO END IN SIGHT.

Évolution de l’espérance de vie depuis 1840 
dans les économies avancées 

Life expectancy in years

UN estimate 1980

UN estimate 1990

UN estimate 2000

Source : Oeppen & Vaupel Science (2002)
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80  
years

Life expectancy at birth in the US, Canada, Iceland,  

Japan, Australia, New Zealand and in the most advanced 

EU countries. 

86  
years

Life expectancy for women in Japan, the country  

where people currently live the longest.

3 
months  
per year

Extension in life expectancy for most  

advanced economies. 
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Change in life expectancy at birth world-wide and by region,  
between 1950 and 2050 
Source: World Population Ageing 2009, United Nations.

LONG LIFE IS A WORLD-WIDE PHENOMENON 

In 2040, three people out of four aged 65 and over will live in a developing 
country, i.e. 1 billion people.

TODAY, THE DECLINE IN MORTALITY FOR THE ELDERLY  
IS THE MAIN FACTOR DRIVING LONG LIFE

“The explosion in very long life has already begun.” 
Pr. James W. Vaupel 

Évolution de l’espérance de vie à la naissance dans le monde 
et par région de développement entre 1950 et 2050

Life expectancy in years

Source : United Nations – World Population Ageing 2009
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Emergence of centenarians  
Source: Robine, J.-M. Global Forum for Longevity.

Progression du nombre de centenaires  
Source : inconnue
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“Jeanne Calment, France’s longest-lived person, died at the age 
of 122. We cannot see much beyond 122.” Pr. James W. Vaupel 

THE MOST SPECTACULAR CONSEQUENCE  
IS THE EMERGENCE OF CENTENARIANS

“Every year, we observe someone who dies at 114, 115 or 116. After 
that, we enter the domain of the outlier, and we know three people 
in that category: Jeanne Calment, dead at the age of 122, Sarah 
Knauss, dead at 119 and Mrs. Meilleur, a Canadian lady, who died 
at the age of 117.”  Pr. Jean-Marie Robine 
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THE OLDER ONE IS, THE MORE PRONOUNCED IS THE GROWTH RATE

“Since World War II, the populations of all the upper age groups have 
considerably increased in countries with low mortality. And over the 
last few years, there has been no sign of that trend slowing.”  
Pr. Jean-Marie Robine 

Increase in the number of 85+ year olds in Japan,  
since 1947 
Source: Robine, J.-M. Global Forum for Longevity.

Augmentation du nombre de personnes de 85 ans 
et plus au Japon (depuis 1947) 
Source : inconnue
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BECAUSE OF THE DROP IN BIRTH RATES, THE MAIN CONSEQUENCE 
OF LONG LIFE HAS BEEN AN AGEING POPULATION.  

Small children and the elderly as a percentage of the world  
population from 1950 to 2050
Source: “An Aging World: 2008/International Population Reports”, June 2009. U.S. Census Bureau.

Jeunes enfants et personnes âgées en pourcentage 
de la population mondiale de 1950 à 2050
Source : « An Aging World : 2008 / International Population Reports » - U.S. Census Bureau - Juin 2009
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For the first time in the history of humanity, the number of people over 65 
is soon to be greater than the number of children under 5. 

“We have to prepare for a new reality. For every senior, there will be 
fewer and fewer working-age adults, as we go forward. This will 
have major socioeconomic consequences, ranging from impacts on 
pension policy to governmental incomes.” 
Dr. Daniel Vasella
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THE AGE PYRAMID IS BEING ROCKED AND WITH IT, 
THE RATIO OF WORKING TO NON-WORKING CITIZENS 

Change in the distribution of the Japanese population,  
by age cohort, between 1950 and 2055
Source: National Institute of Population and Social Security Research.

Évolution de la répartition de la population japonaise 
par classe d’âge
Source : National Institute of Population and Social Security Research
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THE TRANSITION WILL BE DRAMATICALLY FAST IN CERTAIN 
DEVELOPING COUNTRIES

Projected population structure:  
China, 2010 vs. 2030 
Source: International Data Base, January 2011. U.S. Census Bureau.

Évolution de la population chinoise par classe d’âge 
entre 2010 et 2030
Source : US Census Bureau International Data Base, January 2011
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China is going to age four times faster than France; it has taken more than 
a century for the proportion of people over 65 in France to go from 7% to 14% 
of the total population. That same transition will only take 26 years in China 
and 21 years in Brazil. 

“One observes that the ‘youngest’ countries are also the ones that age 
the fastest. More than a simple curiosity in demography, this is a 
real challenge for these countries, which are likely to grow old before 
they grow wealthy.”  
Robert B. Zoellick
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“One sees that out of the major risk factors, which are best known, 
two are particularly preoccupying: obesity and inactivity. However 
once again, prevention has a role to play, since certain measures 
taken in France to combat childhood obesity in schools have had a 
salutary effect and one now sees children’s weight problems falling.” 

Dr. Françoise Forette

IT BEGINS  
TODAY

“Contrary to what most people believe, there is no genetic 
programming for ageing. The ageing process is intrinsically much 
more malleable than we used to think.”  Pr. Thomas Kirkwood

AGEING CAN BECOME A PREOCCUPATION, STARTING AT BIRTH 

ACT ON RISK FACTORS IN ORDER TO PREVENT  
AGE-RELATED DISEASE 

Life expectancy has already gone past 80 years in the most developed countries. 
Although longevity and life expectancy in good health can be influenced from the earliest ages 
by genetic and socioeconomic factors, it seems that it is also possible to influence it positively 
at any time in life.  

“We are probably one of the most resilient species, but more 
importantly, thanks to our intellect, we know how to change 
our environment so that it prolongs our longevity.”   
Pr. Jean-Marie Robine 
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The HYVET study has recently demonstrated that if high blood pressure 
is treated in people over 80, it can still reduce the mortality rate by 40%  
and the occurrence of stroke by 30%.

Main risk factors and their incidence  
on reduction in lifespans  
Source: WHO, 2002.

Les principaux facteurs de risques et leur incidence  
sur la réduction de la durée de vie.  
Source : WHO (2002)
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of musculoskeletal disease, such as arthritis.  

“Although disease prevention is a worthy goal, we have to be able to 
manage the oldest among seniors who have multiple diseases and 
conditions.” Pr. Carol Jagger

FOR THE OLDEST, SLOW THE PROGRESS  
OF DEBILITATING ILLNESS.

Problems with vision are the second largest risk, attributable to the population. 
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THE ABC’S OF  
“HEALTHY AGEING”  

A FEW FACTORS IDENTIFIED,  
BUT STILL MUCH UNCERTAINTY…  

“Finally, there is no doubt that socioeconomic factors, such as education, 
wealth and social benefits, not only play a decisive role in the disablement 
process, but are also factors which can inhibit change in lifestyles or strategies 
to compensate for failing function.”  Pr. Carol Jagger

“Hence, we can understand the ageing process as being driven by an 
accumulation of damage which gives rise to cellular defects that in time give 
rise to age-related frailty, disability and disease. If we make good choices, 
and if living conditions improve to give less exposure to chronic damage, we 
can age more slowly.”  Pr. Thomas Kirkwood 

“The impoverishment of mental stimuli is dramatic. It is essential that in 
urban planning we keep seniors integrated and do not create silver ghettos.”  
Dr. Daniel Vasella 

2.7
Between 35 and 80, inactive people had a mortality rate 

2.7 times greater than the rest of the population over 

the period 1991-99.   

Source: French statistics institute INSEE.

“There is good evidence that diet, exercise and social 
interaction are important factors for healthy ageing 
although, in some cases, we do not fully understand 
the underlying mechanisms.” Pr. Carol Jagger
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“For a start, we know that a very large number of studies have 
shown that education correlates positively with mental health 
at an advanced age1. Education has no influence on lesions, caused 
by Alzheimer’s disease in the brain. However, it does slow down the 
appearance of clinical symptoms for the disease2, which is particularly 
vital. However and perhaps even more interestingly, recent studies 
have shown a very significant effect. When one postpones retirement, 
each added year of work delays the onset of Alzheimer’s by 0,13 years3. 
That is a fundamental fact which needs further confirmation, because 
it was a finding in a small study, surveying just 400 people.”  
Dr. Françoise Forette 

An optimistic outlook is good for health    
Source: Giltay, J.C. and co-researchers, February 27, 2006. “Zutphen Elderly Study”, Archives of Internal Medicine 166.

L’optimisme serait bon pour la santé
Source : Y.C. Giltay and co - researches – Zutphen Elderly Study (NL) - Archives Internes Médicales - vol.  166 - 27 février 2006 
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1. Bennet 2003, Bruander 2008, Katzman 1993… 2. Letenneur 1999, Snowdown 1996, Stern 1994.
3. Lupton, M.K. et al. 2010. International Journal of Geriatric Psychiatry 25 (1): 30-6.

Giltay’s 15-year survey of men aged 64 to 84, free of history and risk factors 
for cardiovascular diseases, reveals that the risk of cardiovascular disease-
related death is less for optimists than for pessimists. 
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SOME ARE MORE 
EQUAL THAN OTHERS
Our genetic makeup is reputed “only” to be responsible for 25% of individual differences in long life. 
Socioeconomic environment and the way we live, therefore, have a considerable impact on our life 
expectancies. In order to overcome those differences, access to adequate healthcare and disease 
prevention still offers significant potential for improvement in longevity, both on an individual and a 
nation-wide scale.

“Which leads to the fact that we, as countries, could extend life 
in good health overall if we started to resolve some of the huge 
inequalities between our countries.” Pr. Carol Jagger 

One reality, many faces  
INEQUALITY AMONG NATIONS

Life expectancy (entire bar) and healthy life years (HLY dark blue part 
of each bar) at 65, by gender, by European country, 2005-07
Source: EHEMU Database (European Health Expectancy Monitoring Unit).

Comparaison pour l’Union européenne de l’espérance de vie 
à 65 ans et du nombre d’années en bonne santé
Source : EHEMU database
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“Countries with the longest life expectancy at 65 are not necessarily 
those which have the largest number of healthy years. However, what 
is very noticeable is that most Eastern European countries have the 
shortest lives and the fewest healthy years.” Pr. Carol Jagger 

Even in countries with unexpectedly long life expectancy, 
differences remain.

In Russia, the life expectancy of men plummeted 4 years between  
1985 and 2004. 

In certain countries, like Russia, average life expectancy is 
even dropping, because of an increase in mortality.

5  
years

Difference in life expectancy at 65 between  

Japanese and Danish women.

“Little is known about the role of the environment and that of culture 
(including the place and role of the elderly in society and in the family), 
the sense and the value placed on ageing, the types of care offered and the 
level of development. There is also the notion of political and economic 
freedom with free access to healthcare services and education, gender 
parity, solidarity, social justice and social engagement. All of these factors 
seem important in explaining levels and dispersion in longevity, but one 
does not yet know to what point differences between these factors can 
explain the difference noted in terms of longevity in countries with low 
mortality.”  Pr. Jean-Marie Robine
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“We know that those in the lowest socioeconomic groups have 10 
or even more years less life expectancy than those in the higher 
socioeconomic groups. So there is still huge room for improvement, 
even with what we now know.” Pr. Thomas Kirkwood 

WHAT IS AT STAKE IN THE PERFORMANCE  
OF HEALTHCARE SYSTEMS 

“However, unless one aligns incentives for healthcare providers 
and funding agencies with the objective to achieve better outcomes 
and prevention, all efforts will be in vain.” Dr. Daniel Vasella

SO-CALLED “AT RISK” POPULATIONS 

France as an example of differences in life expectancy  
within a country  

7  
years

At 35 years old4, compared between upper-class and 

working-class socio-professional categories. 

5  
years

At birth between people who live in Ile-de-France  

and those who reside in the Nord-Pas-de-Calais region.4   

4. Insee Première no. 1025, June 2005. Birth records and estimates for local populations, Insee 2005.
5. Report of the French high commission for public health (French: HCSP) on social inequality and access to healthcare:  
an end to fatalism – December 2009.

2.5 
times

Men without university diplomas have a mortality rate 2.5 

times greater5 than those who have achieved higher levels 

of education.  
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“Today in the US, men 70 are as healthy as men 60 were 50 years 
ago. The chance of death for US men now 70 is just over 2%, whereas 
it was just over 2% for men 60, just 50 years ago.” Pr. James W. Vaupel 

QUALITY OF LIFE 
As we blithely pursue longer and longer lifespans, age in good health becomes one of the main 
concerns, engendered by long life. Although the prevalence of age-related disease and the risk 
of dependency increase, starting at 80, the frontiers of ageing have nonetheless continuously 
expanded over the last 50 years.

“We have shown in the Newcastle 85+ Study6 that 85 year olds on 
average have four or five diseases, these being diagnosed by a doctor 
rather than simply self-reported. However, many of these 85 year olds 
still live independently and lead socially-active and engaged lives, 
so in many senses we would say that they were ageing successfully, 
even though they were not free of disease.” Pr. Carol Jagger 

6. The Newcastle 85+ Study is a 5-year prospective study in more than 1,000 individuals, born in 1921, of the biological,  
clinical and psychosocial factors, associated with healthy ageing.

GOOD NEWS: AGE CAN MAKE YOU FEEL YOUNGER  

Vitality rising, the example of the US.  
Vitality as an indicator of health is the “capacity to resist destruction”  
(a definition offered by Benjamin Gompertz, in 1823).  

Source: Vaupel, J.W. Global Forum for Longevity.

La vitalité progresse. L’exemple des États-Unis. 
La vitalité, comme indicateur de progression de la santé, 
est la capacité à ne pas mourir dans l’année. 
Source : Inconnue
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THE ONLY DRAWBACK: LIFESPAN WITHOUT DISABILITY 
IS INCREASING LESS QUICKLY THAN LIFE EXPECTANCY

2.8  
years

Increase in life expectancy  

between 2010 and 2030.  

1.6  
years

Number of years of life gained without disability  

over this same period. 

TECHNOLOGY IS SET TO PLAY AN EXPANDING ROLE  
IN THE IMPROVEMENT OF DAILY LIFE  

“The quickening in the speed of adoption for innovation by the over 
60 is much sharper when compared with younger age groups.”   
Yseulys Costes

“Relatively simple technology becoming widely available will enable 
the elderly to maintain their independence longer and, above all, 
foster ties that are both reassuring and intellectually stimulating for 
all concerned.” Pascal Brosset

Home automation and a future where the elderly can continue 
to live at home  

Internet as a new social media

31% People 65 and over who have surfed the Web during  

the last month, compared with only 4% in 2001.7

40% People over 50 who use the internet to stay  

in contact with their families.8

7. Study by Médiamétrie, 2010. 8. Study by Istrategylabs, December 2010. www.istrategylabs.com.

One also lives free of illness and disability longer.  

“Since 1950, senescence has been postponed by about 10 years 
in advanced economies.” Pr. James W. Vaupel 
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DISEASE AND 
DISABILITY 
Age is the first cause of illness in modern medicine. Despite pushing back the age when 
dependency sets in, which is to say a loss of autonomy, associated with certain disease-related 
disabilities, ageing in our society has made prevention and treatment of age-related diseases 
a major challenge of the 21st century.  

BETWEEN FOUR AND SIX PATHOLOGIES ON AVERAGE,  
STARTING AT 80 

Number of health problems diagnosed for a panel  
of people 85 and older (Newcastle 85+ Study9)
Source: Collerton, J. et al. 2009. British Medical Journal.
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9. The Newcastle 85+ Study is a 5-year prospective study in more than 1,000 individuals, born in 1921, of the biological,  
clinical and psychosocial factors, associated with healthy ageing.
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French dependency rate 10

20%
Less than 20% of the population up until 90 years old; 

beyond 90, 70% of men maintain their independence, 

compared with only a little more than half of women. 

10. Insee. HID study (Handicap Incapacités Dépendances), GIR 1-4.

“Therefore, to be old in today’s society is not necessarily to be in a 
state of severely compromised health or misery. We found that a 
quarter of men surveyed had absolutely no problem with any of the 
activities of daily living and a sixth of the women had no problem 
either.” Pr. Thomas Kirkwood

“We have to understand why the aged cell or organ is vulnerable to 
disease and to do what is needed to understand the deep scientific 
mechanisms of ageing.”  
Pr. Thomas Kirkwood

NEVERTHELESS, DISABILITY REMAINS RELATIVELY  
CONFINED UNTIL AGE 90. 
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11. Source: Newcastle 85+ Study.

“Not surprisingly, there is a lot of illness among people who are 8511 
or older. However, 78% (four out of five), when asked to evaluate their 
health, said that it was good (34%), very good (32%) or excellent (12%). 
That is really positive.” Pr. Thomas Kirkwood

AND THE PERCEPTION, WHICH SENIORS HAVE OF THEIR OWN 
HEALTH, REMAINS VERY SUBJECTIVE
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TIME TO BE  
ACTIVE
The lengthening of lifetime during retirement (and the decrease in the ratio of active to inactive 
citizens in most developed countries) poses two fundamental problems for society: (1) how to 
optimize a longer lifespan and how to avoid that the added time should only go to more work?  
and (2) how to ensure sustainable financing for one’s time remaining at the end of active life?

“For example, there was a sense in Europe and the US that 
retirement was necessary to give younger workers a chance. An 
increasing number of OECD studies have shown that it is not a zero 
sum. If you create opportunities for older workers to add value and 
productivity, it creates opportunities for younger workers.” 

Robert B. Zoellick 

“However, many older people will also live on average a decade longer 
than their parents and two decades longer than their grandparents. 
That affects everybody, not just children.”  
Pr. James W. Vaupel 

THE LENGTHENING OF LIFETIME IN RETIREMENT 
CONTINUES TO INCREASE   
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Change in life expectancy after retirement, between 1970 and 2004  
Source: “An Aging World: 2008/International Population Reports”, June 2009. U.S. Census Bureau.

Évolution de l’espérance de vie après la retraite 
entre 1970 et 2004
Source : « An Aging World : 2008 / International Population Reports » - U.S. Census Bureau - Juin 2009
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POSTPONE RETIREMENT UNTIL AN OLDER AGE

Method

“I am a strong believer in the flexibility of human society, seen from 
an economic angle.” Eric Chaney

“Employers are therefore going to have to adjust things to what older 
workers want—and they want things like flexibility in working hours 
and changes in working conditions.” Edward Whitehouse 

“However, you have to change some of the possibilities. Some 
countries, which allow more part-time work or expansion in the 
labour force, thanks to women and older people, can make a 
huge difference in terms of winning productivity gains. One needs 
to recognise that older workers will not be able to do the same hard 
physical labour and may need places of business that are closer 
to where they live.”  
Robert B. Zoellick 
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“It seems to me that businesses will have to reinvent what can be 
asked of and what you can get from more senior workers in terms of 
value-added. I have an image in my mind here, which is the coach. 
This is something that I have observed in my business life, which 
is that people who have a lot of experience in an industry and in 
a company can increase the joint value-added of themselves and 
younger workers by passing on experience, which is not written in 
books.” Eric Chaney

The value-added of seniors in the working world

“Reforms like that would really help younger people who currently 
do not have enough time for their families, continuing education or 
leisure. It would also encourage older people to pitch in, since older 
people usually do not want to spend 40 hours per week working, but 
might be happy to spend 20 hours per week working.”  
Pr. James W. Vaupel 

“The first thing is that there is a kind of societal choice that needs to 
be made between the length of time that somebody works or at least 
produces value-added in the market economy and the length of time 
that is given over to leisure.” 

Eric Chaney 

DISTRIBUTE WORKING TIME BETTER ACROSS ONE’S ENTIRE LIFETIME  

Forecast of the distribution of weekly working hours  
per capita in Germany, by age group 

Source: Vaupel, J.W. Global Forum for Longevity.
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THE INTERPLAY 
OF GENERATIONS
Today, families are the primary source of volunteer assistance for the elderly or the dependant. 
Public financing (retirement pensions, subsidised medicine and healthcare) also broadly relies on 
intergenerational solidarity, i.e. formal or informal exchanges between generations. As the need 
for financing of the very elderly increases and families have to deal with one or even two additional 
generations, the question of how to maintain intergenerational solidarity becomes paramount. 

“Intergenerational solidarity is about sharing which is mutually 
beneficial to all generations, and is as favourable to younger 
generations as it is to older ones. If that solidarity breaks down, 
everyone loses.” Edward Whitehouse 

INTERGENERATIONAL SOLIDARITY: A COMPLEX NETWORK 
OF EXCHANGE BETWEEN GENERATIONS  

La solidarité intergénérationnelle : 
un réseau complexe d’échanges entre générations 
Source : Inconnue
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A BETTER WAY IS TO SPREAD ONE’S CAREER  
OVER AN ENTIRE LIFETIME  

More than 30% of older people (50 and older) give time—typically in the form 
of child care—and the same proportion give money. 

Less than one out of four benefits from time given by others, and less than 7% 
receive money. Time transfers follow a different pattern, coming mainly from 
children. A third of time given is from nonrelatives. 

Similarly, people 50 and older give the largest share of their time  
to non-relatives, closely followed by the time they give to their parents. 
A key driver in the amount of time older people give is whether they have 
grandchildren: nearly 50% of those with one or more grandchildren spent  
some time caring for them.

Source: OECD analysis of SHARE data (2004, 2006-07)  
(Survey of Health, Ageing and Retirement in Europe).

“What we are seeing in most countries is that there have been major 
cuts in benefits for future retirees. In the 15 countries where we have 
analysed these reforms in detail, someone starting work today will 
get about 25% less in benefits than someone who is retiring today for 
the same career pattern.” Edward Whitehouse

INTERGENERATIONAL SOLIDARITY: A CRUCIAL  
ROLE  TO PLAY IN FINANCING RETIREMENT 

60% Share of public finances in benefits for the elderly  

in OECD countries. 
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“There are difficult issues in long-term care that relate to 
intergenerational equality. What is the expectation that children 
will care for their elderly parents, if necessary?”  
Raphael Wittenberg

70% 
to

90%
Between 70% and 90% of people providing care  

for older people are family members.  

2/3 About two-thirds of informal caregivers are women.  

Source: OECD countries.

Eurobarometer12 asked people from the 27 EU member states the question, 
“Do you think that older people are a burden on society?”

–  Only 14% of people agreed with the proposition that older people  
are a burden, with 85% disagreeing, many of them very strongly.

–  People in their 40s and 50s are those who disagree most that older 
people are a burden.

–  Older people themselves are the most likely to say that older people  
are a burden on society.

12. “Survey on Intergenerational Solidarity” in Flash Eurobarometer no. 269. April 2009.

“If we look at labour market conditions, again we find countries 
that are much more likely to disagree with this statement where 
there are more 60-64 year olds in the workforce.”  
Edward Whitehouse

THE STATE OF RELATIONS BETWEEN THE GENERATIONS  
IS QUITE GOOD
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INNOVATION
The chances of having eternal life (still) remain a subject for fiction such are the biological mysteries 
of ageing great. However in some not-too-distant future, technology and best medical practices will 
undoubtedly contribute to significant improvements in the quality of life and health for the elderly.

Driven by falling costs in becoming a homeowner and by a regulatory framework in 
favour of improving home access, the number of home automation installations is set 
to grow over the next 5 years.  

“Converging technologies enable applications, such as the measurement 
of a subject’s activity, a capacity not only to watch over people, but also to 
detect in an intelligent fashion any abnormal behaviour, such as a fall or 
a long period of inactivity.” Pascal Brosset

HOME AUTOMATION: TO HELP KEEP THE ELDERLY AT HOME  
AS LONG AS POSSIBLE  

“We need to understand a great deal more about how people experience 
life at older ages. In Newcastle, we have conducted a very large project, 
called the Newcastle 85+ Study13. We approached everyone in the city who 
was alive in 1921 and made a comprehensive assessment of the kind of 
shape which they were in. We are using the findings to understand a 
complex array of factors that contribute to health in old age.”   
Pr. Thomas Kirkwood

MEDICAL RESEARCH: CONSTANT PROGRESS IN UNDERSTANDING 
DISEASE AND EXTREME AGE  

13. The Newcastle 85+ Study is a 5-year prospective study on more than 1,000 individuals, born in 1921, of the biological,  
clinical and psychosocial factors, associated with healthy ageing.
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“We have at the ILC-France14 a research project with the aim of trying 
to determine if a prevention programme, implemented by a company 
in the workplace can, first of all, improve the health culture  
of co-workers, and second, actually change their behaviours. 
Even among people who, in principle, have a good level of education, 
one sees the result, starting at 6 months.” 
Dr. Françoise Forette

“If an older person has four or five diagnosed conditions, some of 
those may be treated by his or her general practitioner, but others may 
require referral to specialist outpatient clinics. This may well entail 
multiple visits to hospital in order to see separate specialists, which 
may not only be tiring for the older person, but makes it difficult to 
implement a holistic approach. In Newcastle this is being addressed 
by special clinics, called Cresta clinics, where older patients with 
multiple conditions that commonly occur together can see all the 
specialists in one visit.” Pr. Carol Jagger 

PREVENTION: RAISE AWARENESS DAILY TO HELP  
OVERCOME INEQUALITY  

HEALTHCARE AVAILABILITY: RATIONALISE TREATMENT  
FOR MORE EFFECTIVENESS    

14. International Longevity Center-France.
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AND TOMORROW?

“For the foreseeable future, there is no deceleration in the trends nor 
any empirical evidence or theoretical reason to expect them not to 
keep on going up.” Pr. James W. Vaupel

“There are many biologists who say that biomedical breakthroughs 
could lead to an understanding of the ageing process itself. Maybe 
then, life expectancy could begin to rise by 4 or even 5 months per year 
instead of 3.” 
Pr. James W. Vaupel 

“We hope that it will be possible to extend lifespans further by 
continuing the trends that have acted until now. Therefore, we have 
seen improved nutrition, lifestyle and environment. (…) However, 
we should remember that there is also important room for progress in 
addressing a real problem in today’s society—inequality.”  
Pr. Thomas Kirkwood 

“Of the approximately 22,000 genes in the human genome,  
the question is whether a special subset of genes determines  
our maximum longevity.” Pr. L. Stephen Coles 

 

LENGTHENING LIFESPANS



31

ECONOMICS

“Ultimately, we want to be able to target age-related diseases by 
understanding the mechanisms that make us more likely to develop 
conditions like Alzheimer’s or osteoporosis. What is exciting about 
working upstream on the mechanisms that cause a particular age-
related disease is that we find that common mechanisms are shared 
between different diseases, raising the really exciting possibility that in 
future we may be able to extend healthy living to a significant degree.” 
Pr. Thomas Kirkwood 

DISEASE

“One remarkable thing, which has been discovered, is that some 
species age very rapidly and some age more slowly, whereas some do 
not age at all, but repair damage. There are some species that show 
negative senescence, where things get better and mortality goes down. 
Understanding general principles about why some species age and 
some do not could shed fundamental light on ageing.”  
Pr. James W. Vaupel 

THE AGEING PROCESS 

“Ex ante is different from ex post. With ex ante, a lot of people worry 
about ageing societies, thinking that they will have a lot of negative 
consequences for productivity and innovation and that they will be a 
burden on public finances and that they will create a conflict between 
generations. That is the view ex ante. With ex post, societies change. 
Human beings adapt to new conditions and they think differently 
about what the challenge was before.” Eric Chaney 

 “What some of the data offers people is a sense that they could now 
start to make policy choices which could determine whether those 
demographic changes are a burden or an opportunity.”  
Robert B. Zoellick  
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“The 21st century will probably be a time of redistribution of labour. 
However, with more people in the labour force, they will work fewer 
hours per week. Longer, healthier lives and a redistribution of work will 
greatly enhance human happiness.” Pr. James W. Vaupel 

“When people talk about education after school years in many 
developed countries, they tend to focus on ages 30-40. It makes sense to 
talk about an ongoing process for people in their 50s, so that they can 
benefit from additional training and education as well.” Robert B. Zoellick 

“The role of the researcher is to provide relevant, robust evidence that 
will help decision-makers with those difficult choices.”   
Raphael Wittenberg 

LONG-TERM TREATMENTS  

WORK
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OpENING Up 
pERSpEcTIvES 
ON LONGEvITy

PReFACe

Over the last 150 years, the world population has gained over 
30 years in life expectancy, essentially in good health. In the 
developed countries, the process of lengthening lifespans is 
now perceived as normal. Today, children are born and grow 
up almost certain that they will live to be 100. For everyone, 
this extraordinary leap into long life is sure to redefine our 
relationship with the passage of time. On becoming adults, 
longevity translates into a broadening of the frontiers of ageing. 
New expectations arise at all ages. For younger generations, this 
unprecedented chance to live longer offers the perspective of 
a less “linear” life. New directions become possible.

Nonetheless, because of the many and complex social, 
economic and family-related stakes that come into play, the 
lengthening of lifespans and the demography of ageing, which 
are their handmaidens, are now among the great challenges 
of the 21st century. That is why the AXA Group has initiated a 
Global Forum for Longevity: in order to understand long life, its 
mechanisms, the stakes and the more positive vision which we 
need in facing this upheaval in demography in order to begin 
to build together the solutions of tomorrow.
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The Global Forum for Longevity is designed as a place for debate 
and exchange between researchers, experts, public and private 
decision-makers. As such, it fosters better understanding of 
the phenomenon and aims to encourage sharing of knowledge 
and common efforts. Through an interdisciplinary approach, 
which crosses generations and international boundaries, the 
ambition is to master the challenges of longevity and identify 
its opportunities. 

The Global Forum for Longevity also has the ambition to share 
its newfound understanding with society at large, in all walks 
of life, and to contribute to a discussion, which concerns us all. 
It envisages giving new voice to thoughts about the future, gathering 
together current scientific and empirical knowledge, listening to 
the points of view of different players concerned by longevity and 
observing new social trends which long life engenders.

These first meetings of the Global Forum for Longevity are 
part and parcel of efforts by AXA in support of research and 
initiatives in favour of a better understanding and prevention  
of the risks that confront society, particularly through the work  
of the AXA Research Fund.

AXA Chairman and Chief Executive Officer Henri de Castries has said,  

“Our conviction as an insurer and observer of demographic and social 
change throughout the world is that longevity should not be seen as a fatality, 
but rather as an opportunity. In order to seize our chance, we have to assess, 
both quickly and together, the challenges that it poses to society. Encourage 
the sharing of knowledge acquired and think collectively about realistic 
solutions—that is why AXA has opened a Global Forum for Longevity.” 
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Henri de Castries,  
AXA Chairman and CEO
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Talking about longevity in a place with so much history and spiritual 
context as the Collège des Bernardins is particularly inspiring. Why has this subject 
become so important for us? Because long life is an extraordinarily powerful 
vector for change in our civilised world and, paradoxically, it is also a little 
discussed topic, little known, probably widely misunderstood, and which merits 
our attention.

The role of an insurer is to have a long-term vision. It is to contribute to the 
development of society by trying to help our fellow citizens in taking risks—in a 
nutshell, to foresee the future. The problems posed by long life are at the heart of 
our business every day. They are at the heart of our thinking. They are at the heart 
of what we consider to be our corporate responsibility, because we believe that 
we have to share with all of society the knowledge that we have acquired in our 
day-to-day affairs, in order to go forward together, to facilitate change and to keep 
our eyes on the future.

Long life is still too often considered in the ageing societies of the developed 
world, if not as a threat, at least with some circumspection and a certain dose 
of fear. That is because in a society, which tends to deny the reality of death and 
ageing, the topic can somehow seem slightly unsavoury. It may also appear as a 
liability. Today, everyone questions if we can pay the price of its consequences.  
Thanks to this forum’s participants—and our speakers who I want to warmly thank 
for having accepted to be with us for this event, in particular, Doctor Vasella, 
Robert B. Zoellick, Professor Vaupel, Professor Robine and Professor Kirkwood, 
who will be properly introduced in a moment—today, we want to try and make you 
all more familiar with the problems, to think together in order to demonstrate that 
longevity can be an amazing opportunity.

intRoduCtion

LONGEvITy AS A wORLd-
wIdE, SOcIAL, cOMpLEx ANd 
STIMULATING phENOMENON 
by Henri de Castries

 “Long life is an extraordinarily powerful vector 
for change in our civilised world […] which merits 
our attention.”
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I am not a specialist in demography. However, a few simple facts are extremely 
enlightening. Our great-great-grandparents, at the beginning of the last century, 
had an average life expectancy of 45 years. If they had been told that the century 
would enable them to gain 30 years of life, I do not think that they would have 
seen that as a threat. I think that they would have believed it was their lucky day. 
If they had been told that the main source of new wealth, during the 21st century, 
would be a very powerful combination of increased longevity and innovation, I also 
do not think that they would have seen a threat. If they had been told that starting 
in 2005, in Europe, the number of people over 65 would be greater than the 
number of youngsters under 15, I believe that instead they would have seen the 
news as a new source of hope. Why do we see a threat when we should be seeing  
an opportunity?

Even if natural or geopolitical events, such as the recent catastrophe in Japan 
and instability in the Middle East, are daily sources of worry in a more and more 
global world, the 21st century is still a time when life will continue to get longer at 
a steady pace. Medical advances spur the dance while innovation has never been 
greater. And if one is convinced that the combination of lengthening lifespans and 
ongoing innovation fuels growth and progress, and offers a way out from poverty 
for millions of people, there are perhaps more than a few reasons to be a bit more 
optimistic than some of our fellow citizens, when reflecting on the start  
of this century. 

Longevity has to be seen in light of its medical, demographic, social and economic 
components. I believe that this gradual lengthening in lifespans for our fellow 
human beings is going to generate profound adjustments.

The structural tissue of society in the 19th and 20th centuries was made up of 
three generations at most. When children had just grown out of childhood, their 
grandparents would most likely have already died. Today, we live in a society 
where one inherits from one’s parents at an age which is between 60 and 
75 years old. Things have changed. We can no longer think in terms of three 
generations. We have to consider four or even five generations. At the heart of the 
nuclear family, the very foundation of our social structures, nothing is any longer 
the same. Intergenerational solidarity, based on a generation at work while youth 
prepared to take up the burden on the one hand and the older generation laid 
down its tools on the other hand, can never again be the same, since now there 
is one or even two additional generations. The generation reaching 50 cannot 
support the weight of two older generations, and of one or two younger ones.

“The structural tissue of society has changed. 
We can no longer think in terms of three generations. 
We have to consider four or even five generations.”

CONFERENCE PROCEEDINGS FROM INITIAL MEETINGS
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Corporations have to change the way they look at the world. It is hard to imagine 
how people are going to work between the ages of 25 (once they have completed 
their education) and 55, and then live another 30, 35, 40 or more years, sidelined 
from the economics of productivity, cut off from a part of their social lives, and 
despised for their burden on society.

Education itself is going to have to change. Who could really believe that what 
one learns between 5 and 20, or even 25, is sufficient to enable one to function 
for a lifetime, without ever having to update, to come abreast of current thinking, 
regularly to revise one’s knowledge base, with innovation continuing at its present 
pace—it would simply be naive.

And sovereign states are going to have to change their institutions. We are 
entering a time of great restructuring. I think that today’s conference is going 
to enable us to grasp some of the implications. I think that those changes are 
going to affect societies everywhere in the world, and not simply those in the 
“old” developed world. We will have numerous occasions to discuss this point 
throughout the day; however, I would now like to talk about the very striking 
example of China.

Today, China is the main locomotive in the world economy. It is overtaking little by 
little the European locomotive, which is running out of steam, and the American 
locomotive, which now periodically needs to be jump-started. Yet, China too has 
to face considerable demographic problems, since it is ageing, but four times 
faster than, for example, France. What exactly does that mean? In France, it has 
taken—and would the specialists please correct me if I am mistaken—115 years 
for the population over 65 to go from 7% of total population to 14%. It is only 
going to take 25 years in China. Its one-child policy is going to have very serious 
repercussions, because the average age in China is likely to be—around 2040—
identical to that of European countries, such as France, meaning greater than 45. 
As one can see, there will finally be a rather small number of working individuals 
who provide support for their two preceding generations. And that problem is not 
only in countries with low birth rates. Birth rates, moreover, remain significantly 
different from one country to another. France indeed is lucky to still have a birth 
rate sufficient to replace its current generations.

All of these problems spark strong passions, and in some cases, can even  
cause conflict. For my part, I am stoically serene. On the contrary, I want to see  
a formidable opportunity. And I am sure that today, given the quality of the 
speakers who are going to share with us their knowledge, the fruit of their 
research and even at times their puzzlement, we are going to have together  
a chance to forge ahead and add a modest stone to an edifice that I think will 
profoundly mark the years to come.
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A FuTuRE,
whERE EvERyONE 
LIvES TO bE 100?
Overview of increased 
life expectancy 

41
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In 150 years, the world population has gained over 30 years 
of life expectancy, essentially in good health. Why do we live 
longer? Can the current trend continue? And if so, up until 
what age? Thanks to a combined demographic, social and 
biomedical approach, this first plenary conference aims to 
explore the panorama of current knowledge on the mechanisms 
and factors behind longevity.

In developed countries, life expectancy continues to increase 
linearly, on average at a rate of 3 months per year. A leading 
authority on bio-demography and longevity, James Vaupel 
analyses (cf. paper on page 44) the 20th century, when 
there was no effect—either due to economic crisis, war or 
epidemic—which could durably reverse the rising trend in life 
expectancy, and therefore, one can reasonably bet that the 
current process, which drives longevity, will continue.

CONFERENCE PROCEEDINGS…         A FuTuRE whERE EvERyONE LIvES TO bE 100?

OvERvIEw 
OF INcREASEd 
LIFE ExpEcTANcy

intRoduCtion
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These last 30 years, the fall in the mortality rate for the 
extremely elderly has been the main driver behind spectacular 
gains in long life. This took the entire field of demography by 
surprise. Thomas Kirkwood, who is a biologist and director 
of one of the most important centres in Europe for research 
devoted to the study of the ageing process, explains (cf. paper 
on page 52) that “the body is programmed for survival, not 
death” and that there are good reasons to hope to be able still 
to push back the biological limits of long life.

Today, the main difficulty for research into long life is in 
the complexity of ageing mechanisms which depend on 
numerous parameters, such as one’s genetic makeup and 
social background as well as the environment. Through work 
in demography and epidemiology which he conducts at the 
French national institute of health and medical research 
(French: Inserm), Jean-Marie Robine (cf. paper on page 60) 
seeks to understand common denominators between longevity 
and individual differentiation, which more or less dictate an 
individual’s life expectancy.
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Pr. James W. Vaupel 
Demographer, founder and director of the Max Planck Institute 
for Demographic Research in Rostock, Germany 

James Vaupel is a leading authority in bio-demography and also works in the recent field 
of evolutionary bio-demography. In 1994, he published a paper on a discovery of capital 
importance in connection with the biology of ageing: Vaupel was one of the first to 
observe that mortality was declining among the extremely elderly.  

CONFERENCE PROCEEDINGS…         A FuTuRE whERE EvERyONE LIvES TO bE 100?
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The doubling of life expectancy, from under 40 everywhere in the world before 1800 
to more than 80 in many countries today, is the most significant accomplishment of 
modern civilisation. Swedish women had the world’s longest life expectancy in 1840, 
living 45 years on average. Since 1840, other countries have moved into the top 
slot. Japan has been number one since the 1980s and today Japanese female life 
expectancy is more than 86 years. That trend has been remarkably linear, increasing 
by 2½ years per decade, or 3 months per year. This is the most remarkable mass 
human endeavour on a regular basis ever observed. Jacques Vallin and France Mesle 
at French national institute for demographic studies INED in Paris have also analysed 
the data, starting earlier, and they find a somewhat more complicated pattern in the 
early years. However, since the middle of the 20th century until today, they find the 
same pattern—a remarkably linear rise in life expectancy. 

LiFe eXPeCtAnCY iS inCReASinG BY 3 MontHS PeR YeAR in 
MoSt AdVAnCed eConoMieS 

Any particular country, of course, shows a more complicated pattern (cf. Figure 
1). The 20th century was a tough one for Germany, especially the first half with 
World War I, the Depression and World War II. Life expectancy in 1900, even for 
women, was only 45. Yet Germany caught up, despite those terrible events, and life 
expectancy has risen steadily since 1950. Today, it is going up by 3 months per year, 
the same as in Japan, albeit with a life expectancy of about 3 years less. Another 
example is the Netherlands. There were disasters such as the Spanish Flu and World 
War II, but nonetheless the Netherlands caught up with the world’s leading countries 
and was even the world leader itself for 1 year. And then, largely because of an 
epidemic of cigarette smoking among women, there was a levelling off. However, 
female life expectancy in the Netherlands is now also rising by 3 months per year. 

LONGEvITy TRENdS 
IN dEMOGRAphy
By Pr. James W. Vaupel 

“Very long lives are the likely destiny  
of children living today.”
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Figure 1: The increase in life expectancy since 1840
Source: Oeppen, J. and Vaupel, J.W. 2002. Science.

The important message is that life expectancy is currently going up by about 
3 months per year in most of the advanced economies. That is true in the US, 
Australia, New Zealand, Canada, and most countries in Europe. Other countries 
with lower life expectancies are catching up. Another important message is that 
disasters, like economic depression, war, and epidemics, leave no lasting effect. 
Life expectancy continues to rise.  

tHe eXPLoSion in VeRY LonG LiFe HAS ALReAdY BeGun

Extrapolating those continuing trends forward, most children born in France, 
Germany and the US since 2000 will celebrate their 100th birthdays. Very long lives 
are not the distant privilege of remote future generations. Very long lives are the 
likely destiny of children living today. The result of the increase in life expectancy will 
be children living to 100. However, many older people will also live on average  
a decade longer than their parents and two decades longer than their grandparents. 
That affects everybody, not just children. 

Évolution de l’espérance de vie depuis 1840 
dans les économies avancées 

Life expectancy in years

Source : Oeppen & Vaupel Science (2002)
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In recent years, progress in bringing down death rates has mostly been in older 
age groups. In fact over the last 20-30 years, most of the increase in life 
expectancy has been due to progress in bringing death rates down among those 
aged 80 and over, which is when most people die nowadays. The result is an 
explosion in the number of very old people. Until 1950, there were very few 
centenarians in Sweden. Then a dramatic increase came. The same goes for 
Japanese women. Until 1950, there was virtually no increase, and then a vertical 
rise. Therefore, the explosion in very long life has already begun. Moreover if the 
trend continues, we will see a situation where most children born in advanced 
countries today survive to be 100 and many will live to 105. That is probably 
what the future holds in store. 

tHe HeALtHY SPAn oF LiFe iS inCReASinG At ABout 
tHe SAMe PACe 

One key concern that people have about longer and longer lives is “what about 
health?” What will health be like for those very old people? The good news is 
that the span of healthy life appears to be increasing at roughly the same pace 
as total lifespan. Although health is difficult to measure, a number of indicators 
support that hypothesis.

One fact is that bad health often afflicts people at the end of their lives. The last 
5-10 years of life are often years of disability and disease. However, the average 
onset of disability and disease is being pushed up to higher age brackets (cf. 
Figure 2). Taking X5 as the age where you have 5 years of life left on average and 
X10 as 10 years left of life expectancy on average, both values have moved up 
by a decade in Sweden since 1950. The same thing is true for the US and even 
more so for Japan. 
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Figure 2: Since 1950, senescence has been postponed 
by about 10 years in advanced economies 
Source: Vaupel, J.W., March 2009. “Bio-demography of Ageing”, nature.

Another way to look at this is to consider whether 70-year-olds today are as 
healthy as 60-year-olds were 50 years ago. One way to measure health is to study 
vitality. In 1823, Benjamin Gompertz defined vitality as “the ability to withstand 
destruction,” which is to say the ability to survive another year. Conversely, it 
would be “the ability not to die in the coming year.” Looking at the chances for 
death among US men today, they go up roughly linearly on a log scale, because 
mortality increases exponentially. Looking back 50 years ago, we see a roughly 
parallel shift. The chance of death for 70-year-old US men today is just over 2%, 
whereas it was just over 2% for 60-year-old men 50 years ago. According to that 
definition of vitality, in the US, 70-year-old men today are as healthy as 60-year-old 
men were 50 years ago. And 70-year-old men and women in France today are as 
healthy as 59-year-old men and women were 50 years ago. That fact is relevant 
for today’s discussions of retirement age.
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A REASONAbLE wAy TO AchIEvE 
REdISTRIbUTION OF LAbOUR 
 
Because they are living longer, people will have to work longer. Broadly speaking, 
for every 2-year increase in life expectancy, people will have to work part-time 
(i.e. 20-hour weeks) for an extra year. That can be done with flexible work-weeks 
and retirement ages. The average work-week over a working lifespan could be cut 
substantially if more people worked. That would give young people more time for 
continuing education, for cultural pursuits, for leisure, and crucially for child-raising, 
instead of (as it is now) having work concentrated in the child-bearing years.  
In addition, reducing the work-week would encourage older people to participate  
in the labour market.

Let me suggest one radical, but reasonable, way to achieve that. Look at current 
data for Germany and the direction the Scandinavian countries are moving 
(cf. Figure 3). The Scandinavian countries are moving toward very high levels 
of participation in the labour force for people 20 to 65 years old, with some 
participation even after 65. Suppose that nations like Germany and France as 
well as the Scandinavian countries could actually sustain that kind of work ethic, 
what could they achieve? 
 

Figure 3: Workforce participation in Germany by age 
and a projection for Scandinavian countries
Source: calculations by Vaupel, J.W.
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Now look at average weekly hours worked per capita in Germany (cf. Figure 4). 
It is a little over 30 hours per week for people aged 30 to 55-60 (not 40 hours per 
week, because a lot of people are unemployed). 

Figure 4: Weekly hours worked per capita in Germany 
Source: Vaupel, J.W. and Loichinger, E. 2006. “Redistributing Work in Ageing Europe”, Science.
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Increasing (cf. Figure 5) the percentage of people who work (in blue) would cut the 
top off that curve (in dark blue). People could then work 25 hours per week on 
average. Some people, but not many, would work 40 hours, while most would work 
20-30 hours per week. And again, that would encourage older people to remain 
longer in the labour force.
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Reforms like that would really help younger people who currently do not have 
enough time for their families, continuing education or leisure. It would also 
encourage older people to pitch in, since older people usually do not want to 
spend 40 hours per week working, but might be happy to spend 20 hours per 
week working. 

In summary, the 21st century will probably be a time of increasing healthy 
longevity. And there will have to be a redistribution of labour. The 20th century 
was a time of redistribution of income. The 21st century will be an era of 
redistribution of work. However, with more people in the labour force, they will 
work fewer hours per week. Longer, healthier lives and a redistribution of work 
will greatly enhance human happiness.

Figure 5: Hours worked per week per capita  
by age in Germany—if work were redistributed 
Source: calculations by Vaupel, J.W.
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Pr. thomas Kirkwood 
Professor of medicine and biologist, Director of the Institute for Ageing and 
Health (IAH), Newcastle University (United Kingdom)

Thomas Kirkwood’s work is primarily focused on the evolution and molecular genetics 
of ageing and age-related diseases, and the establishment of a bio-mathematical model 
of cellular senescence. In particular, he developed the theory of disposable soma which 
says that animals evolved to sacrifice the potential for indefinite longevity in favour of 
enhancing their reproductive capacity.    
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There is no question that we are all struggling to come to terms with something which 
was not foreseen by our politicians, our economists or even our health professionals. 
The remarkable surprise which has become apparent during the last two to three 
decades is that there is no obvious limit to increasing human longevity. Despite the 
fact that average longevity had increased steadily for 200 years, leading demographic 
forecasters as recently as 20-30 years ago still predicted that such increase would 
soon come to an end. For example, the UN were forecasting in 1980 that the increase 
in longevity would rapidly hit a ceiling and then stop. However, to the UN’s (and nearly 
everyone’s) surprise, life expectancy has continued to increase at exactly the same 
rate. We are therefore no longer sure for how long lifespans might continue  
to increase and to what level.

WHY tHe ContinuinG inCReASe in LonGeVitY HAS tAKen 
tHe WoRLd BY SuRPRiSe

We can ask, “Why did the UN predict that life expectancy would reach a ceiling?” 
The reason is that the increase which had occurred until the last quarter of the 
20th century was due to one process only, namely reducing deaths in the early 
and middle years of life, chiefly by controlling infection. The assumption was 
that ageing was a fixed process. Once infection control was achieved, which in 
developed countries was largely the case by the 1960s-70s, it was assumed there 
would be no further increase in life expectancy. Instead we would simply see more 
people living long enough to exhibit the spectrum of age-related frailty, disability 
and disease. However, the last 20-30 years have seen the clear emergence of a 
new driver in increasing longevity: declining death rates among people who are 
already very old. This surprising development overturns previous ideas that ageing 
is a fixed process and fortunately the emerging scientific understanding of ageing 
can help us to understand what is occurring. 

UNdERSTANdING LONGEvITy 
ANd hOw TO IMpROvE IT
By Pr. thomas Kirkwood  

“The body is programmed for survival, not death. 
It is just not programmed to survive indefinitely.”
“The ageing process is intrinsically much more 
malleable than we used to think.”
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The first and most important thing that emerges from the science of longevity is that, 
contrary to what most people believe, there is no genetic programming for ageing. 
The body is simply not programmed to age and die. The reason for that is found in 
nature. In animals just as in ancient human populations, death mostly occurs from 
extrinsic hazards rather than from intrinsic decline. In earlier times, it was very much 
less common for people to live long enough to become old. Similarly, it is very rare 
to see truly old animals in the wild, because the great majority die when they are 
still young. Hence, there was no opportunity or reason to evolve a “programme” 
for ageing. Ageing is something that we see almost exclusively in protected 
environments. In those circumstances the body was programmed for survival, but 
because of the pressure of natural selection, there was never enough priority on 
long-term survival to evolve a body that would last forever. All that we needed was a 
body which would survive for as long as we had a reasonable chance to remain alive. 
According to that concept, our bodies have evolved sufficient maintenance and repair 
capabilities to keep in good condition through the kind of period that we could expect 
to be alive in a natural environment. For humans a few thousand years ago, that 
might have been 25-30 years—beyond that, it was unnecessary. 

The clear implication is that the ageing process is caused not by a “programme” 
but by the gradual lifetime accumulation of damage. That tells us something very 
important about the ageing process: it is intrinsically much more malleable than  
we used to think.  

WHAt iS dRiVinG tHe AGeinG PRoCeSS?  
And WHeRe WiLL it tAKe uS in tHe FutuRe? 

We are learning a lot about the mechanisms responsible for ageing. We have to 
understand those mechanisms in the context of the journey that our bodies make 
through life. We begin our lives as one cell, the fertilised egg, which must grow and 
develop as a foetus, then as a baby, then grow into adulthood, and then live for 
many decades. During that time, our cells must divide and divide; a fundamental 
process that requires cells to copy their DNA. What happens when you copy 
something many times? I will illustrate this by making an analogy with the image 
of the DNA helix from the original 1953 paper by Crick and Watson1. To conduct 
my “experiment,” I passed five very boring minutes at the photocopier, putting the 
image on the plate of the copier and hitting the copy button, then repeating this 
cycle for 50 generations, each time copying from the previous copy. What do you 
end up with? You end up with a helix, which is just a shadow of the original form. 

1. watson, J.d. and crick, F.h.c. 1953.  
“A Structure for Deoxyribose Nucleic Acid”  
in Nature 171: 737-738. 
In April 1953, James Watson and Francis Crick's 
classic paper first described the double helical 
structure of DNA. With some understatement they 
noted that the structure “suggests a possible 
copying mechanism for the genetic material”.
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The sad truth is that this is happening in the cells of your body. Every time 
cells divide, they introduce new mutations, so that by the time you are an adult 
your DNA is damaged. We can visualise that damage and understand how it 
accumulates (cf. Figure 1). Hence, we can understand the ageing process as 
being driven by each year’s accumulation of damage which gives rise to cellular 
defects that in time give rise to age-related frailty, disability and disease. The 
important thing about our understanding is that it also allows us to embed the 
biology of ageing in the context of the factors that influence our lives. Therefore, 
ageing is driven by damage. However, there are lifestyle factors as well, which 
can cause damage to accumulate faster or slower. These include what we eat; 
poor nutrition can accelerate damage while good nutrition can boost repair. 
Similarly, factors like stress and exercise exert effects for worse or for better. 
If we make bad choices, we can age faster than average. But if we make good 
choices, and if living conditions improve to give less exposure to chronic damage, 
we can age more slowly. There is good evidence that we are reaching older age, 
on average, in better shape. That is part of what we believe to be driving  
the current increase in human longevity. 

Figure 1: The mechanisms of ageing 
Source: Kirkwood Cell 2005.

Les mécanismes du vieillissement cellulaire
Source : Kirkwood Cell 2005
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CAn We eXtend tHe AGeinG PRoCeSS FuRtHeR? 

In order to do this, we need to do some pretty demanding scientific research.  
We hope that it will be possible to extend lifespans further by continuing the trends 
that have acted until now. Therefore, we have seen improved nutrition, lifestyle and 
environment. In the future, it may be possible to extend those processes further 
by producing even better nutrition, by using new drugs and by employing stem cell 
therapies. However, we should remember that there is also important room for 
progress in addressing a real problem in today’s society—inequality. We know that 
those in the lowest socioeconomic groups have 10 or even more years less life 
expectancy than those in the higher socioeconomic groups. So there is still huge 
room for improvement, even with what we now know.  

WHAt WiLL Be neCeSSARY? 

Looking to the future, new research will reveal new possibilities. I would like to 
say something about this very briefly. We understand the essence of the scientific 
processes that drive ageing in broad terms. We now need to go deeper. We have 
to understand why the aged cell or organ is vulnerable to disease and to do that 
we need to understand the deep scientific mechanisms of ageing. It is exciting 
that we can now visualise cells in great detail with the powers of modern science 
(cf. Figure 2). Dysfunctional mitochondria, the little organelles that produce energy 
in the cell, are an important form of damage that we can see becomes more 
widespread with ageing. When we see how many of them are defective in aged 
tissues, meaning that our cellular capacity to produce energy is compromised,  
it is easy to understand why we cannot run as fast for the bus when we are old, 
if we can run at all, and why perhaps our thinking might be a little slower. We can 
actually visualise the accumulation of damage in the nucleus of the cell and the 
DNA, and we can use the power of new “systems biology” methods to analyse in 
ever increasing detail the complex molecular and cellular processes that underlie 
the functional ageing of our bodies. We hope to be able to make significant further 
progress in that area in the coming years. 
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Figure 2: A senescent cell 
Source: Centre for Integrated Systems Biology of Ageing and Nutrition and AXA Research Fund's Chair.

Ultimately, we want to be able to target age-related diseases by understanding 
the mechanisms that make us more likely to develop conditions like Alzheimer’s or 
osteoporosis. To do this we need to shift the focus from looking at the end results 
of what has already gone wrong to looking at the upstream causes that begin the 
deterioration. What is exciting about working upstream on the mechanisms that 
cause a particular age-related disease is that we find that common mechanisms 
are shared with different diseases, raising the really exciting possibility that in future  
we may be able to extend healthy living to a significant degree.  
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WHAt ARe tHe ConSeQuenCeS FoR HeALtH in oLd AGe? 

We need to understand a great deal more about how people experience life 
at older ages. In Newcastle, we are conducting a very large project, called the 
Newcastle 85+ Study2. We approached everyone in the city who was alive in 1921 
and made a comprehensive assessment of the kind of shape which they were in. 
We are using the findings to understand a complex array of factors that contribute 
to health in old age. 

I want to share two findings with you. One is that not surprisingly there is a lot 
of illness among people who are 85 or older. The average number of diseases 
carried by people in that age group is four or five. No one among the 1,000 people 
in the study was without health problems. However, 78% (four out of five), when 
asked to evaluate their health, said that it was good (34%), very good (32%) or 
excellent (12%). That is really positive. Looking at the levels of disability, we 
scored 17 different functions and asked whether people could do them or not. 
We found that a quarter of the men had absolutely no problem with any of the 
activities of daily living and a sixth of the women had no problems. Therefore, 
to be old in today’s society is not necessarily to be in a state of severely 
compromised health or misery. Surprisingly many of our participants at age 89 
or older remain highly independent enjoying a good quality of life. Traditionally, our 
medical systems have seen mainly those old people who are sick and disabled.  
It is important that society recognises the broader spectrum of health in old age, 
as the Newcastle 85+ Study has discovered.

2. The Newcastle 85+ Study is a 5-year 
prospective study in more than 1,000 
individuals, born in 1921, of the biological, 
clinical and psychosocial factors, 
associated with healthy ageing.
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WHAt ARe tHe BARRieRS to FuRtHeR PRoGReSS? 

There are serious barriers that we need to overcome. The first of these is 
fatalism. The second is the negative stereotyping of old people. The next 
is tunnel vision—people tend not to see beyond the constraints of what 
they are dealing with now. The next is the bias towards youth prevalent in 
today’s society. And then we have the problem that government departments 
sometimes have to invest in education in order to generate a benefit for health, 
but politicians find it very difficult to handle that kind of cross-departmental 
accounting. We need to acquire hard evidence as there is too little of it.  
And we need to get beyond the problem of thinking only in the short term. 

I would like to show you what I would regard as the traditional view of ageing: 
(1) it is biologically determined, (2) we are programmed to age and die, (3) 
ageing is all bad news, (4) it is gradual, irreversible deterioration, (5) it only 
concerns those who are already very old, and (6) it is the ticking time bomb  
of demographic change, the much talked-about burden of all those old people. 

It is time to re-examine that view and replace it with a new view of age.  
The body is programmed for survival, not death. And it is intrinsically malleable. 
Youth and age are a continuum. Today’s young person is tomorrow’s old 
person. And today’s old person was once a mischievous child. We saw that 
beautifully in the life of Jeanne Calment. Her jokes in later life showed what 
a mischievous little girl she must have been, and how that spark of a strong 
character remained bright throughout her very long life. We need, above all,  
to recognise that increasing longevity is a huge success.
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Pr. Jean-Marie Robine 
Demographer, epidemiologist and research director at the French national institute 
of health and medical research (INSERM) in Paris and Montpellier, France

The objective of Jean-Marie Robine’s demographic and epidemiological research into 
longevity is to understand the different relationships between health and longevity. 
In particular, Robine is looking to measure the impact of continuous increase in life 
expectancy on the state of health for the elderly. 

CONFERENCE PROCEEDINGS…         A FuTuRE whERE EvERyONE LIvES TO bE 100?



61

The fall in mortality among adults began, starting in the 1930s, in the most 
developed countries; however, it did not command real attention until the 1970s. 
With that fall, the distribution in ages at death began to shift towards older age 
groups, resulting in increases in the populations of people over 90 and even 
of centenarians. Consequently, ages at death became compressed around the 
modal value, illustrating the scenario for the compression of morbidity1 which 
was postulated by James Fries in 1980. Nonetheless, the most recent results, 
in particular for Japan which is headed for the “scenario for a shift in mortality,” 
compel us to take another look at the scenario for the compression of morbidity. 

tHe GRAduAL APPeARAnCe oF A ModAL VALue  
FoR AGe oF deAtH 

The first life table available for duration of lives among adults was compiled in the 17th 
century (cf. Figure 1). It did not reveal any particular age for death. The distribution of 
adult ages at the moment of death, published by Halley in 16932, is totally flat.

Figure 1: First mortality table for adults for the city of Breslau, 
published by Halley in 1693 
Source: Halley, e. 1693. "Some further consideration on the Breslau bills of mortality", Philosophical transactions 
of the Royal Society of London, vol. XVii, 198: 654-656.

AdULT LONGEvITy: 
A REvOLUTION
By Pr. Jean-Marie Robine  

“The most common duration for a lifetime is 
clearly the result of continuous interaction between 
the human genome and our environment.”

2. In 1693, the first table of adult durations 
of lives (for the city of Breslau, 1687-91), 
published and annotated by Edmund 
Halley, marked the invention of the 
mortality table. The curve is almost flat 
from 40 to 75 years old.

1. Fries, J. F. 1980. “Aging, natural death, 
and the compression of morbidity” in  
The New England Journal of Medicine 
303 (3): 130-135.

Première table de distribution de la mortalité des adultes,
publiée par Halley en 1693
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And then, little by little, a modal age of death began to appear around 70-75 
years old. As adult ages grow, we see an increasingly larger number of deaths 
concentrated around the modal age. We are not talking here about a decline 
in infant mortality, which is the reason for the spectacular surge in life expectancy 
among newborns (only 60% of babies reached adulthood in 1751, the year that 
the first published data became available) with, in fact, over 99.5% of them 
reaching adulthood, today. 

Figure 2: Distribution in duration of adult lives. 
Empirical data from between 1693 and 1984  
Source: Robine, J.-M., Cheung, S.L.K. 2008. "Nouvelles observations sur la longévité humaine",  
Revue Économique, 59 (5): 941-954.

The most relevant way of indicating adult longevity is with the modal age of death, 
i.e., the most common duration of life3 (cf. Figure 3).

Figure 3: Increase in the modal age of death 
for Switzerland (1876-80, 1929-32, 1988-93) 
Source: Robine, J.-M., Inserm.
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3. The work of Kannisto (2001) shows 
that the modal age of death among adults 
represents the most frequent value for 
longevity (i.e. ordinary longevity) under 
today's conditions of morbidity and 
accepting that this value can increase 
under the effect of a fall in adult mortality. 

Augmentation de l’âge modal du décès (M) pour la Suisse
(1876/1880, 1929/1932, 1988/1993)
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4. The scenario for the compression 
of morbidity is based on the process of 
rectangularization of the survival curve 
and on the compression of morbidity (Fries, 
F. 1980), i.e., the higher the modal duration 
of life, the more concentrated becomes 
the distribution of durations for individual 

Évolutions comparées de l’âge modal du décès et de l’espérance 
de vie à la naissance : l’exemple de la Suisse depuis 1876
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While calculation of life expectancy at birth shows a strong increase during the 
demographic transition (about 5 months per year), followed by a less marked net 
increase since World War II (an average of 3 months per year), observation of the 
modal age of death tells a very different story. After a long period of stagnation 
in the modal age of death, at a time when life expectancy was sharply increasing, 
the modal age of death showed a steady increase of just 3 months per year, 
almost in parallel with the increase in life expectancy. This change in the modal 
age of death is seen in nearly all countries with low mortality rates. However, we 
have to point out a certain divergence at the time when there appeared the first 
increase, during the demographic transition. 

tWo SCenARioS todAY:  
(1) CoMPReSSion And (2) deLAY in MoRBiditY 

The question which must be asked is how to know if the lengthening in adult life 
is accompanied by a compression4 or by a delay in morbidity. It seems that in Japan 
(cf. Figure 4, following page) it would be the scenario of delayed morbidity which 
prevails, while most Western European countries (cf. Figure 5, following page), 
such as France, seem to support the hypothesis of a compression in morbidity.

lifetimes. In this highly-concentrated 
distribution of adult lifetimes, suggested 
by Fries, the modal lifetime is 85 years 
(about 10% of the population should die 
at the mode), and nearly no one should 
die before 70 or after 100. 

Comparative variations in the modal age of death and in life 
expectancy at birth, the example of Switzerland since 1876
Source: Cheung, S., Robine, J.-M., Paccaud, F., Marazzi, A. 2009. "Dissecting the compression of mortality 
in Switzerland", 1876-2005, demographic Research, 21 (19): 569-598.
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Figure 4: The scenario for delayed morbidity in Japan  
Source: Robine, J.-M., Cheung, S.L.K. 2008. “Nouvelles observations sur la longévité humaine”,  
Revue Économique, 59 (5): 941-954.

After having followed the general scheme for compression of morbidity, 
Japan has been heading for 10 or 20 years now towards a “scenario for delayed 
morbidity.” The series 2000-04 of the modal age of death is characterised 
by a shift towards older ages in the distribution of durations for adult lifetimes, 
while maintaining exactly the same form and the same characteristics 
as the preceding series (1980-84).  

Figure 5: The scenario for compression of morbidity in the example 
of the modal age of death for French women since 1827  
Source: Robine, J.-M. 2010. “La situation démographique de la France : état des lieux et perspectives”,  
Retraites, démographie, santé : Vieillir en France aujourd’hui et demain, pp. 23-48 (Vuibert).

Contrarily in France, as in most developed countries, adult mortality continues 
to centre at the level of the modal age of death in step with the rise in lifetimes. 

Le «scénario du déplacement de la mortalité» au Japon
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The most spectacular consequence of lengthening adult lifetimes is the emergence 
of centenarians. Their number is doubling every 10 years in countries where 
longevity is in part offset by a compression of morbidity, like in Europe. Their 
number is quadrupling every 10 years in Japan, where the distribution in durations 
for adult lifetimes has shifted towards older ages without compression of morbidity, 
i.e., with a maximum age for death which increases by the same number of years 
as the modal age of death.

The number of centenarians is an easy indicator. In fact, the populations of all the 
upper age groups have considerably increased in countries with low mortality since 
World War II. Nonetheless, the older an age group, the faster is its growth rate.  
And over the last few years, there has been no sign of that trend slowing. 

SinCe tHe Mid-70’S, diVeRGenCeS in LonGeVitY HAVe 
PeRSiSted BetWeen CountRieS WitH LoW MoRtALitY

It is essential to be aware of the fact that there exist divergences and variability. 
The strong convergence observed in the OECD countries—countries with low 
mortality—after World War II (cf. Figure 6) had led to a life expectancy of 65 years, 
nearly identical with that of Japan, North America or of the Scandinavian countries 
and the rest of Western Europe. However, that all changed in the 1970s, ushering 
in a period of strong divergence which has lasted for two decades. Even if this period 
of divergence is now over, the differences remain the same. There are over 5 years of 
difference between the life expectancy of women over 65 in Denmark and in Japan. 
The Western European countries are spread between those two extremes.

Figure 6: Divergences in life expectancy at 65 
in certain OECD countries  
Source: Human Mortality Database. See also: Robine, J.-M., Saito, Y., Jagger, C. 2009. “The relationship between 
longevity and healthy life expectancy”, Quality in Ageing, 10 (2): 5-14.

Les divergences d’espérance de vie à l’âge de 65 ans 
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These differences in life expectancy lead to significant differences in the quickening 
growth in numbers of the oldest individuals. For example, it is ten times easier for 
a woman to become a centenarian in France than in Bulgaria. Every value possible 
exists between those two European extremes. 

When one examines the determinants in adult longevity, it is important to 
distinguish the level (i.e., the determinants of the most common value for longevity) 
of dispersion (i.e., what are the determinants for homogeneity or, contrarily, the 
dispersion of individual life durations). 

  
Figure 7: Determinants in adult longevity  
Source: Robine, J.-M., Inserm.
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diVeRGenCeS Aid undeRStAndinG FACtoRS 
in indiViduAL LonGeVitY 

The most common duration for a lifetime is clearly the result of continuous 
interaction between the human genome and our environment. It is not simply 
a question, to paraphrase Professor Kirkwood, of a biological trait specific 
to our species. We are probably one of the most resilient species, but more 
importantly, thanks to our intellect, we know how to change our environment so 
that it prolongs our longevity. When we began to assemble data on morbidity by 
age brackets at the end of the 17th century, there was no specific moment when 
people died. The modal age of death emerged gradually to lie between the ages 
of 70 and 75 years old, and then to increase to the values that we see today, 
which are 90, 91, even 93 for the most-developed countries. No one can say 
with certainty when the modal age of death will stop increasing, or what level  
it will reach. 

However, we do know something about the determinants in variability of longevity. 
To start with, it is important to note that we have strongly homogenous results 
in terms of longevity, compared with other species. Durations of lives are much 
more varied in other living species, and human civilisation is without doubt the 
main reason for this homogeneity. The biggest challenge consists in defining the 
relative contribution of the principal determinants which have been suggested. 
Genetic factors probably explain 25% of the variability in human longevity.  
Little is known about the role of the environment and that of culture (including 
the place and role of the elderly in society and in the family), the sense and the 
value placed on ageing, the types of care offered and the level of development. 
There is also the notion of political and economic freedom with free access  
to healthcare services and education, gender parity, solidarity, social justice 
and social engagement. All of these factors seem important to explaining levels 
and dispersion in longevity, but one does not yet know to what point differences 
between these factors can explain the difference noted in terms of longevity in 
countries with low mortality.
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bruno Giussani (forum moderator): professor vaupel, the rising trend in life 
expectancy, which you have shown, seems linear and open-ended. Is there the 
least reason to believe that the situation could change over the short, or even 
the midterm?

James w. vaupel: In the foreseeable future, no slowing in the trend is projected 
and there is no empirical proof or theoretical reason to support a halt in the rise. 
Perhaps there exists a limit to lifespan—150, 200 or an age that we cannot even 
imagine. Jeanne Calment (the Frenchwoman who for the moment is humanity’s 
longest living individual) died at the age of 122. Therefore, we have no visibility 
beyond 122 years. Perhaps something happens at that age, but as far as we 
know, there is not any insurmountable barrier. Having said that, it is perfectly 
clear that no one is going to start living forever anytime soon. Life expectancy 
increases 3 months per year, which is it. Negative events could happen, such as 
an economic depression, war, epidemic and so on. However, let us not forget that 
during the 20th century, there were economic depressions, wars and epidemics 
and that life expectancy still continued to increase…which is why I am reasonably 
optimistic. Some biologists think that I am too conservative in my modelling  
of the past. They think that biomedical advances could enable a deep 
understanding of the ageing process. Maybe then, life expectancy could begin  
to increase by 4 or even 5 months per year, instead of just 3.

b.G.: professor Robine, you directed the group who studied the particular case 
of Jeanne calment in 1997. what are your conclusions today from that study?

Jean-Marie Robine: Jeanne Calment is without a doubt a special case. With 
Professor Vaupel, we are compiling an international database on longevity,  
in which we have grouped all the data on centenarians. The distribution of adult 
lifespans, which I am talking about, peters out around 115 years. Each year,  
we hear about a death at 114, 115 or 116. Beyond that, we are in the realm of 
the outliers, and we know of three people in that category: Calment, dead at 122, 
Sarah Knauss who died at 119 and the Canadian, Mrs. Meilleur, dead at 117 
years old. So, 122 is nevertheless 7 years beyond 115, and thus we can say that 
Jeanne Calment was exceptional in more ways than one. Yet, when we look into 
her long life, what is exceptional was that a good number of her direct ancestors, 
looking back five or six generations, had lived until exceptionally advanced ages 

diSCuSSion BetWeen JAMeS W. VAuPeL, tHoMAS KiRKWood,  
JeAn-MARie RoBine And tHe AudienCe 

LONGEvITy  
IN qUESTION
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for their time as well. We looked at a control family, going back five generations 
and we note that it was rare to find more than one person who lived to 90 or 
beyond, while in the Calment family, there were sixteen of her direct ancestors 
who lived more than 80 years.

b.G.: you have studied other species; what can one learn from other species 
that could be important in terms of longevity?

Thomas Kirkwood: A lot of work is being done on nematode worms and fruit flies; 
however, to be frank, I prefer the work with mammals, because they are more like 
us. For example, when we observe cells in small mammals, such as mice, dogs 

or similar animals, we see that they have repair mechanisms which work less well 
than in human cells. We repair our DNA better than a mouse, a cat or a sheep. 
That explains in part human long life, and confirms the theory according to which 
maintenance is the key to a long and healthy life. There are other less obvious 
examples, such as the honeybee, offering a considerable contrast between 
lifetime for the queen bee, which lives 10 years, and worker bees, which live only 
a few months. In sum, zoology offers many opportunities to understand ageing.

James w. vaupel: One remarkable discovery, which has been made, is that 
certain species age very quickly and others more slowly, while still others do not 
age at all, but totally repair damage. There exist species which even evidence 
negative senescence, meaning their condition actually improves and their 
mortality diminishes over time. Generally understanding why certain species age 
and others do not could shed light for us on the essential nature of ageing.

polish member of the European youth parliament: professor Kirkwood, your 
metaphor of the photocopier to illustrate cell reproduction was amusing and 
fascinating. however, do we have the potential to equip ourselves in the future 
with a better photocopier?

Thomas Kirkwood: Theoretically, it is without doubt possible; although I would not 
risk saying that it could happen tomorrow. There are people in gerontology  
of dubious expertise who claim to have the possibility of building human bodies 
with lifespans of 1,000 years. I believe that it will require an enormous effort  

“We repair our DNA better than a mouse, a cat or 
a sheep, which explains in part human long life.”
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to understand fully what is possible. We understood several decades ago what 
the basic problem was in cancer. Since then, there has been considerable 
progress; however, we have still not solved the problem. Therefore, on the one 
hand I am truly optimistic, because theoretically there are many possibilities 
for improving the body’s systems for cell maintenance. Yet on the other hand, 
we still have an enormous amount of work and investment ahead of us.  
I am stupefied to see what little resources are given to the study of ageing…
especially since age is the number one cause of most disease in modern 
medicine, whether cancer, heart disease or others. Just consider how many 
people in European medical research institutes are studying ageing—it is just 
a handful. That is why I believe that in 30 or 40 years, when we look back at 
the beginning of the 21st century, a lot of people are going to ask how we could 
have been so slow to understand what needed to be done. 

From the floor: you have placed the emphasis on individual life expectancy 
rather than on age cohorts and their ageing. however from an economic point 
of view, it is not so much the individual as the cohorts which are important…

James w. vaupel: The question of cohorts is interesting. We have shown 
statistics on the lengthening of life expectancy, based on a specific period. 
Today, life expectancy is over 80 years in many countries and is going gradually 
to reach 100 years or more during the upcoming century (at a rhythm of  
2.5 years per decade). So what happens if we now shift the focus to cohorts? 
If we take as a subject a newborn child and follow her on the basis of a 
study of cohorts, we will have to wait 80 years before she reaches the age 
of 80. Meanwhile, considerable progress will have been made in the field of 
healthcare. The child who has benefited from it will reach 80 in better health 
and will have more of a chance of living an additional 20 years in good health. 
Consequently, the trend encourages even more optimism on the basis of 
cohorts, because cohorts benefit from future progress as well. Life expectancy 
on the basis of a given period increases 6 hours per day, and it increases  
8 hours per day on the basis of cohorts.
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dr. daniel Vasella 
Novartis AG Chairman of the Board of Directors, Doctor of Medicine, and 
holder of Honorary Doctorates from the University of Basel and Harvard 
Business School
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An unPReCedented eXPLoSion in PoPuLAtion, A diReCt 
ReSuLt oF tHe inCReASe in LiFe eXPeCtAnCY

Figure 1: Exponential growth in human population  
Source: Population Reference Bureau and World Population Projections, United Nations. 

The last two centuries were marked by yearly exponential growth in human 
population (cf. Figure 1). This unprecedented explosion in population was a direct 
result of the increase in life expectancy, which in fact doubled during this period. 
The early advances in life expectancy came primarily from reduction in infant 
mortality, made possible by a combination of factors including safe drinking water, 
hygiene, nutrition, sterilization techniques, vaccines and antibiotics. Mortality from 
infectious diseases saw a steep decline during this period. The recent gains in life 
expectancy were primarily through delay of older age mortality, where advances in 
cardiovascular medicine, among other factors, play a major role.1

LIFE IS ThE pAST, A dREAM – 
ThE FUTURE IS A wISh
By dr. daniel Vasella

“It is fascinating to observe that dramatic changes in age 
distribution have occurred in one generation.”

1. Christensen, K. et al. 2009. Lancet.

Figure 1 : croissance exponentielle de la population humaine 
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Gains in life expectancy are not uniform across nations. Sub-Saharan Africa 
and erstwhile republics of the ex-Soviet Union are laggards in this regard. This 
showcases the role economic development, education and political stability 
play in translating technological advances into human benefits.  

Figure 2: Fertility rates and life expectancy rates (global) 
Source: the World Population Ageing 2009, United Nations.

Gains in life expectancy mean an increase in the probability of a child reaching 
adulthood. From a parental perspective, this naturally reduces the need for more 
children. Change of income flow between parents and children (e.g., legislation 
against child labour, increase in education costs) can also provide additional 
incentives to have fewer children. The desire to have fewer children was realized 
with the availability and acceptability of contraceptives. We therefore see  
a significant decrease in fertility rates (cf. Figure 2).

Figure 2 : taux de fertilité et taux d’espérance de vie (au niveau mondial )
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Figure 3: Japan’s population by age group (in millions)  
Source: National Institute of Population and Social Security Research.

 

The combination of increasing life expectancy and decreasing fertility rates is 
leading to rapid ageing in many societies (cf. Figure 3). It is fascinating to observe 
that dramatic changes in age distribution have occurred in one generation. I am 
reminded of this fact whenever I go to Africa and see so many children and so few 
old people. That had been the standard in Europe during the 1960s. The deviation 
since then has been towards having fewer children and much healthier older people. 
 
 
AGeinG in Good HeALtH

Figure 4: Chronic conditions by age group 
Source: US Medical Expenditure Panel Survey, 2001.

Évolution de la répartition de la population japonaise 
par classe d’âge
Source : National Institute of Population and Social Security Research
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What are the consequences of an ageing society from a healthcare perspective? 
As there is a direct correlation between age and number of chronic diseases  
(cf. Figure 4), the disease burden of ageing societies will increase. 
Neuropsychiatric, cardiovascular, musculoskeletal and ophthalmic disorders 
are likely to be the leading contributors to disease burden. Projections of known 
demographic changes indicate that there will be a substantial increase in the 
prevalence of these diseases. We will have to bear the cost of treating these 
chronic conditions, while the costs associated with end-of-life care will continue 
to be the most expensive. Sometimes people ask why we still spend so much 
money for end-of-life care and the problem is that nobody knows when their last 
days are going to be. It appears that current challenges from healthcare costs 
are just the tip of an iceberg.

The number of chronic conditions is also found to correlate with disability  
in patients, which can compromise their ability to work and earn an income. 
However, there is good news. We see in Switzerland, the US and certain 
other countries that disability rates among seniors have declined significantly 
over time2. It is critical that progress continue in order to maintain productive 
societies. We must find innovative ways to strengthen disease prevention  
and reduce disability in order to open a path to healthy ageing. 

PoSSiBLe WAYS FoRWARd

Let me give you an example of innovation in medicine. In 1999, patients 
diagnosed with chronic myeloid leukaemia (CML) had a daunting choice between 
two treatment options: (1) a high-risk bone marrow transplant or (2) daily 
injections of interferon, the side effects of which have been compared to having 
a bad case of flu every day of your life. Only 30% of patients survived more than 
5 years. Now the situation has dramatically improved, thanks to an innovative 
targeted therapy, called Glivec®, which was developed in the laboratories of 
Novartis. Patients can now take this pill daily and have a good chance of driving 
the cancer into remission—normalizing their blood count with few, if any, side 
effects. The 5-year survival rate is in over 95% of cases3 and many patients 
return to a normal working life.

“The secret to prolonging one’s life is to not shorten it.”

2. Manton, K.G. et al. 2006. Proceedings 
of National Academy of Sciences.

3. Druker, P. et al. 2006.  
New England Journal of Medicine.
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We have made progress in other types of cancers too. About 65% of adult cancer 
patients and 80% of children with cancer live longer than 5 years.4 5 Mortality 
in children has basically been halved in the last 25 years with the aid of better 
diagnostics and therapies6. We are transforming cancer from an acute, deadly 
disease into a chronic disease.

Such pharmaceutical advances are made possible by a combination of factors. 
New tools, such as integrated protein biology and model organisms to study 
genetics, have significantly improved our understanding of disease mechanisms. 
Robotics, including high-throughput biology, allows us to run experiments round 
the clock. Advances in bioinformatics have made a profound impact. Imagine that 
communications occur within and between cells, like a language. What we are trying 
to do is understand the words and their meaning. If we can hit one target at one 
nodal point, we change the meaning of the signal by adding a “do not” or  
a reinforcing “yes.” We are discovering various new pathways with nodal points 
where we can intervene. The more specific to the disease, the better they are.  

Figure 5: Afinitor® is an important cancer treatment with potential  
in different tumour types 
Source: Novartis/Afinitor®.
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5. Smith, M. et al. 2004.  
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The enzyme, mTOR, represents one such nodal point in cell signalling. The enzyme 
increases cell proliferation, angiogenesis (i.e. the formation of new blood vessels) 
and nutrient uptake. We discovered a drug (Afinitor®) that inhibits this enzyme and 
thereby blocks those mechanisms all at the same time. As a consequence, there 
is less cell proliferation, less angiogenesis and less nutrient uptake. That clearly 
suggests their use in cancer treatment. However, those drugs were first developed 
as an immunosuppressant for transplants. We have now shown that this drug is also 
effective in a variety of cancers (cf. Figure 5) and has already been approved to treat 
multiple types of cancer. 

We found another effect of this drug—it impacts autophagy, which is the process 
where organelles within a cell are destroyed and recycled by enzymes of the same 
cell. Autophagy plays a key role in cellular housekeeping by removing damaged 
organelles. During ageing, the efficiency of autophagic degradation declines  
and intracellular waste products accumulate. 

Having said that, will inhibitors of mTOR have any effect on ageing? A study 
published 2 years ago, showed that administration of Rapamycin (another known 
inhibitor of mTOR) increases lifespan in mice7. Interestingly, the effect was observed 
also in those mice which were treated only during their adult lives. The second 
study looked at patients with progeria, a lethal genetic disorder, characterized by 
premature ageing8. Progerin is a protein whose abundance increases as cells age 
and its accumulation is observed in progeria. When cells of these patients were 
treated with Rapamycin, progerin levels were significantly reduced, both through 
reduced production and through increased clearance via autophagy. Taken together, 
it appears that pharmacological modulation of ageing is possible. This will be an 
interesting area to watch. 

“Pharmacological modulation of ageing 
is possible.”

7. Harrison, D.E. et al. 2009. Nature.

8. Cao, K. et al. 2011.  
Science Translational Medicine.
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tHe CHALLenGe oF PeRFoRMAnCe FoR HeALtHCARe 
SYSteMS 

Figure 6: Medicare spending per beneficiary (2006) 
Source: Dartmouth Atlas of Health Care and Federal Agency for Healthcare Research and Quality.

How will healthcare systems cope with significant increases in demand at a time 
when healthcare (HC) spending is straining national budgets? Medicare data from 
the US shows that spending more does not necessarily deliver a better outcome. 
If there is a correlation at all, then it is negative (cf. Figure 6). This shows that it is 
not the absolute amount of money, but how one spends it that matters. HC reforms 
in high income countries have mainly focused on across-the-board reductions in 
cost and not on improving quality or value for money. These populist, short-term, 
piecemeal measures, taken without addressing the complex, root causes of 
inefficiency, have not changed either the realities or the challenges of healthcare  
on the ground, where problems continue unabated. 

At Novartis, we commissioned research to look into how one can compare different 
HC systems objectively and adopt best practices from the best performing systems. 
We coined the new metric of HC productivity (“value for money”—measured as 
reduction of disease burden per HC spend) and used it to compare the performance 
of various HC systems at a disease level. No single healthcare system was found to 
be the best in treating all diseases. However, depending on the disease, we found 
myriad differences in productivity between HC systems. For example, if you have 
COPD, then you are much better off in France than you are in the US. 

Figure 6 : dépenses Medicare par béné�ciaire (2006)
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In contrast, the US is the place to be if you are at risk of developing breast cancer. 
The US has a much more effective screening programme for breast cancer, much 
earlier, and more aggressive therapy than in many other countries, such as the UK 
or Switzerland. You can even see differences within countries. For example, in the 
cantons of Switzerland where mammograms are being routinely performed, many 
more patients are being diagnosed in an early phase of the disease, leading to 
better outcomes than in cantons where mammograms are done on a random basis. 

Therefore, depending on what policy is introduced and what standard protocols 
are applied, the outcomes in different countries are very different. We think it is 
necessary to have clear protocols and standards with measurement of outcomes.  
It is vital to have integrated care, particularly for chronic illnesses. You cannot view  
a patient like a bicycle, where you can fix individual parts as they fail. The right 
answer is an understanding of patients in their bio-psycho-social whole and 
addressing their needs correspondingly. 

We also see that productivity gets a huge boost when sufficient measures are taken 
to prevent disease. Prevention should be the cornerstone of any healthcare policy, 
but it seldom is. Looking at the prevalence of obesity and especially childhood 
obesity in the US, I am not sure that gains in life expectancy will be sustained. Many 
chronic diseases, ranging from diabetes to degeneration of joints to hypertension, 
can be prevented to a good degree by healthy lifestyle choices. And vaccines  
to prevent infectious diseases, for example, can be more effectively deployed. 

However, taking both those who provide healthcare and those who pay for it, one 
has to align incentives with the achievement of better outcomes and the objective 
of prevention; otherwise all efforts will be in vain. Take the example of defensive 
medicine. It is widely accepted that this creates huge, unnecessary healthcare 
costs. But it is extremely difficult to change the system, as many players are 
recipients of money spent for defensive medicine, ranging across insurance 
companies, lawyers, diagnostic companies and hospitals.
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PRePARinG FoR tHe FutuRe

Figure 7: Multiple steps can be taken to maintain function capacity

We have to prepare for a new reality. For every senior, there will be fewer and 
fewer working-age adults as we go forward. This will have major socioeconomic 
consequences ranging from pension policy to governmental incomes. 

We could partly negate some of these challenges, by reducing disability among 
seniors and by taking steps to allow them to work. But a manual worker is likely 
to have more age-related constraints than an office worker. We need to adapt the 
system to the demands of work and abolish mandatory retirement. Many companies 
including Novartis allow retirees to re-enter the workforce. Since they can have 
flexible hours and work less, they like working, while their employer does not lose 
their expertise from one day to the next. One should also think about ergonomic 
design in the workplace to suit the needs of senior workers. A major automobile 
maker in Germany has shown that an ergonomic design for its production plant 
boosted the productivity of its older-aged workforce to levels seen with younger-
aged workforces9. The question of retraining is a very important one. Self-renewal  
is something that we will all have to face as we get older and older. 

 

9. Loch, C.H. 2010.  
Harvard Business Review.
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Figure 8: Shifts in electoral power 
Source: Hayashi, C. et al. 2009. World economic Forum publication.

We also are starting to see the shift in electoral power. In some countries, voters 
over 50 years of age constitute the majority of the electorate (cf. Figure 8).  
Many more countries are expected to follow suit in the coming decades. This will 
have an impact on policymaking as seniors exert political pressure for their welfare. 
High income countries with ageing populations will increasingly rely on immigration 
to meet labour shortages. This could be a source of political tensions. 

Urban planning also needs to change. Thinking back to my days at a long-term care 
unit as a physician, I prayed that I would not end up with one bed, a bedside table 
and a closet, because that is all that is left. The impoverishment of mental stimuli  
is dramatic. It is essential that in urban planning we keep seniors integrated and  
do not create silver ghettos.

Figure 8 : évolution du pouvoir électoral 
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“It is essential that in urban planning we keep 
seniors integrated and do not create silver ghettos.”
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While speaking in Paris about longevity, the story of Jeanne Calment comes 
to mind. In 1965, her lawyer made an unusual deal with her. In exchange for 
ownership of her apartment, he agreed to pay her a monthly pension for the rest 
of her life. Because Mrs. Calment was 90 years old at the time, it seemed likely 
that the lawyer would only have to make a few payments before her demise. 
However as it turned out, it was a much better bargain for Mrs. Calment.  
During the next 32 years of her extraordinary life, she was paid three times 
the worth of the apartment. She outlived her husband, who died in 1942. She 
outlived her daughter, who died in 1936. She outlived her only grandson, who died 
in 1963. And yes, she outlived her lawyer who died—at age 77—soon after Mrs. 
Calment’s 120th birthday. The exponential growth in the number of centenarians 
worldwide suggests that the fascinating story of Mrs. Calment may be the omen 
of things to come.
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LIvING
TO bE 110…
Super centenarians,  
alive and well!
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SUpER cENTENARIANS, 
ALIvE ANd wELL!

intRoduCtion

For each of us, ageing in good health is one of the main 
challenges, posed by longevity. As a corollary to this crucial 
question, we may also ask: how to get the most from the 
increase in lifetime? This conference aims to take stock of 
medical knowledge on the determining factors behind ageing 
in good health.

The latest projections tend to show that life expectancy in good 
health is increasing more slowly than longevity, which is leading 
to the social conundrum of how to age without incurring disability.

Carol Jagger (cf. paper on page 88) is an epidemiologist, 
studying the interaction of biological, clinical and psychological 
factors behind ageing in good health, working with people 85 
and over. She finds that there is still considerable room for 
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improvement in disease prevention and treatment, and explains 
why it is urgent to give priority to decreasing the incidence  
of disability in the extremely elderly.

To date, one counts 90 proven cases of people 110 and older 
around the world. A medical doctor, Stephen Coles (cf. paper  
on page 96) has specialised in the study of super centenarians 
in order to understand what it is that makes them so unique: 
e.g., why do they live so long and how do they manage to avoid 
most illnesses? And how do they usually die? The goal is  
to solve these mysteries someday in order to help ordinary 
people live longer.
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Pr. Carol Jagger 
Professor of epidemiology of ageing, Institute for Ageing and Health (IAH), 
Newcastle University, UK 

Carol Jagger’s research into ageing covers demographic and epidemiological aspects with 
a particular focus on physical and mental functioning. Within the Institute for Ageing and 
Health, she holds the AXA-Newcastle University Chair on “Longevity and Healthy Active 
Life” which is aimed at increasing understanding of determinants of ageing in order  
to improve medical prevention and healthcare policies.
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Before discussing how we can extend life in good health, it is important to consider 
whether extending life in good health is the right target to aim towards. Earlier 
speakers in this Forum used mortality as a surrogate for health, however, the following 
example will use disability. The illustration will use projections of life expectancy and 
disability-free life expectancy at age 65 from a simulation model, SIMPOP, developed 
as part of the MAP20301 project, which models pensions and long-term care 
requirements for the UK older population out to 2030.

tHe MAin oBJeCtiVe HAS to Be to ReduCe tHe nuMBeR 
oF YeARS WitH diSABiLitY 

Looking at projections of women’s life expectancy at 65 over the next 20 years 
(cf. Figure 1), there are clear increases in both life expectancy (LE) and disability-free 
life expectancy (DFLE), meaning we are extending life in good health. However, life 
expectancy will increase by about 3 years, but disability-free life expectancy by only 
about half of that (1.6 years). Therefore, years with disability also increase, resulting 
in an expansion of disability. This clearly demonstrates that a focus on extending life 
in good health is not enough, but that life in good health must be extended by more 
than the increase in life expectancy if unhealthy years are to be reduced.

hOw cAN wE ExTENd LIFE 
IN GOOd hEALTh? 
By Pr. Carol Jagger  

“Extending life in good health is not enough. We 
have to extend it by more than the increase in life 
expectancy if we are to reduce unhealthy years.”

1. MAp2030 (Modelling Ageing 
Populations to 2030). For further details 
of the simulation model SIMPOP see 
Jagger, C., Matthews, R., Lindesay, J., 
Robinson, T., Croft, P., Brayne, C. 2009. 

“The effect of dementia trends and 
treatments on longevity and disability: 
a simulation model based on the MRC 
Cognitive Function and Ageing Study (MRC 
CFAS)”, Age and Ageing 38: 319-325.



90

Figure 1: Projections of life expectancy (LE), disability-free life 
expectancy (DFLE) and life years with disability (DLE) for women 
at age 65 for the period (2010-30) 
Source: Longevity and Healthy Active life – SIMPOP – MAP 2030 (Modelling Ageing Populations).
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We HAVe to RedeFine tHe VeRY notion oF “Good HeALtH”

How do we define what is good health in later life? The main models for successful 
ageing, which were developed a couple of decades ago, include being free of disease 
and disability. Although there may be short-term increases in functioning and health, 
over the long term, health and functioning tend not to improve with age. How realistic 
is a model of successful ageing that demands an older person be free of disease and 
disability, particularly for those aged 85 and over, the oldest old, who are the fastest 
growing segment of the population? We have shown in the Newcastle 85+ Study 
(cf. page 58) that 85 year olds on average have four or five diseases, these being 
diagnosed by a doctor rather than simply self-reported. However, many of these 85 
year olds were still living independently and living socially-active and engaged lives, 
so in many senses we would say that they were ageing successfully, even though 
they were not free of disease. In addition, such models of successful or healthy 
ageing have too often been created by researchers with no input from older people 
themselves, and we need to know how older people define success in ageing. 
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one MAJoR CHALLenGe iS to deLAY tHe onSet 
oF diSABiLitY

An inexorable march towards disability
Because functioning is considered an important aspect of healthy ageing,  
we will now briefly touch upon the main drivers of disability using as a framework 
the disablement process described by Verbrugge and Jette2. Most models of the 
disablement process begin with disease or pathology, though bio-gerontologists 
may consider there are molecular or cellular changes that precede disease. 
The process then moves through impairment and functional limitation, such as 
visual, hearing, and cognitive impairment at the body level, which then results 
in restrictions in daily activities for instance dressing and eating. Restrictions in 
these essential personal care activities rapidly result in a need for long-term care. 

Main factors
External factors impact the disablement process, as do risk factors and predisposing, 
socio-demographic and lifestyle factors. These might include an individual’s personal 
factors, such as changes in lifestyle (e.g., taking up exercise), or one’s abilities  
to cope with, adapt to or accommodate change, with the result that one might take 
longer to do something or not do it as often. 

We will look at each of these factors, but first let’s return briefly to disease and 
consider how disabling particular diseases are and whether in a climate of ageing 
populations we are investing research money in the right diseases. 
 

2. Verbrugge, L.M. and Jette, A.M. 1994. 
The Disablement Process, Social Science 
& Medicine (Verbrugge & Jette).

“Such models of successful or healthy ageing have too 
often been created by researchers with no input from 
older people themselves, and we need to know how 
older people define success in ageing.”
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todAY, ReSeARCH FundinG AiMS At tHe MAin 
CAuSeS oF MoRtALitY (CAnCeR And CARdioVASCuLAR 
diSeASe) RAtHeR tHAn diSABLinG iLLneSS (ARtHRitiS 
And deMentiA)

Figure 2: Comparison of disabling impact in terms of Disability 
Adjusted Life Years (DALYs) and the proportion of money spent 
on research for selected health conditions  
Source: Health Research Analysis, UKCRC (United Kingdom Clinical Research Centre), 2006. 
Estimated DALYs for United Kingdom 2002 (WHO Global Burden of Disease Project)  
Note: Data excludes R&D support for NHS providers, funded by the UK Health Departments,  
core support costs and research taking place outside the UK.

Étude comparée de l’impact de certaines maladies en termes
d’incapacité et des dépenses de recherche
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Source : Étude sur la santé de l’UKCRC. AVCI estimé pour le Royaume-Uni en 2002 ( Projet GBD de l’OMS)
Remarque : les données excluent la R&D pour les fournisseurs du NHS financée par les services de santé britannique, 
les coûts de prise en charge principaux et les études réalisées hors du Royaume-Uni
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Figure 2 highlights the relatively small spend on research into some conditions, 
like respiratory disease, despite their large impact in terms of disability and 
mortality. For example, compare stroke and cancer. Both have rather similar 
disability-adjusted life years (DALYs), but the research spend on stroke is much 
lower than on cancer. That picture might well differ between countries, which 
could account for the differences we see in life expectancy and disability-free 
life expectancy. It would be interesting to see how much research spending for 
different diseases contributes to the differences that we see between countries. 

The DALYs shown in Figure 2 were for all ages, but is the disabling impact 
of diseases the same at older ages?
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Figure 3: Population-attributable risk of disability for specific 
diseases for the 65+ population 

Source: MRC CFAS (Medical Research Council Cognitive Function and Ageing Study).

The population-attributable risk of disability, or in other words, the disability attributed 
to different diseases for the population aged 65 and over, takes into account not 
just the disabling effect of a disease, but also its prevalence. This is the reason why 
musculoskeletal diseases, like arthritis, have a very high attributable risk (25%), 
because of their very high prevalence (e.g., over 50% of 85-year-olds have some form 
of musculoskeletal disease). Eyesight problems have the next largest impact in terms 
of population-attributable risk, but from Figure 2 both have relatively small research 
spends. It may be therefore that this balance should be addressed if we want  
to resolve some of the issues about disabling disease.  
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tHe StAKeS in PRoVidinG MediCAL CARe WHiCH deLAYS 
tHe onSet oF diSABiLitY

As indicated earlier, there are factors that impact the progression of a disease  
to disability, including technology, outside support structures, environment, building 
access and, of course, medical care. Let us focus on the latter as this is a particular 
concern with the growing numbers of the oldest old. Although disease prevention is 
a worthy goal, we have to be able to manage the oldest people who have multiple 
diseases and conditions. If an older person has four or five diagnosed conditions, 
some of those may be treated by the general practitioner, but others may require 
referral to specialist outpatient clinics. This may well entail multiple visits to hospital 
in order to see separate specialists, which may not only be tiring for the older person 
but makes it difficult for a holistic approach. In Newcastle this is being addressed 
by special clinics, called Cresta clinics, where older patients with multiple conditions 
that commonly occur together can see all the specialists in one visit. The specialists 
review each case together, and discuss the best course of treatment. This may 
hopefully move targets towards slowing the onset of disability (or of its progression) 
as well as disease prevention which tends to be the focus now.

Now, let us move on to the effect on disability progression of predisposing factors  
and intra-individual factors, such as making lifestyle changes. There is good evidence 
that diet, exercise and social interaction are important factors for healthy ageing 
though, in some cases, we do not fully understand the underlying mechanisms. 
Moreover, most interventions are not trialled on the oldest old and may not be 
suitable, although in many cases we have little idea of whether lifestyle changes  
are best taken up in mid-life or can be taken up with the same effect in later life.

Finally there is no doubt that socioeconomic factors, such as education, wealth 
and social advantage, are not only main players in the disablement process,  
but also these factors can inhibit a change in lifestyle or a strategy to compensate 
for failing function. 

 

ReduCe ineQuALitY BY FoCuSSinG eFFoRtS on 
undeRPRiViLeGed PoPuLAtionS 

This leads to the fact that we, as countries, could extend life in good health overall 
if we started to resolve some of the huge inequalities between our countries. 

Regarding the relationship between the EU structural indicator, Healthy Life Years 
(HLYs) and life expectancy at age 65 (cf. Figure 4), two points are noteworthy. 
First, the relationship between the longest life and the most HLYs is not perfect. 
Countries with the longest life expectancy at 65 are not necessarily those which 
have the most HLYs.
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Figure 4: Healthy Life Years (HLY) at age 65 for men and women 
by European country
The number of years in good health (or Healthy Life Years—HLYs) is calculated according to the indicator, defined by the EU.  
Source: OECD Health at a Glance 2009.

However, what is very noticeable is that most Eastern European countries have the 
shortest lives and the fewest healthy years. Not only are these inequalities evident 
between countries, but gaps of the same magnitude can be seen in Newcastle  
and within other countries. 

Policies aiming at extending healthy life should recognise the need to do this 
in relation to increases in life expectancy. Ideally, targets should aim to reduce 
unhealthy years, although this may have a more negative connotation. However, just 
increasing healthy life years is not enough. Most of the risk factors for diseases 
also play a part in accelerating the progression of disability. Although this might be 
a good starting point, there needs to be a better understanding of the mechanisms 
operating between diet, exercise, social integration, disability and longevity.  
We need to know whether changes are still beneficial in late old age and how 
to design interventions, appropriate for all age groups. Inequalities also need 
addressing, which may mean targeting specific hard-to-reach groups. An emerging 
challenge with the growing numbers of the oldest old will be to deliver healthcare 
in new ways to this age group with its high level of multiple diseases, in order to 
ensure that they too maintain high levels of wellbeing and quality of life.
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Pr. L. Stephen Coles, M.d., Ph.d.  
Doctor of Medicine and Mathematics, and Director of the Super Centenarian 
Research Foundation (USA) 

Pr. L. Stephen Coles is a specialist in tracking human super centenarians (defined as persons 
aged 110 or older). It has been established that their extreme longevity is inherited from  
their parents and shared to some extent by their siblings. He is now seeking to identify  
their longevity-determining genes by performing a complete DNA sequence in the laboratory. 
In 2006, he co-founded the Supercentenarian Research Foundation (SRF) with the aim of 
sequencing human DNA. He is currently a lecturer at the Molecular Biology Institute within  
the University of California, Los Angeles (UCLA). 
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As we are certain to witness soon enough, the general public is vastly ignorant 
regarding the issue of longevity and what will happen to the fixed age of retirement in 
the coming decades. In fact, this ignorance is so widespread that everybody living today 
who imagines that they will retire at age 65 (or even sooner) is sure to be disappointed. 
I do not believe that age 65 is a realistic age. We are looking at the data, and it is very 
clear that 65 will not be sustainable as average life expectancy continues to rise and a 
smaller cohort will be asked to finance the retirement of a much larger one.
To begin, I wish to discuss the research that I conducted with laboratory mice at UCLA 
more than two decades ago. Someone pointed out to me that humans are not just 
“big mice,” or conversely mice are not just “little humans,” even though we share the 
majority of our genes. For example, our lifespans are very different. So, we really need 
to study people, not mice, to understand human ageing. Thus, about 15 years ago, I 
began looking at the most extreme example of human longevity that we know about—
the oldest old—those who are called super centenarians (persons 110 years or older). 
I like to begin a discussion with my undergraduate students at UCLA by comparing 
professional gerontologists with the blind men in an ancient Indian proverb—“The six 
blind men touching different parts of an elephant.” The first touches the tail and thinks 
an elephant must look like a snake. Another touches the tusk and thinks an elephant  
is hard like a rock, and so on. Today’s researchers in ageing are essentially saying  
the same kind of thing—that ageing is defined by the molecular biology of mitochondria 
or whatever. But others say it’s in the telomeres, and so on and so on. Obviously,  
the mechanisms of ageing are not very well understood at present, although we have 
made enormous advances with each passing year. 

BioLoGY’S iGnoRAnCe oF tHe AGeinG  
PRoCeSS ReMAinS iMMenSe 

So, we are still in the “alchemy stage” of chemistry—like scientists in ancient Europe 
300-400 years ago—long before Mendeleyev and the discovery of The Periodic 
Table or the Elements, when chemistry evolved into a true science. I and three of my 
colleagues co-edited a book, called The Future of Ageing (860 pages), published back 
in November 20101, and sadly it’s already obsolete. I read a 517-page textbook on the 
plane from Los Angeles to Paris called The Nucleus.2 I learned enormous numbers of 

IS ThERE AN UppER LIMIT 
TO hUMAN LONGEvITy? 
By Pr. L. Stephen Coles  

“Of the 22,000 genes in the human genome, the question 
is whether a special group determines longevity?”

1. Coles, L.S., Fahy, G.M., Harris, 
S.B. and West, M.D., Editors, 2010. 
The Future of Aging, Pathways to Human 
Life Extension (Springer, New York).

2. Misteli, T. and Spector, D.L., Editors, 
2011. The Nucleus: Cold Spring Harbor 
Perspectives in Biology (New York).
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A SCenARio FoR tHe ReCtAnGuLARiZAtion oF LonGeVitY 

Going back to ancient history, 2.5 million years ago, there was a very stable 
number of our primate ancestors, a situation which lasted only until very recently. 
There were several occasions during which Homo sapiens nearly became extinct 
as a species. That changed with the discovery of agriculture. From this period 
up until now, we have witnessed a progressive increase in life expectancy, as 
Pr. James Vaupel explained. Nevertheless, looking at the longevity curves from 
the 1900s until the present time in the US (cf. Figure 1), we can see a right shift 
in what we called the rectangularization3 of longevity. Nevertheless, there has 
not been a shift in terms of the maximum lifespan for our species. That means 
something is going on as you hit 110, 112 or 114, which is a little different. 
 

Figure 1: Rectangularization of US longevity over one century 
(1900 - 1950 - 2004)
Source: data from NVSS (National Vital Statistics System) Report, CDC (Centers for Disease Control and Prevention), 2007.

Le scénario de la «rectangularisation» de la durée de vie, 
États-Unis (1900 - 2004)
Source : [1900 - 1950 - 2004] Données du rapport NVSS du CDC (2007)
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3. Rectangularization is the squaring 
of a longevity curve so that, in the limit, 
all individuals from a particular cohort 
continue to live without any of them dying 
until they all die abruptly on the same day.

new facts from the editors of this book, a team at Cold Spring Harbor in New York, 
where Pr. James Watson, the Nobel Prize winner, has worked for many years.  
I cannot believe the progress that has been made in the biology of ageing,  
but our ignorance is still enormous. 
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The projected number of centenarians is rising exponentially, but the numbers of 
super centenarians does not appear to be rising in the same way. Indeed, today,  
the total number of super centenarians worldwide is only 89. That number increased 
by 1 to 90 just before my coming here, because we identified a new Italian case. 
Thus, the actual number should be 90. However, what is even more remarkable  
is that the number of super centenarian women is more than 10 times the number 
of men. That is still a mystery. We do not have a clear explanation for why that 
is. There was a hypothesis that it had to do with estrogens, since that is the 
distinguishing hormone of women, but I suspect that since all of them had been 
post-menopausal for so many decades, this may not be the case. It may have 
something to do with the fact that the “female advantage” is related to their  
two X chromosomes, but even that explanation may not be adequate. We have  
many more PhD-theses to go before deciphering this mystery.  

122 YeARS: tHe ReCoRd FoR LonGeVitY iS StiLL HeLd  
BY A FRenCHWoMAn, JeAnne CALMent (died 1997)

Nevertheless, the mortality rate on hitting 110 is about 50%. It is like flipping 
a coin as to whether you will even live 1 more year. Therefore, those people are 
a precious resource, and we need to act quickly to understand what their secret 
is or they’ll be gone forever. One way to do that is to study them directly, to go and 
interview them and, of course, the most famous example is the Guinness Book 
of Records record-holder, the Frenchwoman Jeanne-Louise Calment. She stopped 
smoking at 120, because she could no longer light her own cigarettes. Indeed, 
she was both a pretty heavy smoker and drinker. Despite those bad habits,  
she was an extreme outlier who lived to 122 years and 164 days. 

Jack Lalanne died just about a month ago at age 96. We thought he would 
certainly become a centenarian, because he had the healthiest lifestyle possible. 
He not only exercised every day, even when in the hospital with pneumonia, but he 
has also taught people all his life about how to live so long. Next, David Murdoch, 
an American billionaire, has started to invite people to his anticipated 125th 
birthday party, because he believes he will break the Calment record. That limit 
has not been exceeded by anybody in England, Spain, Italy, or Sweden. 

tHe diFFiCuLtY in MAKinG PRoJeCtionS oF iMPRoVed 
MoRtALitY in eXtReMe oLd AGe

Next, I had to look at some of the gerontological data from model organisms 
to understand mortality rates as a function of age. In the case of fruit flies 
(Drosophila), mortality rates appear to plateau with age. Could that be true for 
human beings as well? If you managed to live long enough, maybe the mortality rate 
would become at least stable, if not zero. 



100

Plotting human mortality at extreme ages reveals a blizzard of data (cf. Figure 2). 
So many things are going on simultaneously, and one cannot make immediate 
sense of them at these extreme ages. However, as of April last year, one thing to 
observe is that mortality rates went up from 50% to something in the order of 72%, 
before there was too much statistical noise to allow us to make sound judgements. 
Therefore, mortality rates still appear to be rising for humans and not plateauing as 
in the case of flies, where there may be a heterogeneous mix of different genotypes. 
One of our colleagues from UC Irvine has suggested that human mortality does 
plateau in a new book to be published by Oxford University Press4.  

Figure 2: Estimates of the Instantaneous Mortality Rate5  
as a Function of Age between 85 and 125 

Estimation du taux instantané de mortalité humaine 
entre 85 et 125 ans
Source : Don Gennery, biostatisticien chez JPL (19 janvier 2010) sur la base de données multiples.
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4. Mueller, L.D., Rauser, C.L. and Rose, 
M.R. June 2011. Does Aging Stop? 
(Oxford University Press, New York).

5. The instantaneous mortality rate in any 
year is a measure of the risk of an individual 
dying before the next year.

We have to distinguish between potential longevity, determined by our genes and by 
our lifestyles. There are many ways to die prematurely, such as “being hit by a truck,” 
but of the approximately 22,000 genes in the human genome, the question is whether 
a special subset of genes determines our maximum longevity. Over the last 15 years, 

Source: Gennery, D.B. Biostatistician at the Jet Propulsion Laboratory  
(January 19, 2010).

CONFERENCE PROCEEDINGS FROM INITIAL MEETINGS         LIvING TO bE 110…



101

Représentation logarithmique du taux de mortalité instantané 
Source : Schéma fourni par Donald B. Gennery, 11 mars 2008

Instantaneous mortality rate (per year)

Social Security, July 9, 2007
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Robert Young, May 18, 2007
Steve Coles (RR), living Jan. 3, 2008
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I discovered while interviewing between 30 and 40 of those individuals that they 
had virtually nothing in common: They had different occupations, different lifestyles, 
different religions, you name it, but the one thing I noticed in their family histories was 
that they all had long-lived relatives. Their parents and siblings were long-lived and 
probably their children will be long-lived as well. 

The ratio of females to males is about 10:1 in the super centenarian category, and  
it gets even more extreme as one passes 115. Looking at the graphs for survival and 
longevity, one can attempt to project extrapolations of where the numbers may go; 
but to see them more clearly, it is better to look at mortality rates. We see them rise 
exponentially in absolute numbers. However, demographers and actuaries, in order 
to visualize them better, tend to use a semi-log plot (cf. Figure 3), where it appears to 
be a straight line with a well defined slope, but at the extreme, it is very difficult to see 
whether it will go straight up, will plateau, or possibly go down. The biostatisticians  
in our group believe that the numbers are too few to make an informed judgement  
at the fringe (what is called “statistically significant conclusions”). 

Figure 3: Instantaneous Mortality Rate6

6. The instantaneous mortality rate  
in any year is a measure of the risk of an 
individual dying before the next year.

Source: Plot produced by Gennery, D.B. March 2011.
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tHe nuMBeR oF SuPeR CentenARiAnS SeeMS 
to HAVe ReACHed A PLAteAu

We have seen the numbers of super centenarians, including the Guinness Book 
of Records record-holder, increase throughout history. The oldest person known 
in 1857 was 111. The Book of Genesis in the Old Testament teaches that 
Methuselah—the oldest person cited in the Bible—was 969 years old when he 
died, but we were not around at that time to validate his claim. Jeanne Calment is 
still our modern-day record-holder, as of her death in 1997. I must say that nobody 
has come even close to her extreme age over the last 14 years. So we refer to 122 
as the “Calment Limit” for human longevity. 

Going to the year 2000, in fact, the graph for the absolute number of super 
centenarians appears to plateau. We have not seen the number of super 
centenarians exceeding 94 for 3 or 4 years. We are getting a little closer  
to 90 at this time, but it still looks as if there is a plateau in terms of the total 
number of super centenarians.

I performed a number of autopsies at UCLA and Stanford in order to better 
understand the true cause of death for these individuals. So far, we have done 
nine autopsies of super centenarians, though there are a couple of 101-year-
old youngsters among them. The diagnoses as to the primary cause of death 
in the pathology reports were that they had in common a disease called TTR 
Amyloidosis. Transthyretin (or TTR) is a native protein in the body, synthesized 
in the liver, which transports thyroid hormone from the gland in your neck to all 
the cells in your body (approximately 50 trillion cells in an adult body). Thyroxine 
helps to calibrate your body temperature to 98.6 degrees Fahrenheit unless 
of course you have a fever. Recall that body temperature has a normal diurnal 
rhythm throughout the day from the time you wake up to the time you go  
to sleep. A couple of our subjects died of pneumonia, but seven or eight  
of the nine had TTR Amyloidosis as a common diagnosis. 

We would like to know more about this disease process, which appears  
to increase exponentially with age in ordinary people, but usually as an incidental 
finding, not a common cause of death. Rarely, it can in some circumstances,  
be a premature cause of death, for instance, in the event of a sporadic mutation 
in the gene that synthesizes the protein. But there is no cure for this disease. 
Even if you manage to escape from all the traditional causes of death that are 
written on death certificates (heart disease, cancer, stroke, chronic obstructive 
pulmonary disease, Alzheimer’s Disease and so on) there is still another disease 
waiting to take you out of the population, so to speak. Therefore, the SRF has 
taken the study of Amyloidosis upon itself with the help of the SENS Foundation. 
Our aim is to find a cure in the form of a specific antibody against this mis-folded, 
sticky protein. If and when we do, it is very possible that super centenarians 
would be able to live even longer, healthier lives, given the opportunity. 
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“Interviewing 30-40 of those super centenarians, 
I discovered that they had virtually nothing in common. 
They had different occupations, lifestyles, religions and 
so on. But the one thing I noticed in their family histories 
was that they all had long-lived relatives.”

Let me conclude with the sweeping summary that we have seen a systematic 
increase in average life expectancy over the history of the human race (over the 
last 200,000 years)—since hunter/gatherer times when life expectancy was only 
around 18 to present day, in the 80s. In the future, we hope for an increase that 
we might call a “Biological Longevity Escape Velocity.” In such a case,  
we would gain 1 year or more of additional life expectancy with each passing 
year. This notion was first introduced by Dr. Aubrey de Grey, one of our colleagues 
in Cambridge, England. Presently, we gain just 3 months per year every year. 
The time for the transition to “escape velocity” is sometimes referred to as 
“The Singularity” (by futurist Ray Kurzweil). Hopefully, we will be around in the 
year 2038 to witness the singularity in person. But we will need a “bridge plan” 
to get us there, as we may not be endowed with the lucky genes that our super 
centenarian subjects share. Therefore, we cannot afford to smoke or drink 
heavily as some of these folk have done over their lifetimes. The Bridge Plan 
involves doing exercise and certainly not smoking or indulging in heavy drinking. 
Rather, we must take our vitamin supplements, get plenty of rest at night,  
and keep ourselves intellectually stimulated by playing games or solving puzzles, 
or even by attending this conference.
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concerned about longevity?
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ANd whAT IF wE 
ALL FELT cONcERNEd 
AbOUT LONGEvITy?

intRoduCtion

For society in general, there is a responsibility both to navigate 
the transition to a new social order successfully and to ensure 
everyone has the right to age in dignity. Innovation is at the heart 
of a solution to these challenges, not only in terms of public policy 
but also for new technologies which will know how to adapt to all 
ages, enable everyone to maintain his or her social ties and foster 
intergenerational cohesion. 

For each of us, ageing in good health is one of the main 
challenges, posed by longevity.

Françoise Forette (cf. paper on page 108) is a doctor of medicine, 
specialised in risk factors for dependency, associated with ageing. 
She lays out the crucial role of preventive medicine and regular 
activity throughout one’s life, as a way to reduce socioeconomic 
inequality which persists for many diseases, associated  
with ageing. 
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Today, home automation is emerging as one possible response  
to society’s challenges in helping seniors to continue living at 
home, thanks to its functionalities, which enhance comfort  
and risk prevention in the home, and in the near future, remote  
medical monitoring. 

Pascal Brosset (cf. paper on page 116), director of innovation at 
Schneider Electric, explains why falling home-automation equipment 
costs, combined with future regulatory developments in favour of 
keeping the elderly at home, are set to contribute to easing access 
to these new technologies. 

In France in 2010, 31% of the over 65 have surfed the internet, 
during the last month, compared with 4 % in 2001. 

Yseulys Costes (cf. paper on page 122) is a specialist in social 
networks and viral marketing. She analyses the spectacular 
acceleration in the adoption for new technologies by the over 60 
and the emergence of the Web, as a new tool to help maintain 
social ties for the baby boomer generation. 
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dr. Françoise Forette 
M.D., university professor at Cochin teaching hospital (French: CHu)  
and at the University of Paris (Descartes)
President of the International Longevity Center in France

Dr. Forette is also president of the French society for geriatrics and gerontology 
(French: Société française de Gériatrie et Gérontologie). Her main fields of practice 
cover epidemiology, the prevention and treatment of Alzheimer’s disease, high 
blood pressure in the elderly, and risk factors in dementia. She is also interested 
in healthcare systems and how they deal with the elderly, their place in society 
and the impact of being employed on longevity. 
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In France, the population of the over-80 is set to double between 2010 and 2050. 
The same can be said for the rest of Europe as well as for other developed countries. 
In certain countries, their number is even going to triple. Having said that, it is at 80 
that one sees an increase in the prevalence of diseases which correlate with age and 
which in most cases lead to “dependency,” which is to say the loss of independence, 
because of disabilities resulting from certain of these illnesses. The problem which 
we face, due to the revolution in increasing longevity, is how to maintain these people 
in good health, active and fully part of society. Only then, will the absolutely fabulous 
increase in life expectancy remain an achievement. Consequently, two major goals 
arise: the promotion of good health, thanks to prevention, as other experts clearly 
agree, and the promotion of active lifestyles, which is probably just as important. 

French people and dependency, correlated 
with debilitating diseases
Source: Insee, HID Study (Handicap incapacités dépendances), GIR 1-4.

Overall, the ageing French population is in rather good health, if one just looks at 
figures which measure the dependency rate, which is to say the loss of independence, 
correlated with disabling illnesses. Some 93% of the population over 60 is 
“independent,” in “good health” and that despite the large number of diseases which 
often afflict them (five or six diseases, starting at 80). Obviously, dependency is going 
to rise with age, but it is only a problem for less than 20% of the population until the 
age of 90. Even beyond 90, 70% of men remain independent.

pROMOTING hEALTh 
ANd AcTIvE LIFESTyLES 
TO REdUcE INEqUALITy 
By dr. Françoise Forette 

“What counts most in prevention is that it is never 
too early and never too late.”

This paper is drawn from the transcript of a speech by Dr. Françoise Forette at the Global Forum for Longevity. 
Dr. Forette reserves the right to make any amendments which she feels necessary. You can consult her complete 
speech in a video at www.longevity.axa.com.
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nuMeRouS inStAnCeS oF ineQuALitY PeRSiSt 
BetWeen And WitHin CountRieS 

In France, like in most European countries, the advance to date in average life expectancy 
has been constant. It is also interesting to note that the difference between men 
and women has slightly diminished (cf. Figure 1). Projections show that in 2050, life 
expectancy for women should be around 90 years. However nothing is less sure, because 
the increase in average life expectancy correlates with the socioeconomic status of 
individuals and therefore, access to healthcare. Moreover in certain countries, like Russia 
for example, one notes that average life expectancy is declining (cf. Figure 2), impacted  
by an increase in mortality (cf. Figure 3). 

Even within the borders of a single country, very strong instances of inequality persist.  
In France1, men 35 years old have an average life expectancy which varies by up  
to 7 years according to whether they are white-collar workers, which is to say part  
of the upper echelons of the socio-professional world (with 46 years of life expectancy), 
or blue-collar workers (with just 39 years of life expectancy), which is absolutely 
inacceptable. Among women of the same age, the difference is 3 years. The region in 
which one lives also has an influence on one’s life expectancy. For instance, there is a 
difference of practically 5 years of life expectancy at birth between people who live in 
the Ile-de-France region and those who live in the Nord-Pas-de-Calais region2. Finally, 
one’s level of academic achievement also plays a role. Still in France, one can compare 
mortality rates, depending on level of education (cf. Figure 4). One sees that men who 
have no diplomas evidence a mortality rate two and a half times greater than for those 
who have completed university studies. This flagrant cause of inequality is all the more 
terrifying when one knows that in France, 20% of children 10-12 years old do not know 
how to read correctly on entering middle school – a major risk factor in providing access 
to culture, employment and healthcare.

Figure 1 : En France, où l’espérance de vie continue 
de progresser,l’écart entre les hommes et les femmes 
persiste même s’il tend un peu à diminuer
Source : Population Division of the Department of Economic and Social Affairs of the United Nations Secretariat, 
World Population Prospects: The 2008 Revision . http://esa.un.org/unpp/p2k0data.asp 
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Figure 1: In France, where life expectancy continues to increase, 
the difference between men and women still exists, even if it is 
tending to narrow. 
Source: “World Population Prospects: The 2008 Revision”, Population Division of the Department of Economic and Social Affairs  
of the United Nations Secretariat. http://esa.un.org 
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Dans certains pays, comme la Russie, l’espérance moyenne 
de vie diminue en raison d’une augmentation de la mortalité
Source : Science 2006, Vol 311. no. 5758 p.155
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Figure 4: Level of education impacts strongly on mortality rates  
(e.g., France). 
Source: Report of the French high commission for public health (French: HCSP) on social inequality and access to healthcare:  
an end to fatalism – December 2009.
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“In France, 20% of children 10-12 years old do not 
know how to read correctly on entering middle 
school – a major risk factor in providing access  
to culture, employment and healthcare.”
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tHRee tARGetS FoR PReVention to CoRReCt 
FoR ineQuALitY

In order to increase average life expectancy in good health for all categories of the 
population, one must correct for inequality, mainly through prevention. Prevention has 
to target three issues: (1) diseases, correlated with age; (2) what is commonly known 
as “frailty,” a recently described syndrome; and (3) inactive lifestyles.

Age-related diseases 
It is clear that most age-related diseases (note that I voluntarily exclude Alzheimer’s 
from the list) correlate with “modifiable” risk factors and thus can be targeted by 
prevention. What counts most is that it is never too early and never too late. Too 
early? It is before the age of 20 that a person builds his or her skeletal structure. 
Too late? If one treats high blood pressure in the over 80, a very interesting study 
(called HYVET) recently found that after 80 one can reduce mortality by 40% and 
the incidence of stroke by 30%. Moreover, today’s medical advances will surely 
boost the benefits of prevention even further.

Prevention in this case does not have to mean pharmaceutical treatments for high 
blood pressure. More essentially speaking, there is also lifestyle. However, it is 
important to know that adopting an appropriate lifestyle basically depends (and  
this is the heart of the matter) on level of education, which is why it is important  
to provide advice on prevention to segments of the population who are particularly 
at risk.

Obesity 
One sees that out of the major risk factors, which are best known, obesity  
and inactivity are particularly worrisome. About obesity, no country is spared the 
spectre of this phenomenon. One sees that the US is certainly the hardest-hit,  
but one also sees that France, which is about average, is subject as well to a steady 
annual increase in the level of obesity. However once again, prevention has a role  
to play, since certain measures taken in France to combat childhood obesity  
in schools have had a salutary effect and one now sees children’s weight  
problems decreasing.

So who are the key players in prevention? School of course. And it has been proven 
that measures taken at school are effective. The workplace is probably another 
(because who wants to go to a website about prevention during the weekend, even 
the magnificent website, curated by French national institute for prevention and 
health education INPES). It is clear that prevention requires taking the fight to where 
people spend the majority of their time. 

Programmes for prevention have to be put in place by companies, on their premises 
and during working hours. That is the only way to be sure of reaching the categories 
of the population who (for the moment) are completely passed over by advice  
on prevention.
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We have at the International Longevity Center, in France, a research project 
with the aim of trying to determine if a preventive programme, implemented  
by a company in the workplace can, first of all, improve the health culture  
of co-workers, and second, actually change their behaviours. 

We all see that corporate image could often be better and that if we want the 
majority of people to work longer (which is preferable for many reasons including 
medical ones), then people must be happy at work. So maybe (as we have 
proposed to public authorities) it is time to put labels on companies. One label 
might be the “good health” label of corporate responsibility for companies that 
put into place preventive programmes for their co-workers. 

Frailty
Frailty is a recently-described health syndrome, which affects nearly 10% of the 
very elderly population, but it is not yet clear whether frailty is in fact a constructed 
syndrome. It is a physiological state of acute vulnerability, exacerbated by stress, 
which makes an independent person become dependent, for instance, after a hip 
fracture. The criteria for onset are well understood. The problem is whether it is 
reversible. One can treat certain symptoms (sarcopenia, osteoporosis, etc.). That 
is to say to what point this segment of the population, often extremely elderly and 
frail, have to become a priority target for prevention.

Inactive lifestyles
A typically French phenomenon is when one sees diverging trend lines for a regular 
and continuous increase in average life expectancy, accompanied by a dropping age 
for entering into retirement. Often the French tell me, “It’s great. Scientists have 
proven something that is absolutely fundamental: the less you work, the longer 
you live.” And I tell them, “No, look at it this way: those who are unemployed, but 
not retired, have a mortality rate nearly three times higher than working people.” 
However, when one is unemployed, it is often for reasons of ill health, but even 
when that bias is taken into account in the analysis, one still detects an increase 
in mortality for inactive people.

Every kind of activity may reduce mortality, while also improving cognitive 
health. Yet, it is extremely difficult to prevent a cognitive deficit. Mental activity, 
leisure activity, and pretty much all sorts of activity reduce mortality, but 
professional activity is probably best at it.

“Mental activity, leisure activity, and pretty much 
all sorts of activity reduce mortality, but perhaps 
more than the rest, professional activity.”
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A very large number of studies have shown that education correlates positively with 
mental health at an advanced age3. Having said that, education has no influence 
on lesions, caused by Alzheimer’s disease in the brain. However, it does slow down 
the appearance of clinical symptoms for the disease4. This is particularly vital and 
is the basis of the concept of cognitive reserves5.

Leisure activity is also promising and seems to diminish the prevalence  
and incidence of Alzheimer’s disease6. Social activities7, by the same token, 
reduce mortality and reduce the risk of symptoms appearing for Alzheimer’s. 
However and perhaps even more interesting, recent studies have shown  
a very significant effect which results from postponing retirement. When one 
continues to work, each added year delays the onset of Alzheimer’s by  
0.13 years8. That is a fundamental fact which needs further confirmation;  
the findings were from only surveying 400 people. However, those were also 
the findings of a meta-analysis, combining two larger studies: (1) the Health 
and Retirement Study, conducted in the US between 1998 and 2006, and (2)  
a study, called Survey of Health, Ageing and Retirement in Europe (a.k.a. 
SHARE). Researchers Eric Bonsang and Stéphane Adam9 have shown a 
significant, comparable effect for retirement age on cognition.

What is important is that results are comparable between Europe and the US. 
Therefore, it is clear that the promotion of working seniors not only has an 
important effect in supporting social security systems, especially the French 
one which is a pay-as-you-go system, but also can push back the age of 
disability and so might even reduce the healthcare cost burden.

We need to set in motion a “virtuous spiral,” where education—and that is 
where it all starts—can drive prevention. Prevention promotes health; health 
leads to longevity; longevity goes hand in hand with work; and work is the key 
to prosperity. Full circle, prosperity feeds into education. And I hope that all  
of us will be able to benefit.

3. Bennet 2003, Bruander 2008, Katzman 1993…

4. Letenneur 1999, Snowdown 1996, Stern 1994.

5. Nithianantharajah, J., Prog Neurobiol. 2009: the concept of 
a cognitive reserve has been offered to explain epidemiological 
data indicating that people having intensive physical and 
intellectual activities present less risk of developing cognitive 
disorders, such as Alzheimer’s or other forms of dementia.

6. Akbaraly, T.N. et al. 2009. Neurology 73 (11):854-61.

7. Bassuk, S.S. et al. 1999. Annuals of Internal Medicine 
131 (3): 165-73. 
Zunzunegui, M.V. et al. 2003. The Journals of Gerontology 
Series B: Psychological Sciences and Social Sciences  
58 (2): S93-S100. 
Fratiglioni, L. et al. 2000. Lancet 355 (9212): 1315-9.
Saczynski, J.S. et al. 2006. “The Honolulu-Asia Aging Study”, 
American Journal of Epidemiology 163 (5): 433-40.

8. Lupton, M.K. et al. 2010. International Journal of Geriatric 
Psychiatry 25 (1): 30-6.

9. Bonsang E., Adam, S., Perelman, S., Research Centre for 
Education and the Labour Market – Maastricht University – 
ROA-RM-2010/1, February 2010. “Does Retirement Affect 
Cognitive Functioning?”
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Pascal Brosset 
Director of Innovation at Schneider Electric1 (France)

Engineer and graduate of the Swiss Federal Institute of Technology of Lausanne 
(Switzerland), Pascal Brosset joined Schneider Electric in May 2010 as 
its Director of Innovation. 

1. Schneider Electric, a world specialist in energy management, is present in more than 100 countries. It has leading positions 
in several sectors, particularly in infrastructure, industrial processes and building automation from which it also develops home 
automation solutions. 
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At the risk of disappointing, allow me to begin my talk by putting technology into the 
right perspective. The day is not near when a robot will take over from us in caring 
for our parents, which is how it should be. Contrarily, relatively simple technology 
becoming widely available will enable the elderly to maintain their independence 
longer and, above all, foster ties that are both reassuring and intellectually 
stimulating for all concerned. The whole range of these technologies is grouped 
under the heading “home automation,” a fast-changing business.

 

tHe GRoWinG RoLe oF teCHnoLoGY

Let’s take a closer look at robotics. If one takes as an example a “vacuuming robot,” 
already able to get around furniture, it will not be long before a machine can move 
about in complex spaces. Issues of homecare aside, we can certainly hope for much 
more from artificial intelligence. The recent victory of an IBM programme that plays 
the game of Jeopardy marks the passing of computers from structured problems, 
such as playing chess, to fields of application much closer to day-to-day living, such 
as the capacity to carry on a conversation. Combined with the capacity to track in real 
time the actions of an individual, those abilities offer very interesting possibilities  
for personal care-giving, which is a topic I want to come back to.

Home automation has more modest ambitions, like easing and extending the use of 
our living space through combining various technologies, and soon robotics. Today’s 
tasks are pretty simple, such as opening and closing the sun-blinds or ventilation that 
keeps the air fresh. Despite that simplicity, it was just recently that one had to be Bill 
Gates in order to afford those products and solutions, for two reasons: (1) you had to 
be rich, because it was expensive and (2) one had to have extraordinary intelligence, 
because it was hard to use.

hOME AUTOMATION: A KEy 
FAcTOR IN hELpING SENIORS 
STAy AT hOME 
By Pascal Brosset 

“Relatively simple technology becoming widely 
available will enable the elderly to maintain 
their independence longer.” 
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HoMe AutoMAtion iS BeCoMinG WideLY AVAiLABLe 

The state of affairs is changing and a radical drop in the costs of functions, such 
as video, offers numerous possibilities. Only a few years ago, if one wanted 
to install a video camera to keep tabs on someone from a distance, it was 
either impossible, or extremely costly. It would have cost about 1,000 euros 
for the camera and, with a little luck, nearly as much again to have it installed 
by a specialist. There would also have been problems arising from the cost of 
communications. However, thanks to mobile phones with built-in digital cameras, 
whose manufacturing cost is now down to around 5 euros, those same cameras 
are starting to be used for other applications. Today, one can find micro-cameras 
in high-street shops which work off two AA batteries, stick to walls and connect 
automatically to Wi-Fi networks found in most homes. Examples of slashed 
prices are more and more common and mean that we are now able to do much 
more than in the past—which is exactly the current trend. Technology has not 
made any great leap forward, but it is now more widely available.

Another place where prices are tumbling in a spectacular way is “cloud 
computing” which means, thanks to the Web becoming ubiquitous, there is  
a chance to pair our video camera—or any other sensor—with an “intelligent” 
assessment of different situations, provided by computer programming, like the 
example I mentioned earlier. Today, such programming sophistication is beyond 
the reach of an isolated user, but if it were shared by thousands… it could 
become very affordable.

 
“Technology convergence enables applications, 
such as the measurement of a subject’s activity, 
which gives a capacity to detect in an intelligent 
fashion any abnormal behaviour.”
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eXAMPLeS oF APPLiCAtionS FoR StAY-At-HoMe SenioRS

Technology convergence enables applications, such as the measurement  
of a subject’s activity, a capacity not only to watch over people, but also to detect 
in an intelligent fashion any abnormal behaviour, such as a fall or a long period  
of inactivity. 

Another application is the use of automated scenarios for daily life, like for 
example turning on the lights along the hall to the bathroom when an elderly 
person gets up at night. That is fairly simple; and it is also a solution to a major 
cause of accidents for the elderly.

Add to those two applications the possibility—thanks to the combination  
of two mainstream appliances in modern homes, i.e. the television and internet 
access—the possibility of engaging at any moment in videoconferencing,  
with as a result, everyday safety for grandma between your visits.

For people with reduced physical aptitude, we are of course also working  
on automating a growing number of household appliances in order to reduce  
a person’s physical workload. There also exist interesting projects for the 
hearing-impaired, including the display of information by using other means  
like light for instance. 

One can easily imagine how these kinds of applications will enable keeping 
the elderly at home for longer, with all of the advantages evoked by our other 
speakers in terms of quality of life and life expectancy.  

AdditionAL uSeS 

By combining, via the Web, intelligent sensors with computer programmes and 
services shared by large numbers of users, many cases for use—which are all 
likely to converge in integrated home automation solutions—are set to emerge 
beyond the simple control of roller blinds and lighting.

The market for security services is already well advanced, and demonstrates 
the vigour of the approach. Millions of individual homes, both in the US 
and in Europe, are now connected 24/7 to surveillance centres. With that 
communication infrastructure and those service platforms in place, it will be 
relatively easy for the same service providers to extend their services  
to monitoring people.

Another booming market is the one for energy efficiency, where the regulatory 
framework is becoming tighter and tighter when it comes to managing building 
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energy consumption carefully, and soon individual homes. Once more, the 
combination of technologies is the same—low-cost easy-to-use sensors and 
software (probably a cloud computing solution…). Schneider Electric research 
teams have developed a standalone sensor, powered by a solar cell, capable of 
measuring temperature, brightness, humidity and soon CO2… Installed in each 
room, the sensor transmits information to a computer programme which gradually 
builds up a model of regular behaviour in the home, and then uses it to optimise 
energy consumption. Again, the programme—the fruit of years of research—is 
unaffordable even for a large building, but could be used by even a single house, 
once its cost is shared between thousands of homes.

These are examples of infrastructure for which a case for use could be made today 
let’s say, for remote medical surveillance, where an electrocardiogram is the sensor 
output that is recorded in a network.

Indeed, it is the convergence of all of these cases for use on multiservice platforms 
which is going to define the home automation of tomorrow. 

MASS AdoPtion, But WHen? 

The next question is—if it is really so easy—why are these applications still only on 
the drafting board?

Nowadays, most of this equipment is in fact used, but only in specialised settings 
where a critical mass of people is present, thus enabling centralised systems that 
share the investment burden among a significant number of individual households. 
For example, there is Medetic, a project which relies on partnerships between 
industry and universities with the aim of testing these technologies in specific 
environments. Programmes like that are panning out and have led to reliable 
systems which can now be deployed at large.

The main challenge to adoption in individual homes—beyond issues of a 
perceived invasion of privacy—is the need to install side by side using the same 
infrastructure, applications which are currently completely foreign to one another, 
such as a medical one and an energy management one. Players capable of both 
providing the necessary capital outlay for infrastructure and guaranteeing the 
neutrality of their service platforms are far from common. However, the obvious 
candidates are today’s telecom operators.
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“Without doing away with precious human 
contact, tomorrow’s home automation will 
extend its reach both in distance and in time.” 

For its part, Schneider Electric is developing within its energy-efficiency offering, 
solutions that are likely to be easily integrated together in a context of open 
standards, which by the way, it is striving to bring into existence. 

In sum, a combination of the wide availability of complex applications (via cloud 
computing) and the spectacular plunge in prices for sensors has opened the way 
to multi-domain home automation which in particular should enable significant 
enhancements in quality of life and safety for seniors. Without doing away with 
precious human contact, tomorrow’s home automation will extend its reach both 
in distance and in time.



122

Yseulys Costes 
Chairperson and CEO of 1000mercis (France) 

In 2000, Yseulys Costes founded 1000mercis, pioneering in advertising and interactive 
marketing for businesses, and today a listed company. She also teaches interactive 
marketing at HEC Paris, ESSEC business school, and the University of Paris IX Dauphine. 
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The increase in life expectancy poses the question of evolution in lifestyles and 
of a population’s adaptation in a society marked by the increasing isolation of its 
members and slow deterioration in its institutional, social and spiritual structures 
(Maffesoli, 1988)1. In this context, the question of individual wellbeing for the person 
whose life expectancy is increasing appears to be of major importance. In addition, 
one has to think about the role of information and communications technology.  
The internet is based on continuous interactivity and lets individuals get informed and 
communicate by freeing them from boundaries of space and time. In only a few years, 
the Web has experienced tremendous growth. Today, we have to ask ourselves about 
the opportunities—and threats—which correlate to the adoption of this technology, 
and more generally, of innovation.

 

tHe innoVAtion AdoPtion PRoCeSS

One always tends to associate innovation with longevity. If one looks at this 
well-known chart (cf. Figure 1, following page), which is Roger’s model2, one 
identifies different categories of subjects in the process of adopting innovation: 
the Innovators, the Early Adopters, and then the Majority (the Early and the Late), 
and finally, the Laggards, who adopt an innovation last. Despite it not being the 
model’s original purpose, it has unfortunately often been correlated with age, taking 
a schematic view and saying that the Early Adopters are generally young people, 
usually boys more than girls.

Today, the trend has reversed. This vision of strong contrasts which wants to say 
that to be innovative, you must be young is no longer the order of the day.  
The figures prove it. We work essentially for advertising clients, companies,  
and we know that this change is already happening.

ThE GENERATION GAp ANd 
TEchNOLOGy AdOpTION: 
INNOvATION’S chALLENGE 
By Yseulys Costes  

“The Web is more and more a way to create social bonds. 
Social networks are the best example.”

2. Rogers, E.M. 1976. “New product 
adoption and diffusion” in Journal of 
Consumer Research 2: 290-301. 

1. Maffesoli, M. 1988. Le temps 
des tribus - le déclin de l’individualisme 
dans les sociétés postmodernes  
(éd. Méridiens, Paris). 
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inteRnet: A tRAnS-GeneRAtionAL tooL

In 2010, French people under 25 were only 25% of the Web’s population3. They were 40% 
in 2001. And the trend is quickly accelerating. Today, when we talk about the internet, 
we’re not focused on the under 25… since 31% of people 65 and older have surfed the 
Net at some time during the last month, compared with only 4% in 2001. For the over 
65, exact figures are still out, but the speed of adoption is spectacular. And not only 
for basic uses of the internet, but also for rather new uses, such as social networking. 
Today, 49% of 50-64 year olds4 consider the internet like a communication tool, and 27% 
of Americans over 50 use social networks. Dr. Forette brought up social ties. The Web is 
more and more a way to create social bonds. And social networks are the best example. 
It has taken two years for the internet to enter into the lives of the over 60. Already using 
the Web, it took ten years to achieve a similar level of adoption for the same age group. 
The quickening in the speed of adoption for innovation by the over 60 is much faster than 
for younger age groups.

Seniors are an age cohort where one sees an absolutely phenomenal increase in 
adoption these last years, in large measure due to the presence of family which 
moreover motivates them to catch up with other users. Looking at mobile phones in 
France5, one sees that between 2007 and 2009, the rate of diffusion progressed by 9% 
among the over 70 and by 12% among people 60 to 69 years old. The elderly may not 
yet have reached the rate of adoption of younger generations, but the speed of adoption 
is nevertheless very quick. Regarding social networks, what is interesting to observe 
(cf. Figure 2) is that 40% of the over 50 use the tool to keep in contact with their families 
and 30% in order to share photos. Others are online gamers, fans of prize draws or are 
hunting for sales promotions. Finally, many stereotypes are being challenged by these 
findings, which show that not everyone is necessarily making very serious use of their 
interactive tools. 

Figure 1: Rogers’ model of innovation adoption,  
or how a population adopts innovation 
Source: Rogers, E.M. 1995. diffusion of innovations, 4th Edition (New York: The Free Press).

Modèle de Rogers d’adoption de l’innovation : 
le mécanisme par lequel la population adopte une innovation
Source : From E.M. Rogers, Diffusion of Innovations, 4th Edition (New York: The Free Press, 1995)

Innovators

2.5%

13.5%

34% 34%

13.5%
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Adopters

Early
Majority

Late
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3. Study by Médiamétrie, 2010. 
L’Observatoire des usages Internet 
et Baromètre Internet, 4e trimestre 2001 
au 4e trimestre 2010. 

4. Study by Istrategylabs, 2010.  
www.istrategylabs.com

5. Study by IDATE for AFOM, 2010. 
Observatoire économique de la 
téléphonie mobile : faits et chiffres 
de la téléphonie mobile.
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Figure 2: Use of social networks by the over 50 
Source: istrategylabs.com study, December 2010.

Beyond the fact that the tool is used to stay in contact with one’s family, it is often 
the family who is at the origin of their discovery (60% of subjects go to social networks 
because a family member led them to make the discovery). In 2009, Professor Sum 
conducted a beautiful study which showed that use of the internet enabled 
a strengthening of family ties for seniors and ultimately of their wellbeing.  
In any case, there is clearly a correlation between family ties and the general 
wellbeing of an individual, in particular, among the most elderly.  

AGe iS LeSS And LeSS A deteRMininG CRiteRiA 

Today, the elderly are quite adept at using new technologies. When looking at Rogers’ 
model mentioned earlier, one notices that the curve is getting tighter; which is to say 
that innovations are being adopted more and more quickly. Furthermore, every age 
cohort now has members in the segment of the Early Adopters. The baby-boomer 
generation is becoming the generation of the Early Adopters. Among children today, 
69% of 2-5 year olds know how to use a mouse6. That’s enormous when you know that 
only 20% of them know how to swim and just 11% can tie their shoes. How will they 
behave when faced with innovation at 80? And we can be sure that the process of 
adopting innovation can only but accelerate no matter which age group you consider.

Finally, it seems that technology’s adoption rests above all on the capacity of a 
company to offer a service no matter what the customer’s age. In this context, the 
priority is to target the Early Adopters, standing out more by the size of their networks 
and by their lifestyles than by their ages. They are in fact the essential pivot in the 
diffusion process in the measure where they serve as models for other members 
and are gradually imitated. Thus for companies, the future will be in identifying that 
population who, today and even more so tomorrow, will play a major role in improving 
our daily lives. 

6. AVG Digital Skills Study, 2010.  
http://avg.typepad.com 

Les usages des réseaux sociaux par les plus de 50 ans
Source : istrategylabs.com décembre 2010
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bruno Giussani (forum moderator): professor Jagger, you said that attention 
and financing was more concentrated on life-threatening diseases than on 
debilitating ones. Isn’t that simply because we have a fear of dying or, even 
more provocative, because cancer is better for public relations?

carol Jagger: That may be linked to two causes, two co-existing problems. First, 
we have tended to focus on life-threatening diseases, because that is what we 
have data for; it is much easier to get mortality data than data on disability. That’s 
a first reason. The other is that we are less concentrated on disability during old 
age. In fact, cancer is not the most debilitating disease in old age—far from it.  
 
From the floor: pr. coles, I want to go back to your diagnosis that seven out of 
the nine super centenarians that you autopsied, died of a disease, called TTR 
Amyloidosis. would you say that this disease is insufficiently diagnosed and 
that it is emerging as the next kind of cancer?

Stephen coles: About TTR Amyloidosis, we have just discovered that it increases 
exponentially with age, over several decades. Consequently, an autopsy of  
a person 50, 60, 70 or 80 years old reveals the development of this insidious 
process which affects our circulatory system by infiltrating all the organs  
in the body: lungs, heart, kidneys and liver. The result is increased resistance  
to blood flow, which makes the heart work harder to pump blood, and therefore  
to hypertrophy so as to compensate. However, the heart cannot increase  
its contractive strength indefinitely. That is why the person ends up dying  
of a congestive heart illness.

b.G.: dr. Forette, you are currently conducting several studies on prevention  
in and by corporations. could you tell us a little about first results?

Françoise Forette: Our project concerns five corporations. Our first three 
corporations are essentially white-collar environments, with almost no blue-collar 
workers. Consequently, these are people who already have a certain “health” 
culture. However, even among these subjects who, in principle, have a good level 
of education, one sees apparent results, after just 6 months. We expose these 
people to a programme of prevention. The study takes the form of a before and 
after questionnaire. We see on the one hand an improvement in their health culture, 
even if these are educated folk…. One sees a change in behaviour particularly 

diSCuSSion BetWeen CARoL JAGGeR, StePHen CoLeS, 
FRAnÇoiSe FoRette, PASCAL BRoSSet, YSeuLYS CoSteS 
And tHe AudienCe 

LONGEvITy  
IN qUESTION
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when it comes to physical activity. In two of these corporations, employees had 
sports facilities available, which were closed for a lack of participants. After 
our questionnaires, the workout room was reopened, because people now 
knew the importance of having a physical activity. In my opinion, it is the role of 
corporations to promote these kinds of programmes, because people don’t have 
the time or the energy to take care of it themselves, outside the workplace.

From the floor: I am in complete agreement about the fact that prevention 
has to happen where people spend the most time, i.e. in school and on their 
employers’ premises. Nonetheless as you have also shown, people who are 
the most at risk are outside of the workplace and not in school…

Françoise Forette: If you are referring to retirees who, effectively, are not in 
school and don’t work, it is true that it is more difficult to communicate with 
them. And that is why the French government intends a programme—not yet in 
place—where everyone over 70 will systematically get a free consultation about 
prevention. As for other people, like those who are unemployed and who are not 
in any company, well, it is extremely difficult to get through to them. However, 
there is always the unemployment agency and a certain number of institutions 
where job-seekers come to register regularly. That might be an opportunity to 
offer them, at that time, programmes about prevention, if that were possible. 

b.G.: Mr. brosset, is it the same story for tomorrow’s technologies? And 
what’s going to happen over the next 5 years?

pascal brosset: What I described is coming to pass. Today, if someone asked 
me to install a 5-euro camera in their home, I wouldn’t know how, yet that is what 
they are doing in our laboratories. Frankly, I think that it will take at least 5 years 
to deploy products for these new possibilities. Even if people are more and 
more technology-savvy, you still need infrastructure and changes in behaviour, 

“Social networks are mainly used by the elderly, 
first to stay in contact with their families, 
and then to play.”
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in particular on the part of installers. Therefore, what I described will take place 
over the next 5 years. And unfortunately, there won’t be much else in between. 
Again I want to insist that despite all of our efforts, anything which moves around 
in a closed environment and provides physical assistance is still very costly 
and complicated. Otherwise, when something is part of the virtual world of 
information, providing information more easily, or recovering and disseminating 
information—that is where I think there will be the most progress.

From the floor: Mrs. costes, a lot of my student-friends waste time playing 
video games. I often hear people say that old folks play these games too 
and that when you ask them why they like it, they answer that it’s because 
even if they are in a retirement home or physically disabled, they can run and 
jump in these games; they can fly and they can live second lives. Is there 
a budding market in the area of video games or gaming products for the 
elderly? And what is likely to please them in the twilight years of their lives?

yseulys costes: You have seen that social networks are mainly used by seniors, 
first to remain in contact with their families, and then to play. Gaming is obviously 
something very important for the elderly, and I think that new generations will 
use this new resource even more intensely, living a second or maybe a third 
or fourth life. That is why I think this is very important for marketing managers 
to learn to talk with this new kind of customer.
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LONGER LIFE,  
GREATER GROwTh 

intRoduCtion

The lengthening of lifespans is above all a revolution in 
demography and human affairs. Although it is going to require 
economic and social adjustments in most countries, longevity 
cannot be reduced to a simple financial risk that needs managing. 
Through an international approach to the economic challenges 
and the different responses, which have been suggested to deal 
with longevity, this conference is offering an assessment of its 
challenges and opportunities, today and tomorrow.

According to conventional wisdom, our ageing society  
is set to precipitate a general fall in living standards for  
the entire population.

As an economist, Eric Chaney (cf. paper on page 134) has 
empirically analysed the correlation between per capita GDP and 
longevity. His study, which is based on statistical observations 
in 165 countries, shows that the correlation is positive between 
standard of living in different countries and long life in good health.
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With the lengthening of lifespans in populations of the extremely 
elderly, long-term financing for the risk of dependency and care 
appears, today, as one of the major economic challenges  
of our ageing society.

Also an economist and a specialist in forecasting future needs 
in care-financing, Raphael Wittenberg (cf. paper on page 140) 
outlines the different challenges, and in particular, for equality and 
the sharing of risks. There then follows an exposé on the different 
options for financing, adopted by certain countries.

Profound transformations in the age structure of society, and a 
fall in the ratio between the working and non-working population, 
imperils traditional thinking on intergenerational solidarity. 
Edward Whitehouse (cf. paper on page 148) is an economist 
and responsible for analysing pension policies, working at the 
OECD. He explains that intergenerational solidarity is, at the same 
time, the bedrock in the functioning of society, and a philosophy 
of “living together,” which has to evolve in step with major 
demographic upheavals. 
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eric Chaney  
Chief Economist AXA Group, Head of Research, AXA Investment Managers 
(France), member of the Scientific Board of the AXA Research Fund (France)

Eric Chaney has been the AXA Group’s Chief Economist since 2008 and Head of Research 
at AXA Investment Managers since 2010. Previously, he headed the economic forecasting 
unit of French statistics institute INSEE after having been responsible for global economic 
forecasts and analysis at the French Treasury.
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When I started working on the issue of longevity and the welfare of countries,  
I remembered very vividly that 20 years before, when I was at French statistics 
institute INSEE (French: Institut National de la Statistique et des Etudes Economiques), 
training as a young economist and statistician, a debate was raging about how  
we were going to fund the pensions of a growing population. 

The Organisation for Economic Cooperation and Development (OECD) had started to 
draw policymakers’ attention to the consequences of ageing societies and the debate 
within that very honourable institute was “Well, maybe it will be productivity that will 
serve us, or maybe insurance companies through the provision of old age insurance.” 
However, I remember very clearly that nobody thought at that time that ageing was 
anything but an absolute burden for society.  

tHe LinK BetWeen AGeinG And WeLFARe 

I therefore looked at the topic myself and thought that the best way of going about 
it was to look at data for a given year, but across a very large sample of countries. 
The quality of the data—and I am a former statistician—is much better when 
you look at fresh data than when you try to build time series over a long period of 
time. I have here (cf. Figure 1), therefore, the cloud of points that you get when you 
cross two very simple variables, taken from United Nations (UN) and World Health 
Organisation (WHO) statistics. On the vertical axis, we have gross national income 
per capita—which is not very different from gross domestic product (GDP)—, 
and on the horizontal axis we have healthy life expectancy at birth—called HALE.  
There is clearly a positive relationship and this is a sample of 165 countries.  
It cannot be a coincidence. 

OLdER yES,  
bUT RIchER TOO 
By eric Chaney  

“There is clearly a positive relationship between gross 
national income per capita and healthy life expectancy.”



136

Figure 1: Strong positive correlation  
between life expectancy and wealth
Source: UN, WHO, AXA IM Research (sample: 165 countries), 2007 data.

Forte corrélation entre espérance de vie et richesse
Source : ONU, OMS, AXA IM Research (échantillon : 165 pays), 2007.
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I then estimated the relationship between gross national income and life 
expectancy (cf. Figure 2). This is not a causality model, but one that aims to help 
us better understand what the functional relationship is because it is simply eye-
catching—to say the least. We can see that there is in effect a relationship, but 
it is actually a very nonlinear one. It is here interesting to note that in estimating 
the functional form of the link, I had to estimate a sort of life expectancy “ceiling,” 
taken on average country by country, with a snapshot taken in 2007—and I found 
it to be 88 years by maximizing some loss function. What is interesting is that not 
only is there a very strong confirmation of the positive link between income and life 
expectancy in good health—and I have to stress that this is “in good health” 
—but that it is also strongly nonlinear. 
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Figure 2 : The link between life expectancy and wealth  
is positive and strongly nonlinear
Source: UN, WHO, AXA IM Research (sample: 165 countries), 2007 data.

Le lien entre espérance de vie et richesse est positif 
et fortement non linéaire
Source : ONU, OMS, AXA IM Research (échantillon : 165 pays), 2007.
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Pseudo-harmonic model:
GNI = 1.6*105 * (88-HALE)       [R2 = 0.74]

0 

10 

20 

30 

40

50 

60 

70 

80 

8030 40 50 60 70

LiFe eXPeCtAnCY iS MoRe SenSitiVe to inCoMe  
in LoWeR-inCoMe CountRieS

If it is non-linear, it makes sense to look at the marginal increase of income 
associated with a 1-year increase in life expectancy (cf. Figure 3). For low-income 
countries, where life expectancy is lower, increasing life expectancy is much easier 
than for high-income countries—I must say again that this is just a statistical 
observation. But it makes sense: once you get closer to the limits I estimated 
earlier, then at the margin it becomes more and more difficult to increase life 
expectancy, assuming that this increase is linked to economic factors.



138

Figure 3: Wealth and life expectancy:  
the decreasing return curve 
Source: UN, WHO, AXA IM Research (sample: 165 countries), 2007 data.

Richesse et espérance de vie : un rendement décroissant
Source : UN, WHO, AXA IM Research (sample: 165 countries), 2007 data
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There are two caveats to this very humble—and humbling—study. The first is that, 
of course, correlation is not causality. I am not saying that when you get richer you 
automatically live longer or vice versa. There might be—and I believe that there 
is—a common factor and the most obvious common factor that comes to mind 
is innovation and technological progress. Both contribute to increasing national 
income per capita—that is the good old Solo model, with a residual—, and, very 
obviously, to helping progress, so to speak, especially with regards to medical 
sciences, which is positive for life expectancy. I therefore suspect that these two 
variables, which show such a strong link, are caused by a common set of factors 
and I have mentioned one. The second caveat is that this is a snapshot taken in 
2007, but it gives us an idea of history. That is the way to look at history—you look 
at countries that are not at the same stage of development.
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Food FoR tHouGHt on tHe BASiS oF tHiS StudY 

I really want to stress a point, which is extremely important for me. Ex ante  
is different from ex post. With ex ante, a lot of people worry about ageing societies, 
thinking that there will be a lot of negative consequences on productivity and 
innovation, and that it will be a burden on public finance, creating intergenerational 
conflicts. That is ex ante. Ex post, societies change. Human beings adapt 
to new conditions and think differently about what the challenge was before.  
I am a strong believer in this flexibility, this agility of human societies, seen from  
an economic angle.

I will conclude with a few thoughts, which are more food for debate than a hard 
science thesis. The first thing is that there is what could be coined a societal 
choice to be made between the length of time that somebody works or at least 
produces added value in the market economy and the length of time that is 
dedicated to leisure. This is a societal choice but as always, there is no free lunch. 
The more you work and the more you create value, the more you raise income 
per capita, and the more likely it is that scientific innovation will move forward.

My second point is a little more controversial, especially in societies that have 
reached a certain level of development. If you think about it, if people have to work 
more years in their lifetime—let us assume that the average life expectancy is  
100 years, jumping forward a few years of course—then, of course, it makes sense 
to think that people will spend more time working than they would have done in 
the 1980s. There is no reason why income should rise in a monotonous way. It 
would even make sense to think that at some point, if productivity starts to abate, 
income should decline, or at least increase at a different speed from that at which 
it increased during the “best” years. This is not something that is easy to accept, 
but once you have done the math, if you accept this kind of assumption then you 
will maximise welfare—the average level of welfare for society. However, again, this 
is a societal choice.

My next point is that we are all quite impressed by the challenges created by 
ageing societies, which is not, by the way, only a question of longevity but also 
one of birth rates and immigration. I am a strong believer, as I said before, that 
the challenges might look very impressive, but in the end people change. Societies 
change. And there are winners and losers. My limited experience in terms of 
macroeconomic adjustment—what people call social reforms—is that when  
the mindset of a country and a given society is in a state of denial, the likelihood 
of seeing the changes that will help maximise welfare take place is weaker than in 
those countries where people accept the challenges—and changes. So I conclude: 
take a positive view and face reality.

For the full “Older yes, but richer too” 
article, please refer to AXA Investment 
Managers’ longevity booklet “The Future 
is Bright, the Future is Silver” published 
in Q2 2011 (www.axa-im.com/en/multi-
experts-booklets/), which also includes 

articles on the evolution of pension 
systems, as well as on retirement 
investment products—and what is on 
offer and by whom.
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Raphael Wittenberg is a Senior Research Fellow at the Personal Social Services Research 
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I would like first to clarify definitions. By long-term care services I mean not 
curative services, but longer-term services which help disabled older people and 
younger people maintain independence. In particular, they help with personal 
care tasks—eating, dressing and so on—and offer various forms of professional 
support, such as therapy services. Finding a common international definition 
tends to be a problem, although I believe that the OECD has formulated one to 
help in comparative work. By long-term care, I mean both informal unpaid care by 
families which, as we heard earlier, is in fact the majority of care in most if not all 
European countries, as well as formal services. I am including elements of social 
care, long-term healthcare and supported housing, both in people’s own homes and 
in specialist care homes and extra-care housing facilities. In many countries, with 
the growth of consumer-directed care, that includes cash payments in lieu of care 
as well as services, which have been developed, for example in Germany,  
the Netherlands and Ireland as well as in the UK.  

FiSCAL SuStAinABiLitY

How are public funds and government going to pay for long-term care in the face 
of growing longevity that we have been talking about today? As you know, the 
European Commission, through Ecofin Council and the Ageing Working Group of the 
Economic Policy Committee, produces projections every couple of years. Recently, 
it looked at public expenditure on key services for the next 50 years. Its most 
recent projections (in 2009) show public expenditure across the European Union 27 
(EU 27) projected to rise by 4.7 percentage points of GDP over roughly the next  
50 years2. The figures that I want to draw your attention to, here, show considerable 
increases for health and pensions, while there are very slight projected reductions 
in education and unemployment. However, for long-term care, the OECD estimates 
just under a doubling, from 1.2% to 2.3-2.4% of GDP. 

“Any decision about financing long-term care 
requires very fundamental value judgments 
by society and government.”

1. This presentation draws on research 
funded by the Department of Health 
for England, the UK Research Councils, 
the Joseph Rowntree Foundation and the 
AXA Research Fund. 
The research was conducted in 
collaboration with colleagues at the London 

School of Economics, London School of 
Hygiene and Tropical Medicine, University 
of East Anglia, Universities of Leicester 
and Newcastle, University of York, 
Pensions Policy Institute, Nuffield Trust 
and University of Barcelona.

ThE EcONOMIcS  
OF LONG-TERM cARE 1
By Raphael Wittenberg 

2. In fact, the Commission more recently 
said that it will actually be even more, 
given the economic crisis.
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Why so much higher a proportionate increase for long-term care? As we have been 
hearing, it is because it is concentrated so heavily on older people and on the very 
oldest of the old, particularly people aged 85 and over. That raises the question of 
how can this large proportionate increase be funded? I think that you have to avoid 
both extremes. I do not think that we should be talking about a 1.2 percentage 
point increase in GDP as some sort of time bomb, as it has sometimes been called. 
Nor, of course, is it trivial. How is it to be funded? One way would be by cutting 
other public services, but could that be health or pensions? That is a real problem. 
Alternatively, it could be funded by increased taxation, which means less private 
consumption. There is a very difficult decision for society to make.  

WHo WiLL CARRY tHe RiSK?

The balance of risk is a big question for the insurance sector as well as for 
society at large. Who is taking the risk? How far is it the state and how far is it the 
individual? If the individual carries the risk, can the individual insure with the private 
sector and the financial services sector or not? Different countries in the OECD 
adopt different approaches and many are continuing to debate the issue, as we 
are in the UK. Some countries have turned to social insurance and Germany is 
often held up as an example of the way in which long-term care can be added 
onto social insurance. Other countries have tax-funded systems—in fact quite 
generous tax-funded systems—such as in Scandinavia. Other countries have more 
extensive private insurance which supplements state systems of which the two 
most prominent in (or near) Europe are France and Israel. The United States and 
England, in particular, have a means-tested system, where basically the richer pay 
for themselves and the poorer rely on public funding in a safety-net system.  
The issue of under what circumstances the state will pay has been at the core  
of the ongoing debate that we have had in the UK. 

eConoMiC inCentiVeS

We have economic incentives to consider—which are close to the heart  
of economists—issues relating to efficiency and setting the right incentives  
for promoting the outcomes one seeks in the most cost-effective way.

The funding of long-term care has become almost notorious for some of the 
difficulties that have arisen with the economic incentives that it engenders.  
If you have a safety net, as we have in England and in the United States, there 
is always the problem of whether it acts as a disincentive to work or, more likely, 
a disincentive to save. In England for example, people ask, “What is the point in 
saving a bit if it just makes you ineligible for public support later?”
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That then becomes a big issue which many countries have grappled with and come 
to different conclusions on. So what about the incentives towards family care? Again 
in England, people involved in family care, particularly those living with a spouse, 
get less publicly-funded care than those who live alone. I remember a German 
colleague saying to me that, compared with the system in Germany, this was surely 
a disincentive for people to be willing to provide family care. Nevertheless, I should 
say that we have more than 5 million carers in England. That is another difficult 
issue for incentives.

There has also been a tendency in the area to create a bias towards one sort  
of care or another, either encouraging people to enter a care home or to be placed 
in a care home unnecessarily, before it is vital, or vice versa. In England, we have 
the situation where the house is taken into account in the means test for residential 
care but not for home care, which I think is unusual and of course may greatly affect 
people’s decisions. 

Finally and perhaps of particular relevance in the current context, there are the 
incentives to purchase private insurance, if it is available. The uptake of private 
insurance for long-term care in England has been so low that it is scarcely available 
at present. In brief, if countries have operated very generous state systems then 
there may be less incentive to take out private insurance, because people can 
genuinely rely on the state. If there is a means-tested system so that the wealthiest 
are excluded from state support, there is more of an incentive for private insurance, 
but it can, of course, be very costly. Of the countries that I mentioned earlier, those 
that have probably the most are where an arrangement exists that enables people 
to buy private insurance which supplements the state system. It is on the area of 
supplementing private and public funding that we are focusing as part of the study 
that the AXA Research Fund is funding.3 

“We have economic incentives to consider—which 
are close to the heart of economists—issues relating 
to efficiency and setting the right incentives for 
promoting the outcomes one seeks in the most cost-
effective way.”

3. Raphael Wittenberg is the principal 
investigator of the AXA-LSE research 
project “How can private long-term care 
insurance supplement state systems?”.
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eQuitY oF tReAtMent And FAiRneSS

Fourth and by no means least, there are issues of equity and fairness, which 
seem central to the debate in many countries. With any risk-pooling mechanism, 
whether private- or government-sector, we would expect that it would redistribute 
from those who find in the end that they have lower needs to those with higher 
needs. That is the essence of risk pooling. We can also have redistribution 
from wealthier people to poorer people through a state scheme where the 
contributions, such as social insurance contributions, depend on income rather 
than individual risk. 

There are difficult issues in long-term care that relate to intergenerational 
equity. What is the expectation that children will care for their elderly parents, 
if necessary? In some countries, such as France, I believe, they are required 
to contribute to the costs of their parent’s care. We can also have issues that 
relate to what people get out of the system in the way of benefits, particularly in 
a public-sector system, and whether that should in some way be related to the 
contributions which they have made. That is quite common in a social security 
context. However, these issues of equity and fairness remain difficult. 

tHe FACtoRS WHiCH iMPACt on PRoJeCtionS 
oF SPendinG FoR LonG-teRM CARe 

I am now going to refer to some of the drivers of demand for care and, in 
particular, to issues that we studied in the Map20304 project that Carol Jagger 
mentioned. We considered five drivers of demand. The first relates to the way in 
which rising life expectancy and numbers of older people will impact on the need 
for care. Second, there are issues about disability that have been discussed 
earlier, with the potential expansion of disability. Third, there is supply of informal 
care and whether the composition of households will vary over time and whether 
more people will live alone. Fourth, for a highly labour-intensive service, there is 
also the question of what will happen to its costs and whether there is any scope 
for efficiency gains. Technology may offer some way forward here. Finally, there 
is the unknown issue of public expectations. Will the baby-boomers be as happy 
with the quality of care that today’s older people seem to be happy with or will 
there be a demand for increased quality of care?

4. MAp2030 (Modelling Ageing 
Populations to 2030) is an 
interdisciplinary research group 
which brings together several institutions 
that have the objective of evaluating the 
needs and resources of the elderly out to 
2030. Its work was completed in 2010.
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Unfortunately, I will not have time to discuss the wide range of issues that we 
looked at in Map2030. I am just going to talk about the way we have found that 
projections of expenditure on long-term care are sensitive to projections of life 
expectancy and future mortality rates. Let me just give you a reminder, in that 
context, of the reasons for the growing numbers of older people: one is falling 
mortality rates, particularly in late old age, and another is the baby boom—that 
is to say, high fertility in the years after World War II. However, even taking 
that into account, you can see, by our estimation (cf. Figures 1 and 2), the 
proportion of GDP in England that is required to fund long-term care—both 
public and private—will rise from about 1.6% of GDP now to somewhere in the 
range of 2.7-3.0% in 2032, depending on the assumptions that we make about 
future life expectancy. 

Figure 1: Impact of different life expectancy scenarios 
on projected expenditure on long-term care in England, 
from 2007 to 2032
Source: MAP 2030 research study.
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Figure 2: Projected public expenditures on long-term care 
(in % of GDP) under life expectancy variants 
Source: Wittenberg, R. Global Forum for Longevity.
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“There are difficult issues in long-term care that 
relate to intergenerational equity.”
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Ours is clearly one set of assumptions and you could have a different set, but 
under a reasonably plausible set of assumptions our analysis shows considerable 
uncertainty. There is similar information for public expenditure only, which is 
projected to rise from just under 1% of GDP to somewhere between 1.65-1.85% 
of GDP in just over 20 years’ time, which is a very substantial projected increase. 
There is therefore substantial uncertainty about its level in 2032, depending on 
the assumptions that we make on future mortality rates.
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ConCLuSion

To conclude, I have briefly discussed four economic issues that I certainly find 
interesting in the area of the funding of long-term care. I hope that you have 
also found them interesting. We ask: (1) “How is it to be funded in the future?”... 
particularly in terms of the issue of fiscal sustainability for public expenditure in 
the present economic climate; (2) “What are the economic incentives in relation to 
the funding arrangement?” and “How do we get the incentives right?” (3) There are 
difficult and debatable issues of equity and fairness between different portions  
of society, not only from a cross-sectional, but also from an intergenerational point 
of view; and above all, (4) “Who is to carry the risk and how is that risk to be shared 
between the private sector, private individuals, social insurance and, ultimately, 
taxpayers?” Any decision, of course, requires value judgments. These are not just 
technical issues: they require very fundamental value judgments by society and 
government. As I see it, the role of the researcher is to provide relevant, robust 
evidence that will help decision-makers with those difficult choices. 
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Edward Whitehouse heads the team at the OECD Social Policy Division, which analyses 
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entitled, pensions panorama, the 4th edition of which was published in March 2011. 
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When the ministers of social affairs for OECD member countries1 asked us  
to talk about intergenerational solidarity, I thought that they were giving us the 
task, because it is something that is difficult to define. Moreover, it is something 
where they all have a different idea in their heads of what they mean by it, and 
that is why they universally liked the idea for all the countries, which is very rare 
at the OECD.

Therefore, the first thing that we had to do was to try and find a good definition 
of intergenerational solidarity. Views about this are quite legitimately different 
between people. For some, it is a good thing in itself and is a value. Thus, we 
can think about whether the generations actually like each other, whether they 
are frightened of each other, whether they interact and spend time together, 
whether there is a consensus between generations and whether young and old 
agree on what the best way forward is for society.

However more importantly, I think that intergenerational solidarity is also  
a means to an end. It is about mutually beneficial exchanges between the 
different young and old generations. If we think in terms of public policy, some 
of these go forward towards the younger generations, such as investment in 
innovation, education, infrastructure and protecting the environment, while 
others go backwards towards the older generations, particularly pensions and 
long-term care. However, there are also intergenerational transfers going on 
within families, both of money (through inheritance and transfers between living 
people) and of time, with people caring for older parents and grandparents caring  
for grandchildren.

pAy FOR ThE pAST, pREpARE 
FOR ThE FUTURE
By edward Whitehouse 

“Intergenerational solidarity remains strongest in the 
countries where older people work and rely on a balance 
between public and private incomes in old age.”

1. This study was done for the OECD 
ministers’ meeting on social policies, 
held in Paris, 2-3 May 2011.

This paper is drawn from the transcript of a speech by Edward Whitehouse at the Global Forum for Longevity. 
Mr. Whitehouse reserves the right to make any amendments which he feels necessary. You can consult his  
complete speech in a video at www.longevity.axa.com.
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inteRGeneRAtionAL SoLidARitY undeR tHReAt?

The important thing about intergenerational solidarity is that these mutually beneficial 
exchanges work really well when you have demographic balance. However, we are not 
in a time of demographic balance, but a time of demographic change and in particular 
of populations ageing. As has already been pointed out, a driver of that is the fall 
in fertility as much as increasing longevity. This year, the OECD celebrates its 50th 
anniversary. Back in 1961 when the organisation started, 541,000 babies were born 
in OECD countries. Now, relative to the population, it is about half that number which 
is driving the ageing of populations. That has a fiscal impact (I will come back to this 
point) and potentially an impact on labour markets. For instance, when people are 
working longer, will there still be jobs for younger workers? Populations ageing can also 
strain family relationships, when there are four generations around at the same time. 

Socioeconomic change is also threatening intergenerational solidarity. More women 
are working, while they have traditionally taken on many of the “caring” roles in 
family life. Families are also smaller, more complex and with a lot more divorce and 
remarriage.

Finally, we need to look at public finance problems. In 2011, the aggregate budget 
deficit of the OECD countries will be 6% of national income, which is well above 
a sustainable level, and public debt will be 100% of GDP. 

Figure 1: Budgetary impact of populations ageing  
in advanced countries
Forecasted change in public spending for pensions, health and long-term care between 2010 and 2050, 
 as a percentage of GDP 
Source: OECD, IMF, EU, Standard & Poor’s, national authorities.
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Looking very briefly at the fiscal challenge (cf. Figure 1), I have added to the numbers 
the rest of the G20 advanced countries. We can see the situation in 2010 with three 
main areas of ageing-related expenditure (pensions, health and long-term care) and 
we can then add the forecast for 2050. We see that the European countries and 
Japan already have quite old populations, with quite high spending. South Korea, 
which is currently the OECD’s third youngest country in terms of its population 
structure, will become the second oldest by 2050, so there are major changes going 
on there. Thus, we begin to see the scale of the fiscal challenge in three main areas 
of expenditure due to populations ageing.  

ReLAtionS BetWeen GeneRAtionS

One of the issues of intergenerational solidarity is whether in the future the young 
will pay all the taxes needed for all these pensions and so on. Eurobarometer asked 
people in Europe the question, “Do you think that older people are a burden on 
society?” I have chosen to look at this question (cf. Figure 2), because it was the 
strongest in their survey. Only 14% of people agreed with the proposition that older 
people are a burden, with 85% disagreeing, many of them very strongly. Therefore,  
it looks overall as if the state of relations between the generations is quite good.

However, there are some interesting patterns within the data. If we look at individual 
characteristics (cf. Figure 3), women are slightly more likely to agree than men and 
there is a big effect of education on people’s responses, with those with lower levels 
of education being more likely to agree that older people are a burden. However,  
I think the most interesting thing is the effect of age, where there is a rather strange 
kind of U shape. Among 20 year olds, there is a quite even split on whether people 
are a burden or not. People in their 40s and 50s are those who disagree most that 
older people are a burden, perhaps because they are looking a bit further forward. 
However, older people themselves are the most likely to say that older people are  
a burden on society. 

If we look across countries, there is not an enormous amount of difference overall. 
In the Czech Republic, 70% disagree with the statement and in the Netherlands 95% 
disagree. However, there is quite a big cross-country difference between  
the Netherlands, Ireland, the UK, Denmark and Greece on the one hand and then on 
the other hand mainly Eastern European countries with the Czech Republic, Hungary, 
the Slovak Republic, Slovenia and Estonia. In the middle, we have Spain and Poland.

“Socioeconomic change is also threatening 
intergenerational solidarity.”
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If we look at why there are these differences between countries, I have two areas 
which shed some light. First, there is the percentage of people’s incomes in old age 
that comes from the state (cf. Figure 4). The highest figures in Europe are for France 
and Hungary, where it is about 85%. It is lowest at around 50% in the Netherlands, 
the UK, Ireland and Denmark. More precisely, we can see a very strong relationship 
between countries where people are reliant on other sources for their income in old 
age, with stronger intergenerational solidarity than if they are reliant on the state.

If we look at labour-market conditions (cf. Figure 5), again we find countries that are 
much more likely to disagree with this statement where there are more 60-64 year 
olds in work. In the Netherlands, 60% of this age group is in work and there is very 
strong intergenerational solidarity, whereas for Bulgaria, Spain and Belgium,  
there are extremely few 60-64 year olds in work and there is much weaker 
intergenerational solidarity. 

Figure 2: “Do you think that older people are a burden 
on society?” and the responses of Europeans
Source: Flash Eurobarometer, no. 269, Brussels.
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PenSionS PoLiCY: A deLiCAte BALAnCe BetWeen 
AdeQuACY And SuStAinABiLitY 

The OECD produces a report on pensions, called Pensions at a Glance, every two 
years and the most recent report came out in March 2011. In summary, this is our 
vision, as it were, for pensions policy in the future and the three solutions that we 
have: (1) longer working lives; (2) better targeting of public benefits on the most 
vulnerable; and (3) more private pensions savings. Pensions are all about balancing 
adequacy and sustainability, or having benefits that are enough to live on, but that 
are also affordable for taxpayers and contributors. That has become more of a 
problem recently with the financial and economic crisis, which has now turned into  
a fiscal crisis in a lot of countries. 

What we are seeing in most countries is that there have been major cuts in benefits 
for future retirees. In the 15 countries where we have analysed these reforms 
in detail, someone starting work today will get about 25% less in benefits than 
someone who is retiring today for the same career pattern. We have therefore seen 
major benefit cuts but, as we have just seen, the cost is still projected to rise.  
What can we do about that?

I think that a longer working life is the best solution in that it is the least painful one. 
It has more support from people than having to pay higher taxes or having lower 
benefits in the future, with the risk of having a resurgence of old-age poverty. The 
second solution is better targeting of public benefits. If the public pool of resources 
available to pay old-age benefits is smaller, then it becomes legitimate that you 
want to have more “bang for your buck” and a better return. So it is best to target 
public support on the most vulnerable. The final area concerns private pensions 
savings. Currently, public pensions are on average about 60% of incomes in old 
age2. That is inevitably going to decline in the future because of fiscal pressures, 
and private savings will simply inevitably have to make up some of the difference. 
There have been some great policy successes in this area. The KiwiSaver scheme in 
New Zealand3 has dramatically increased coverage of private pensions and Riester 
pensions in Germany4 have had a very similar effect. The lesson is that you really 
have to keep putting those coins into the piggy bank for your retirement…

 

“Pensions are all about balancing adequacy and 
sustainability, or having benefits that are enough 
to live on, but that are also affordable for taxpayers 
and contributors.”

2. According to the OECD database 
on distribution of revenues.

4. A Riester pension is a private 
pensions savings plan, subsidised 
by public funding.

3. KiwiSaver is a pensions savings 
system, financed by the state, employers 
and employees, subscribing to the 
KiwiSaver plan. Most participants build 
their retirement savings through regular 
withholdings on their earnings. A certain 

number of advantages incite participants 
to save (1,000-dollar signature bonus, 
regular employer contributions, and 
annual tax credits granted to participants 
by the state).
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StRenGtHeninG inteRGeneRAtionAL SoLidARitY 
in An AGeinG WoRLd

In conclusion, intergenerational solidarity is a good thing. It is about mutually 
beneficial arrangements and involves the state, the market and families. 
Families and states are in the best position to help with intergenerational 
solidarity, because they can make sure that the young, and even the unborn, 
abide by contracts between the different generations. Intergenerational solidarity 
is beneficial and therefore if it breaks down, it will be costly for us all. However,  
it is under threat because of populations ageing and socioeconomic changes.  
To ensure that it remains robust, we should look at the cross-country pattern, 
which shows that intergenerational solidarity remains strongest in countries 
where older people work and rely on a balance between public and private 
incomes in old age.
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bruno Giussani (forum moderator): professor vaupel has mentioned the 
idea of redistributing work to match new lifespans. do you agree with him 
on this point?

Edward whitehouse: I think that employers are going to have to get used to the 
idea of having older co-workers. In 1966, the average age of an employee was 
34. It is now 40 and is set to steadily rise to 45. Employers are therefore going 
to have to adapt to what older workers want, and what they aspire to, which in 
particular is more flexible working hours and changes in working conditions. About 
a better distribution (or a more even spreading of work to fit a longer life)—that 
is very difficult. First, there clearly exist jobs which can only be held on a fulltime 
basis, making it very difficult to adapt professional life. Second, if one takes a 
look at practical experience, for example in Germany, semi-retirement has long 
been available, but has been chosen by very few people and in Spain, semi-
retirement has simply become a path to early retirement. Countries which have 
tried to put into practice this kind of system on a national scale have not yet found 
their way to success. So one must in all honesty take pause to consider…  
 
Linda Zelina, delegate of the European youth parliament, for Latvia:  
With a view to a necessary increase in retirement age (maybe even abolishing the 
notion of a legal retirement age altogether), correlated with the fact that people who 
hold white-collar jobs are the most likely to remain mentally sharp and keep their jobs, 
couldn’t that pose a risk for intergenerational solidarity by prolonging the presence 
of certain individuals in leading positions? Isn’t there a chance that it would lead 
to excessive “greying” in corporate governance, along with increased ageing among 
other social leaders? And how would you handle the question of innovation?

Eric chaney: I want to insist on the fact that the question concerning the extension 
of working lifetimes is above all about flexibility. I think that we all agree that flexibility 
is a good response, because the situation is in flux. Long life is a fact; however, we 
also have to mention other demographic factors. Rigidity impairs change. To answer 
your question more precisely, it seems to me that corporations are going to have to 
reinvent what they can ask and what they can obtain from their older workers in terms 
of value-added. I have in mind this image of a mentor. What I have observed during 
my career is that the people who have the most experience in a sector or a company 
can increase, at the same time, their own value-added and that of younger workers 
by imparting to them that experience, which cannot be found in any book. That is 

diSCuSSion BetWeen edWARd WHiteHouSe, eRiC CHAneY, 
RAPHAeL WittenBeRG, LindA ZeLinA And tHe AudienCe 

LONGEvITy  
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flexibility and I think that corporations are going to have to think about it. How 
can one draw the value-added out of other co-workers? It is precisely by thinking 
about it as human capital that it is saved. The analysis of human capital is widely 
accepted in economics, and is an integral part of each company and those who 
fail to use it wisely risk becoming victims of the gerontocracies which you evoked.

From the floor: you have introduced the concepts of intergenerational 
solidarity, but also of conflict. however, if one looks at all of the current 
trends, shouldn’t we rather be talking about an intergenerational contract 
between the elderly and young people? For example, Great britain is 
currently trying to put in place a plan, according to which youth can care for 
the elderly and accumulate healthcare credits.

Edward whitehouse: That is a very good question and I would very much like to 
know the details of that plan. I did not know that such a system existed. I chose 
to use a sharp comparison between solidarity and conflict simply as a ploy to perk 
up everyone’s attention, since it is the end of the day. Youth also stands to profit. 
In terms of an intergenerational contract, one of the things that I put forward was 
the fact that about pay-as-you-go pension plans, even people who are not yet born 
implicitly sign the contract. I was recently at an event in Paris, where people were 
discussing retirement reform in France and a young man stood up and said,  
“I never signed any contract. I never signed anything which said that I had to pay 
astronomical taxes to finance all these retired folks.” Therefore, I am not sure that 
a contractual approach can solve everything, because the system rests in large 
part on youngsters who are too young to sign contracts and even on people who 
are not yet born.

Raphael wittenberg: I do not know where we stand when it comes to writing 
formal contracts. However, I know that studies have determined whether or not 
it is realistic in the coming decades for children as adults to take charge of their 
parents in an adequate fashion. That is the real issue, not whether there is proof 
that children are less and less inclined to care for their parents in old age. That is 
the issue simply because the figures are grounded in demography. For example, 
one of my colleagues studied growth in demand for care, based on the same 
criteria as those which I presented to you, about the number of elderly people 
who are going to need care. My colleague then compared that with the number of 
people in the following generation who would have to provide the care, supposing 
their will and capacity to do that as well as their age, sex and level of education 
remained constant. Findings suggest a wide gap was forming. I think that one of 
the points which worries us, whether there is a contract or not, is knowing whether 
there will be a decline in the quantity of informal care, provided by the following 
generation, in relation to needs.

CONFERENCE PROCEEDINGS FROM INITIAL MEETINGS         LIvING TOGEThER



159

 
Eric chaney: I think that the term, “contract,” and its presence in the debate is an 
important point. Solidarity is an excellent idea and, as you have said, we should 
do nothing which goes against the natural solidarity which exists between people, 
whether that be incentives or anything else. Conflict never lasts. It merely signifies 
what is not optimal from the point of view of the distribution of wealth. The answer 
is a social contract. Nonetheless, a social contract is not necessarily a private 
contract between two people; it can also be the law. That is how I understand your 
argument. On the one hand there is solidarity, which is our ancestral heritage. 
It should be paramount, but has grown less important than before—look at the 
example of Japan, a country which is already feeling the consequences of an 
ageing population. And on the other hand, there is conflict, which may simply mean 
that youth is destined to quit a country, because young people won’t accept to pay 
for old people, who have imposed their vision, in some cases, on people even not 
yet born, using contracts which everyone does not even accept. It seems that this 
is what will happen: the response is a legally-binding contract. It has to be  
the product of the law.

“The people who have the most experience in  
a sector or a company can increase, at the same 
time, their own value-added and that of younger 
workers by imparting to them their experience.”
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Longevity is a world-wide phenomenon. Today, it is a major challenge for society in 
all of the northern hemisphere developed countries. Tomorrow, which is to say out 
to 20 or 30 years, it will be the turn of China and India to face a quickening in the 
ageing of their populations, under the combined effects of a plunge in birth rates 
and a lengthening in lifespans. And the day after tomorrow, every country will have 
known a demographic revolution.

The economic, social and family challenges, posed by longevity, will be still more 
acute in the southern hemisphere countries than in those in the north. Although 
strong regional differences may persist, in particular, because of still high fertility 
rates in certain southern hemisphere countries and of high adult mortality in  
Sub-Saharan Africa, linked to the HIV/AIDS epidemic, developing countries are 
globally already entering into the demographic transition phase which is going to 
modify their age pyramids profoundly. And the transition will be a lot quicker than 
in the northern hemisphere countries. For instance, the Chinese population2 is set 
to age four times quicker than the population in France—a fact which has sparked 
fears that the burden of caring for a population, both ageing and continuously 
growing, could apply the brakes to the country’s economy. In the less-developed 
countries of the south, which are still struggling with economic and social fragility, 
making a growing population of old folks live side by side with a population  
of underemployed youth risks weighing on everyone’s development outlook.

In a context where migrant and financial flows are global, longevity and ageing  
in southern hemisphere countries are now world-wide challenges. 

diSCuSSion BetWeen WoRLd BAnK1 PReSident  
RoBeRt B. ZoeLLiCK And AXA CHAiRMAn And Ceo  
HenRi de CAStRieS

LONGEvITy  
ANd EMERGING 
EcONOMIES

2. In France, it has taken over a century 
for the proportion in the total population 
of citizens over 65 to increase from 7% to 
14%. This same transition will only take 26 
years in China (source: “An Aging World: 
2008 International Population Reports,” 
U.S. Census Bureau: June 2009).

1. The World Bank is an international 
organisation, directed by its 187 member 
states. It is committed to combat poverty 
and fight for economic growth, notably by 
offering financial and technical support to 
developing countries.
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FoReWoRd BY RoBeRt B. ZoeLLiCK

Although most of the problems that I and other people have to manage are very 
difficult to anticipate, you only have to open your eyes to see the demographic 
one, because demography is destiny. This is true both in developed and 
developing countries. And I hope to shed light on a certain number of problems, 
revealing certain interrelations between the developed and developing world. 
Nick Eberstadt, an economist at the American Enterprise Institute, is doing very 
important work on demography. please allow me to illustrate this conversation  
by citing a few of his studies.

If one analyses projected changes in demographics out to 2030, one uncovers 
astonishing data, like the fact that Latin America and the caribbean are part of 
regions where ageing in the population is quickening the fastest in the world. 
At the same time, one notes a general decline in the population of working-age 
individuals in Europe, with a very pronounced fall in the baltic countries, Russia 
and china. Still more astonishing, one observes that the “youngest” countries are 
also those which age the fastest. More than a simple demographic curiosity, this 
poses a very real challenge for these countries, which risk becoming old before 
they can become rich. For individuals, the increase in longevity is good news, but 
for society, it means just that many more retirees. In these countries, like the 
US and the EU, demographic upheavals will have considerable implications. For 
example, we know that during the recent financial crisis, specialists pointed their 
fingers at excessive savings at the level of the world economy. however, looking 
at the news today, it is now a “lack of savings” which is faulted, with as an 
unexpected consequence a probable mismatch between financial policymaking 
today and the economic situation in the years to come.

henri de castries: I first want to talk about China, because today it is considered 
as the main growth locomotive in the world economy, or at least, one considers 
that it plays an increasingly important role and that its contribution to world 
growth is identical to that of the United States. You have been an expert in 
Sino-American relations for a very long time. China’s economic leadership is 
supposedly long-term. Otherwise, the country is going to be confronted with an 
unprecedented upheaval in its demographic structure under the influence of 
quickening ageing in its population. How will the Chinese manage in political 
terms? And is it possible that Chinese growth will slow earlier than we anticipate?

Robert Zoellick: Different variables come into play when one talks about problems 
in the future. First, I think that China is on the verge of reconsidering its one-child 
policy. Moreover, one notes that a change is already in progress in urban  
areas—a certain loosening in this key policy, based on decisions made by Deng 
Xiaoping and which go back even to Mao. There is also a debate over how to 
balance consumption and savings in the context of a world economy. If one 
examines their next 5-year plan, for reasons of their own, the Chinese are trying 
to find out how to proceed with that balancing act, including devoting more 
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resources to health and retirement. Next, they then must decide how to guarantee 
appropriate outcomes. Consequently at the level of Chinese internal policy 
dialogue (but also with an international twist), there is an ongoing debate on 
the best way for the country to benefit the most effectively from the experience 
of other countries. Daniel Vasella made a very interesting presentation on the 
ways countries showcase differing performances in matters of care for various 
diseases. Like in many other fields, China is actively interested in what others are 
doing. The third aspect is savings. Chinese savings are likely to be more and more 
necessary within the country’s own economy and in other emerging markets.  
That suggests that the EU and US, which depend heavily on savings to finance 
both public spending and investment, should be asking themselves, over the next 
10 years, where they are now going to find the money.

henri de castries: Consequently, structural reforms are more than ever necessary 
in the US and Europe to face this situation. One important change in developing 
countries was the extraordinary growth in the working age population, between 
2010 and 2030 in Sub-Saharan Africa. What does that imply? We also know that 
the level of savings is not the same in Sub-Saharan Africa and we are aware of the 
important challenges in matters of health. How will all these factors affect Africa 
during the next 10, 15 or 20 years?

Robert Zoellick: There are several challenges to take under consideration.  
The World Bank and groups, such as the Bill Gates Foundation, have worked 
hard on contagious diseases in terms of return on investment; we now know that 
enormous progress can still be made in managing certain illnesses, such as 
malaria or tuberculosis. However, we are also seeing the danger increase at the 
level of non-contagious diseases in all of the developing countries. Daniel Vasella 
spoke of diabetes, heart disease and others. These diseases are set to play  
a role in creating new challenges, linked to their own development in the field  
of healthcare. 

In association with the Bill Gates Foundation, we have studied the way that 
medical care is provided in Sub-Saharan Africa and, to everyone’s surprise,  
we remark that 50-60% of treatment comes from the private sector. Certain 
groups, in particular in Europe, are ill at ease with the situation, because they 
would prefer that it were the public sector, shouldering the burden, but in that 
case, the care-giving would not be of good quality. 

In fact, the public sector does not have the resources to ensure the service. One 
of the facts that we are studying also reveals certain changes in the international 
system. In India, 80-90% of medical treatment is supplied by the private sector 
and the different schemes essentially depend on the hospital system. They exhibit 

“One observes that the ‘youngest’ countries are also 
those which age the fastest.”
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extraordinary productivity factors and quality in certain areas, such as heart 
surgery and treatment for cataracts. Their laws are very different in matters of 
doctor responsibility. Consequently, their fee scales are much more reasonable for 
the same kind of preventive medicine, while to be frank, they use their equipment 
24/7. We are working with Indian medical care providers in order to see if their 
different economic models can be transposed to Sub-Saharan Africa—which 
illustrates growing south-to-north and south-to-south movements in what used  
to be thought of as a north-south world.

Another challenge is human migration, and it concerns not only countries  
in Sub-Saharan Africa, but also the developed countries. While the working-age 
population is declining in Europe, it is going to grow considerably  
in Sub-Saharan Africa. 

There exist different types of migration. One type (unplanned and which can be 
perceived as a kind of “invasion”) is often the result of social unrest. However, 
human migration can also have mutually beneficial effects. This is a political 
challenge for today’s leaders.

Data from current projections suggest (and this concerns both the developed and 
developing countries) that it is already today when politicians will have to begin to 
make choices which are going to determine whether demographic changes will be 
a burden or an opportunity. 

In general, one quickly realises that older workers often offer more understanding, 
experience and know-how. Correctly employed, they boost productivity. 
Consequently, it is time to think about how to grow savings in order to fuel 
investment, which improves the productivity of workers, and how to manage these 
workers so as to increase their productivity.

Of course, that raises questions of employment policy and flexibility, with the facts 
now contesting certain arguments in the classic debate on the topic. For example, 
Europe and the US have always had the feeling that retirement was necessary  
in order for youth to have their chance. 

A growing number of studies by the OECD reveal that this is not a zero-sum 
mechanism. Even if you give older workers the possibility to add value and 
productivity, that still creates opportunities for youth. The concept is logical if one 
considers that a company’s business is not like a zero-sum process, but rather 
like the creation of growth opportunities and economic choices. However, it is 
also good to know how to manage change and consider all of the possibilities. 
In countries which are more favourable to part-time work or to women and the 
elderly working, these levers can have an even greater influence on productivity. 
One also has to take into account the fact that older workers cannot do the same 

“It would be a good idea to discuss prolonging 
the process for 50-year-olds.”
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physical work and in some cases need to work closer to their homes. Daniel 
Vasella evoked urban strategies. One might begin to involve the elderly in the 
planning process. It is also a plus when countries foster a return to the job market 
for women who have been temporarily unemployed, such as when raising their 
children. As you see, there is a whole spectrum of different measures that favour 
a variously active population. Let’s talk about training. When people say training, 
after the end of years of education, in developed countries, they tend to focus on 
the age group of 30-40. It would be a good idea to discuss prolonging the process 
to 50-year-olds, in order that it might also profit ongoing training. Therefore, a part 
of the solution (both for developed and developing countries) consists in getting 
out of the rut of outdated policies in matters of work, savings and healthcare.

henri de castries: In response to your argument that it is not a question of  
a zero-sum mechanism, I would like to evoke with you some European data. 
France is currently the country where the rate of unemployment among the elderly 
is the highest and also is a country where unemployment among youth is the 
highest. Compare that with Nordic countries which have employment rates among 
seniors and youth which are much better. What are the lessons learned here?

Robert Zoellick: This is a good example of the legacy and weight of history. 
However, we have to know when to call into cause basic precepts when situations 
evolve. Financial Times economics commentator Martin Wolf has explained to 
me the historical origins of this situation. In substance, he explained that after 
the 1930s, when unemployment was very high, the basic social contract in most 
Western European countries consisted in saying that people should not enter the 
job market too quickly. They were encouraged to spend more time in their studies 
and in other activities. What is more, they retired earlier. Consequently, Western 
Europe made at that time the choice of targeting an age group, mainly made 
up of men, who were the most productive, since they benefitted from targeted 
measures. Associated with both an upstream and a downstream social system, 
these measures made it possible to reach a certain level of productivity and a 
return to growth. The difference in Scandinavia, even in those days, was (and 
still is) that more effort has been made to bring women into working life. Those 
countries have had the best rates of employment throughout this era, which has 
allowed them to adjust for a portion of the other variables.

That is why we now have to deal with a body of work legislation, a social contract 
and a system of public policymaking which was conceived to solve the problems 
of the 1930s, which is understandable. However, one can now legitimately think 
(given today’s data) that it is useful to revise certain aspects of that social 
contract. The objective is not to make the situation more difficult for people.  
As I already said, concerning certain policies that relate to work, the objective is 
to try and find solutions to help people remain productive at work or in society 
longer than previously, whether that is women raising children, part-time workers 
or others. In the same way that we are relying on information technology to create 
flexibility, we can also rely on it here. 
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henri de castries: You work with governments daily, in developed as well as 
developing countries. Why is it so difficult to sway opinions? Why is it so difficult  
to change policies in place, so that they take into account current data?

Robert Zoellick: To be honest, people are often afraid of change, and when they 
finally accept it, they tend to have high expectations. A co-worker who has looked 
forward all of his or her life to retiring at a certain age, with a certain standard of 
living, is probably not going to be keen to work a bit longer. However, when people 
realise that their standard of living and the public or private benefits hoped for 
are perhaps not on the cards… well, their expectations change and the people 
themselves change to adapt to the new deal. And it is no fault of politicians that 
this is not easy. One must first explain to people how circumstances have changed, 
and then make them understand that it will help if they can adapt to that change.

Certain countries are models, even in the European Union. For example, the 
Netherlands are ahead of the game in terms of flexibility for their working 
population. They have also made interesting progress in the area of healthcare. So 
to come back to Daniel Vasella’s arguments, the costs and services provided vary 
considerably from one country to another. Some rely on institutionalised systems, 
whether based on public hospitals or other resources, which allows the elderly to 
preserve to some degree their lifestyles or to get relief for a portion of their care. 
One can thus hope that other countries will take a long look at these examples. 
Of course, each country thinks that it is unique; however, since the World Bank 
federates 187 members, it naturally has an interesting outlook in so far as its 
vision encompasses different countries and different situations. Sometimes, there 
are interesting best practices in developing countries which can offer a wealth of 
teaching for developed nations.

henri de castries: Japan and South Korea are ageing societies with a high degree 
of innovation. One has the impression that they invest more in technology than any 
other developed country, confronted by challenges of ageing. Have you studied the 
cases of these countries and what is your opinion?

Robert Zoellick: My knowledge of Japan is more from past experience than from 
the World Bank. Japan faces a complex situation, while it also has a relatively 
unique social order. Personally, I think that one factor, which poses the biggest 
problem in the country, is immigration and how to integrate foreigners with the 
active population, because Japanese society is fairly closed in this sense. Even 
Koreans, whose families have lived there for several generations, are not always 
truly integrated. It is a considerable disadvantage.

Obviously, there are different types of retirement systems in Japan as well as 
relatively high levels of savings; however, all that is at loggerheads with government 
policies that have resulted in rather large deficits for the last 10 years. 
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The upshot is both good and bad. As a percentage of GDP, the Japanese national 
debt is very high, although mainly carried by the country’s financial institutions.  
That means a certain level of financial security, but also creates a problem, 
because one might wonder if the money is invested in productive development 
or in what economists are calling a form of financial oppression, which uses the 
savings system to finance perpetual debt. More generally speaking, and a problem 
that arises the moment when governments attempt to manage these side effects, 
how do we know if the policies adopted incite or not financial institutions to hold 
even more public debt? World leaders are not about to use terms like “financial 
repression,” because that would not be very reassuring. However, they can say 
that it is necessary to hold a large portion of public debt for reasons of financial 
strength and national security—which is just another way to say the same thing.

About South Korea, the statistics on ageing are rather striking. Koreans have come 
to grips, already for a certain time, with the need to adapt to those problems,  
to change the nature of their workforce and its training. 

They are a case in transition to the extent that per capita income 50 years ago 
was probably below that in Egypt. South Korea has been particularly successful 
in terms of its growth and development. The process was at first in the hands of 
government; however, the fallout from the 1997 financial crisis led it to recognise 
that government control of financial capital had gone as far as it could. Now, the 
nation is trying to enable more flexibility in investment spending and direct it 
towards more productive uses. 
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We started the research with the assumption that a great deal is known about the 
impact of an ageing population on public finances, but what are less known are 
the implications for business of having a substantially higher average age for both 
consumers and employees. Therefore, in this report we looked at the business 
impacts of rising longevity as well as the degree of corporate preparedness for it. 
This focuses both on the risks and the opportunities and looks at both the internal 
workforce and consumers. 

RISING LONGEvITy 
ANd ITS IMpLIcATIONS 
FOR bUSINESS: 
A SILvER OppORTUNITy?
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BuSineSS iS LARGeLY oPtiMiStiC ABout LonGeVitY’S 
BuSineSS iMPACt

If your company has thought about the implications for its business 
of increased average longevity, does it view this change as mainly 
an opportunity or mainly a change for the business over the next 
five years? 

Business is largely optimistic about the implications of longevity for their 
marketing purposes, their roles as sellers of goods and services, and their 
roles as employers. Longevity is mainly seen as an opportunity. Out of our 
sample of close to 600 senior executives worldwide, 71% saw opportunities 
in longevity, compared with 43% who saw risks. Nearly four times as many 
saw only opportunities compared to those who saw only risks; 39% saw mainly 
opportunities compared to 11% who saw mainly risks.

0% 10%

Have not considered the implications 
of increased longevity for our business

Will present neither opportunities nor risks

Opportunities and risks in equal measure

n = 583

Mainly as a business risk

Mainly as an opportunity

20% 40%30% 50%

Des entreprises très optimistes sur l’impact 
de la longévité sur leur activité
Source : Eurobarometer

13%

6%

32%

11%

39%



172

BiG GRoWtH oPPoRtunitieS AHeAd 

How do you expect the proportion of your revenue that is derived 
from older customers to change over the next five years?

D’importantes perspectives de croissance à venir
Source : incoonue

27%

32%

33%
6%

1%
2%

Decrease slightly (<1-10 %)
Decrease moderately / signi�cantly (>10 % change)
Don’t know

Increase moderately /signi�cantly (>10% change)
Increase slightly (<1-10 %)
No change

There are big growth opportunities ahead, particularly for those companies aware 
of changing demographics and doing something to prepare for them. We found 
that it is a big challenge for governments but represents quite a goldmine for 
business. Two-thirds of the companies we interviewed expected older consumers 
to account for a greater proportion of their sales within the next five years. We 
found, in a separate question, that 40% of executives will market an increasing 
proportion of their products and services specifically to older consumers during 
the same five-year timeframe. 
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SPeCiFiC GRoWtH oPPoRtunitieS FoR CeRtAin 
PARtiCuLARLY iMPoRtAnt SeCtoRS 

Which, if any, of the following industries is likely to benefit most 
over the next five years from the prospect of increased longevity? 

0% 20%

Financial services

Education

Technology and telecoms

n = 583

Healthcare 
and pharmaceuticals

Leisure and tourism

40% 80%60% 100%

Des opportunités de croissance spéci�ques dans certains 
secteurs particulièrement importants
Source : inconnue

Consumer goods

Food and beverages

Retailing

Construction / housing

42%

8%

11%

14%

14%

14%

12%

87%

67%

We looked in a little more depth at which sectors are more likely to benefit, and 
we found that these are healthcare and pharma above all, 87%; the next was 
leisure and tourism at 67%; financial services are also likely to benefit from the 
new demographics. Interestingly, there were a few companies that said there was 
not any particular sector which would suffer as a result of the increasingly older 
demographics of the consumer base. The only companies deemed likely  
to suffer as a result would be those which would fail to adapt to it and change 
their marketing and products mix.
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SMALL CoMPAnieS ARe MoRe ReSPonSiVe  

We looked at the same question from the point of view of small versus large 
companies. The question we asked was in which ways they took increased longevity 
into account, and we found that small businesses seemed more responsive than the 
larger ones in creating entirely new products and services. However, when we looked 
at creating marketing campaigns aimed at older customers, the larger companies 
seemed to have the edge, and when we looked at training sales forces to understand 
the needs of older customers, the larger companies also seemed to have the edge. 

A VeRY HiGH LeVeL oF AWAReneSS oF tHe PotentiAL 
iMPACt oF A HiGHeR AVeRAGe AGe in tHe WoRKFoRCe 

In which of the following business functions, if any, does your 
company take increased longevity into account?

0% 10%

None

Other, please specify

Workforce / Human resources

n = 583

Sales and marketing

Product development / R&D

20% 40%30% 50%

Des opportunités de croissance spéci�ques dans certains 
secteurs particulièrement importants
Source : inconnue

Overall corporate strategy

14%

3%

45%

42%

31%

38%

Then we turned our attention to companies in their role as employers of an 
increasingly older workforce, and we found that the labour force challenge is 
indeed the highest profile issue for business. The workforce and human resources 
issues occupied 45% of the sample, and we asked the companies concerned  
to select all that applied. We asked in which business functions, if any, does the 
business take longevity into account; 45% said workforce and human resources 
and 42% said overall corporate strategy. 

We also asked whether our respondents agreed or disagreed with the statement 
that they expected to have a significantly higher proportion of older workers, 
that is 65 or older, five years from now, and 31% agreed. Therefore, there is 
considerable belief that there will be an older workforce in the years ahead. 
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But A tiMe LAG BetWeen AWAReneSS And ACtion

How effective is your company at managing the following aspects 
of dealing with older customers and employees?

Understanding the needs of older employees

Transferring knowledge from employees 
who are about to retire

Targeting human resources strategies to older
workers (e.g. �exi-time staggered retirement)

Anticipating the impact of increased longevity
on the business

n = 578

Des opportunités de croissance spéci�ques dans certains 
secteurs particulièrement importants
Source : inconnue

Don’t know / No policyNot at all effectiveSomewhat effectiveHighly effective

14% 53% 19%

13% 47% 26%

11% 41% 29%

13% 48% 18%

14%

14%

18%

21%

Although there is such an awareness, there is less of a focus on what companies 
need to change in their HR in order to deal appropriately with their older 
workforce. Companies said that, indeed, their main weakness was their outdated 
HR policies and practices. Nearly one in three, 29%, said that their firms were not 
at all effective at targeting HR strategies to older workers, and 18%, nearly one in 
five, said they did not know, that it was not applicable, or that there was no such 
policy in place. Therefore, quite a considerable proportion of companies are really 
not dealing with the HR resources management implication of the coming ageing 
of their workforces.
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tHeiR BiGGeSt WoRRY: BeinG ABLe to Meet tHeiR 
FinAnCiAL oBLiGAtionS in teRMS oF HeALtHCARe 
And PenSion CoVeRAGe FoR oLdeR WoRKeRS 
But tHeRe iS A diVeRGenCe BetWeen noRtH AMeRiCA 
And WeSteRn euRoPe

What, if any, are the biggest risks for your business  
associated with greater average longevity?La plus grande source d’inquiètude…
Source : Inconnue

North America Europe

Firm’s main concerns

1. Rising cost of healthcare
and pensions

2. Loss ok skills associated
with higher retirement rates

Firm’s main concerns

1. Rising cost of healthcare
and pensions

2. Lack of understanding 
of the needs of older 
consumers

1
9

%

3
0

%

3
8

%

3
0

%

2
1

%

4
3

%
n = 102 n = 207

Lack of understanding of the needs of older consumers
Loss of skills
Rising �nancial liability associated with pension and healthcare provision

Finally, we looked at what concerns companies most of all in light of future ageing 
in demographics, and here we compared North America and Western Europe. 
The greatest concern on both sides of the Atlantic appears to be increased 
healthcare and pension costs that are likely to face companies. There is some 
divergence when you look at the other questions of loss of skills versus failing to 
understand the needs of older consumers. The greater concern in North America 
was loss of skills, that is, not being able to effectively transfer the skills of retiring 
older workers to incoming younger workers. The greater concern in Europe was 
lack of understanding of the needs of older customers, and being prepared with 
marketing campaigns and products that are suitable to an older consumer base.
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ConCLuSion 

We found, in conclusion, that corporate leaders will need to assess the impact of 
rising longevity across several key aspects of their business. One is, of course, their 
overall corporate strategy and the need to adapt business models. The research 
identified HR policies as a key weakness, that is, they need to create greater 
job and career flexibility. We asked the respondents as individuals whether they 
would work beyond the retirement age if they had the opportunity to do so, and the 
overwhelming majority, 79%, said that they would like to work beyond a mandatory 
retirement age if they had the opportunity to do so, as long as the work was 
structured in a flexible way. 

We also found that R&D is an area that companies need to look at more in order 
to tap into the changing needs of an older consumer base; sales and marketing 
also need to create more appropriate marketing campaigns for new demographic 
segments and to train sales teams appropriately. 

I would like to leave you with a quote from one of our in-depth interviewees,  
Jan Willem Kuenen, from the Boston Consulting Group, who said that the coming 
demographic changes will require companies to shift gears and adapt.
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ABout tHiS RePoRt 

A silver opportunity? Rising longevity and its implications for business is an 
Economist Intelligence Unit report, sponsored by AXA. It looks at the risks 
and opportunities faced by businesses as they start to grapple with changing 
demographics, both in terms of their internal workforces and the changing nature 
of consumer demand. This report focuses on trends in developed countries.

To support this study, The Economist Intelligence Unit conducted a global survey 
of 583 executives during January and February 2011. Of the respondents, 
36% were based in Europe, 33% in the Asia-Pacific region and 18% in North 
America, with 13% from the rest of the world. It covers a wide range of sectors, 
including financial services, telecommunications and technology, healthcare, 
pharmaceuticals and biotechnology and professional services. All company 
sizes were represented: 56% of firms polled had an annual revenue of less 
than US$500m, while 35% had an annual revenue of at least US$1bn. 
All respondents worked in management functions, with just over half (55%) 
representing the C-suite or board.The majority (62%) were aged between 
35 and 54, but 24% were aged 55 and over, with 14% under 34.

To supplement the survey findings, The Economist Intelligence Unit also 
conducted wide-ranging desk research and in-depth interviews with a range 
of experts and executives. 

This report in its entirety is available at 
http://longevity.axa.com/en/ecomist_report.php
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AGEING chALLENGES 
ANd GROwING 
OppORTUNITIES

The ageing population will question social structures and lead us to reconsider 
our ways of living and organising society in general. Europe will soon have more 
citizens over the age of 60 than under the age of 20. This change will pose 
a considerable economic challenge, but it should not only be considered in 
economic terms. Today’s youth will live longer and in better health than previous 
generations and this progress is a real opportunity for our world. This trend and its 
potential positive consequences must however be clarified and publicised for the 
new generation not to perceive seniors as a burden on their own living conditions. 
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ville vasaramaki (Finland):  
Executive Director of the European 
Youth Parliament – Finland

Ance Kaleja (Latvia):  
Former President of the European 
Youth Parliament – Latvia

Marco di Giusto (France):  
President of the European 
Youth Parliament – France

Lacina Kone (France):  
Executive Director of the European 
Youth Parliament – France

Jorg Körner (Germany):  
Former Member of the Board of the 
European Youth Parliament – Germany

Young people from Western countries are currently faced with a great paradox. 
They have more and more years to live, but also more and more difficulty in 
ensuring suitable living conditions. Intergenerational conflict must be regarded 
as a serious scenario, as access to stable jobs is tight and gaps between 
generations are increasing. 

As members of the European Youth Parliament, we believe generalised 
demographic change may well be an opportunity, if bridges can be built and new 
models adapted accordingly. In this perspective, we think future solutions will 
have to be inclusive in three ways: 

1.  They cannot be detached from strong investment in youth because, even if  
they will not be the more numerous, youngsters will always remain a great 
resource in terms of innovation and ambition for our world,

2.  They should avoid drops in social status and facilitate youth’s integration within 
working life so as to allow new generations to reach the same socioeconomic 
treatment as the previous ones in a comparable lifespan,

3.  They should aim at strengthening links between young and old in order to turn 
competition between senior and junior workers into supportive and profitable 
cooperation.

We believe that in developing new inclusive models, which deal with the 
challenge of an ageing population, civil society can definitely be a key player. 
Organisations, unions and informal groups of all kinds have the capacity to 
prevent intergenerational conflicts. They help all individuals to play an active part 
in the resolution of the world’s pressing issues, thus promoting and supporting 
the inclusion of all within society. The increased mutual understanding and lifelong 
learning opportunities which these players can provide, is definitely one of the 
keys to better integration between youth and ageing populations.

Ageing populations will jostle our society. The lack of investment in favour of youth 
cannot be an adequate solution to tackle future challenges. Convinced that civil 
society is part of the solution to upcoming challenges, we will carry on working to 
reinforce the social links between all Europeans regardless of their age.
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FOSTERING NEw 
UNdERSTANdING  
ANd pREvENTION
The AXA Research Fund is a major initiative in favour of scientific patronage to support 
different researchers, who are striving to understand and prevent risks, which weigh 
on the environment, the human condition and society. In the last 3 years, the Fund 
has already financed more than 250 fundamental research projects, including money 
for 200 young researchers (writing thesis papers or conducting postdoctoral research) 
who are working in laboratories around the world. AXA’s support enables them to 
work and learn under the best possible conditions. In addition to funding, AXA gathers 
together every year its young grant recipients in order to meet a celebrated researcher, 
to exchange best practice and to help them establish strong ties in the scientific 
community.

The Fund has also made 11 donations of several million euro each to worthy research 
institutions. These endowed chairs (or professorships) aim to attract today’s most 
noteworthy scientists, so as to ensure exceptional training for their future colleagues. 

ReSeARCHeRS RePReSent 42 diFFeRent nAtionALitieS

The AXA Research Fund provides support for 257 research projects in 22 
countries. For instance, the National University of Singapore has received financing 
for research into a possible genetic predisposition to risk-taking. The research 
project aims for a better understanding of biological mechanisms, as sources of 
difference in individual behaviours, when confronted with risk. It uses methods from 
behavioural and experimental economics as well as from biological science.

The AXA Research Fund also makes it possible to attract to the “Old World” talent 
from outside Europe, notably with its creation of an endowed chair at French state-
run institution of higher education and research École Polytechnique. An endowed 
professorship in cardiovascular cellular engineering is now held by American 
researcher Abdul Barakat. The intent is for engineers to forge ahead with medical 
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devices that help prevent cardiovascular accidents, the world’s leading cause of 
mortality. For the first time, atherosclerosis will be the subject of an interdisciplinary 
approach, combining biology and engineering. Today, 20% of devices in 
cardiovascular surgery (stents and small, coiled springs, etc.) generally fail in the 
year after they are inserted. The creation of the AXA-Polytechnique endowed chair  
in cardiovascular cellular engineering encourages a form of research at a time when 
few European engineers are working in the field of biology. The goal is to attract 
upcoming engineers to biology and to create a Master’s Programme, focused on 
teaching about basic interfaces between biology and mechanical engineering.

In another field, this time at business school HEC Paris, the Fund has made  
a donation to research into understanding decision-making processes. Through  
an endowed chair held by Israeli professor, Itzhak Gilboa, the objective is to develop 
at the same time academic research, workshops and conferences, bringing together 
researchers from different disciplines. This should bolster the capacity for research 
at HEC Paris in social and decision sciences, thus reinforcing training for its 
students in leadership skills.

The AXA Research Fund has also endowed a permanent chair at the University 
of Strasbourg, France. Work follows research into supramolecular chemistry, 
initiated by Jean-Marie Lehn, co-winner of the Nobel Prize in Chemistry in 1987. 
The endowed chair aims in particular to develop applications in medical science 
for supramolecular chemistry in a quest to find new solutions for therapies to treat 
age-related diseases. 

A MAJoR tHRuSt oF tHe AXA ReSeARCH Fund 
iS inVeStiGAtionS into LenGtHeninG LiFeSPAnS 
And tHeiR ConSeQuenCeS.

In that area, €12.5 million was granted over the last 3 years to finance  
61 researchers and their teams:

–  52 doctoral and postdoctoral awards made for a total amount of €4.35 million;

–  5 international research projects financed (3 in France, 1 in Switzerland,  
1 in the UK);

–  3 chairs endowed in France and 1 in the UK for a cumulative amount  
of over €6 million.
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