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In this chapter of Our Postmodern Future, Francis Fukuyama explores the social and psycho-
logical implications of technological change. He supposes that we will continue to make
progress in using technologies to extend human lifespan, and then speculates about the
effects this will have on a range of social arrangements, practices, and ways of thinking.
Like Forster, Fukuyama suggests that we may regret getting what we want or, at least, we
will have to cope with profound changes to our world if we get what we seem to want.
Forster and Fukuyama both imagine worlds in which important human values and aspira-
tions are achieved—at least on a technical level—yet both authors seem to be warning us
to “be careful what we wish for.”” Fukuyama suggests that longevity may radically trans-
form how we think about our lives, one another, and the organization of our society.
Increased longevity could wreak havoc on many of our social practices as those in power
hold on to their power for much longer periods of time. In this way, Fukuyama tries to
anticipate the social, ethical, and psychological changes that would accompany the
achievement of one of the preeminent values in western culture—prolonging death. His ex-
ploration reminds us that even when those making technological decisions achieve their
goal, the social changes required to create new technologies and the new abilities engen-
dered by the technology can have broad reaching and pervasive implications.

Many die too late, and a few die too early. The doctrine sounds strange: “Die at the right
time!”

Die at the right time—thus teaches Zarathustra. Of course, how could those who never live
at the right time die at the right time? Would that they had never been born! Thus I counsel
the superfluous. But even the superfluous still make a fuss about their dying; and even the
hollowest nut wants to be cracked.

Friedrich Nietzsche, Thus Spoke Zarathustra, 1.21

The third pathway by which contemporary biotechnology will affect politics is
through the prolongation of life, and the demographic and social changes that will oc-
cur as a result. One of the greatest achievements of twentieth-century medicine in the
United States was the raising of life expectancies at birth from 48.3 years for men and
46.3 for women in 1900 to 74.2 for men and 79.9 for women in 2000.! This shift,
coupled with dramatically falling birthrates in much of the developed world, has
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already produced a very different global demographic backdrop for world politics,
whose effects are arguably being felt already. Based on birth and mortality patterns
already in place, the world will look substantially different in the year 2050 than it
does today, even if biomedicine fails to raise life expectancies by a single year over
that period. The likelihood that there will not be significant advances in the prolonga-
tion of life in this period is small, however, and there is some possibility that biotech-
nology will lead to very dramatic changes.

One of the areas most affected by advances in molecular biology has been gerontol-
ogy, the study of aging. There are at present a number of competing theories as to why
people grow old and eventually die, with no firm consensus as to the ultimate reasons
or mechanisms by which this occurs.2 One stream of theory comes out of evolutionary
biology and holds, broadly, that organisms age and die because there are few forces of
natural selection that favor the survival of individuals past the age at which they are
able to reproduce.3 Certain genes may favor an individual’s ability to reproduce but be-
come dysfunctional at later periods of life. For evolutionary biologists, the big mystery
is not why individuals die but why, for example, human females have a long post-
menopausal life span. Whatever the explanation, they tend to believe that aging is
the result of the interaction of a large number of genes, and that therefore there are
no genetic shortcuts to the postponement of death.*

Another stream of theory on aging comes out of molecular biology and concerns
the specific cellular mechanisms by which the body loses its functionality and dies,
There are two types of human cells: germ cells, which are contained in the female
ovum and male sperm, and somatic cells, which include the other hundred trillion or
so cells that constitute the rest of the body. All cells replicate by cell division. In 1961,
Leonard Hayflick discovered that somatic cells had an upper limit in the total number
of divisions they could undergo. The number of possible cell divisions decreased with
the age of the cell.

There are a number of theories as to why the so-called Hayflick limit exists. The lead-
ing one has to do with the accumulation of random genetic damage as cells replicate.>
With each cellular division, environmental factors like smoke and radiation, as well as
chemicals known as free hydroxyl radicals and cellular waste products, can prevent the
accurate copying of the DNA from one cell generation to the next. The body has a
number of DNA repair enzymes that oversee the copying process and fix transcription
problems as they arise, but these fail to catch all mistakes. With continued cell replica-
tion, the DNA damage builds up in the cells, leading to faulty protein synthesis and
impaired functioning. These impairments are in turn the basis for diseases characteris-
tic of aging, such as arteriosclerosis, heart disease, and cancer.

Another theory that seeks to explain the Hayflick limit is related to telomeres, the
noncoding bits of DNA attached to the end of each chromosome.® Telomeres act like
the leaders in a filmstrip and ensure that the DNA is accurately replicated. Cell division
involves the splitting apart of the two strands of the DNA molecule and their reconsti-
tution into complete new copies of the molecule in the daughter cells. But with each
cell division, the telomeres get a bit shorter, until they are unable to protect the ends of
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the DNA strand and the cell, recognizing the short telomeres as damaged DNA, ceases
growth. Dolly the sheep, cloned from somatic cells of an adult animal, had the short-
ened telomeres of an adult rather than the longer ones of a newborn lamb, and pre-
sumably will not live as long as a naturally born sibling.

There are three major types of cells that are not subject to the Hayflick limit: germ
cells, cancer cells, and certain types of stem cells. The reason these cells can reproduce
indefinitely has to do with the presence of an enzyme called telomerase, first isolated
in 1989, which prevents the shortening of telomeres. This is what permits the germ
line to continue through the generations without end, and is also what lies behind
the explosive growth of cancer tumors.

Leonard Guarente of the Massachusetts Institute of Technology reported findings
that calorie restriction in yeast increased longevity, through the action of a single
gene known as SIR2 (silent information regulator No. 2). The SIR2 gene represses genes
that generate ribosomal wastes that build up in yeast cells and lead to their eventual
death; low-calorie diets restrict reproduction but are helpful to the functioning of the
SIR2 gene. This may provide a molecular explanation for why laboratory rats fed a low-
calorie diet live up to 40 percent longer than other rats.”

Biologists such as Guarente have suggested that there might someday be a relatively
simple genetic route to life extension in humans: while it is not practical to feed people
such restricted diets, Lhere may be other ways of enhancing the functioning of the SIR
genes. Other gerontologists, such as Tom Kirkwood, assert flatly that aging is the result
of a complex series of processes at the level of cells, organs, and the body as a whole,
and that there is therefore no single, simple mechanism that controls aging and
death.®

If a genetic shortcut to immortality exists, the race is already on within the biotech
industry to find it. The Geron Corporation has already cloned and patented the human
gene for telomerase and, along with Advanced Cell Technology, has an active research
program into embryonic stem cells. The latter are cells that make up an embryo at the
earliest stages of development, before there has been any differentiation into different
types of tissue and organs. Stem cells have the potential to become any cell or tissue in
the body, and hence hold the promise of generating entirely new body parts to replace
ones worn out through the aging process. Unlike organs transplanted from donors,
such cloned body parts will be almost genetically identical to cells in the body into
which they are placed, and so presumably free from the kinds of immune reactions
that lead to transplant rejection,

Stem cell research represents one of the great frontiers of contemporary biomedical
research. It is also hugely controversial as a result of its use of embryos as sources of
stem cells—embryos which must be destroyed in the process.? The embryos usually
come from the extra embryos “banked” by in vitro fertilization clinics. (Once created,
stem cell “lines” can be replicated almost indefinitely.) Out of concern that stem cell
research would encourage abortion or lead to the deliberate destruction of human em-
bryos, the U.S. Congress imposed a ban on funding from the National Institutes of
Health for research that could harm embryos,'© pushing U.S. stem cell research into
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the private sector. In 2001 a bitter policy debate exploded in the United States as the
Bush administration considered lifting the ban. In the end, the administration decided
to permit federally funded research, but only on the sixty or so existing stem cell lines
that had already been created.

It is impossible to know at this point whether the biotech industry will eventually
be able to come up with a shortcut to the prolongation of life, such as a simple pill
that will add another decade or two to people’s life spans.!! Even if this never happens,
however, it seems fairly safe to say that the cumulative impact of all the biomedical re-
search going on at present will be to further increase life expectancies over time and
therefore to continue the trend that has been under way for the last century. So it is
not at all premature to think through some of the political scenarios and social conse-
quences that might emerge from demographic trends that are already well under way.

In Europe at the beginning of the eighteenth century, half of all children died be-
fore they reached the age of 15. The French demographer Jean Fourastié has pointed
out that reaching the age of 52 was then an accomplishment, since only a small minor-
ity of the population did so, and that such a person might legitimately consider him-
self or herself a ““survivor.”12 Since most people reached the peak of their productive
lives during their 40s and S0s, a huge amount of human potential was wasted. In the
1990s, by contrast, over 83 percent of the population could expect to live to the age of
65, and more than 28 percent would still be alive at age 85.13

Increasing life expectancies are only part of the story of what has happened to pop-
ulations in the developed world by the end of the twentieth century. The other major
development has been the dramatic fall in fertility rates. Countries such as Italy, Spain,
and Japan have total fertility rates (that is, the average number of children born to a
woman in her lifetime) of between 1.1 and 1.5, far below the replacement rate of about
2.2. The combination of falling birthrates and increasing life expectancies has dramati-
cally shifted the age distribution in developed countries. While the median age of the
U.S. population was about 19 years in 1850, it had risen to 34 years by the 1990s.14
This is nothing compared to what will happen in the first half of the twenty-first cen-
tury. While the median age in the United States will climb to almost 40 by the year
2050, the change will be even more dramatic in Europe and Japan, where rates of im-
migration and fertility are lower. In the absence of an unanticipated increase in fertil-
ity, the demographer Nicholas Eberstadt estimates, based on UN data, that the median
age in Germany will be 54, in Japan 56, and in Italy 58.15 These estimates, it should be
noted, do not assume any dramatic increases in life expectancies. If only- some of the
promises of biotechnology for gerontology pan out, it could well be the case that half
of the populations of developed countries will be retirement age or older by this point.

Up to now, the “graying” of the populations of developed countries has been dis-
cussed primarily in the context of the social security liability that it will create. This
looming crisis is real enough: Japan, for instance, will go from a situation in which
there were four active workers for every retired person at the end of the twentieth cen-
tury, to one in which there are only two workers per retired person a generation or so
down the road. Bul (liere are other political implications as well.
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Take international relations.16 While some developing countries have succeeded in
approaching or even crossing the demographic transition to subreplacement fertility
and declining population growth, as the developed world has, many of the poorer
parts of the world, including the Middle East and sub-Saharan Africa, continue to expe-
rience high rates of growth. This means that the dividing line between the First and
Third Worlds in two generations will be a matter not simply of income and culture
but of age as well, with Europe, Japan, and parts of North America having a median
age of nearly 60 and their less developed neighbors having median ages somewhere in
the early 20s.

In addition, voting age populations in the developed world will be more heavily
feminized, in part because more women in the growing elderly cohort will live to
advanced ages than men, and in part because of a long-term sociological shift toward
greater female political participation. Indeed, elderly women will emerge as one of the
most important blocs of voters courted by twenty-first-century politicians.

What this will mean for international politics is of course far from clear, but we do
know on the basis of past experience that there are important differences in attitudes
toward foreign policy and national security between women and men, and between
older and younger voters. American women, for example, have always been less sup-
portive than American men of U.S. involvement in war, by an average margin of seven
to nine percentage points. They are also consistently less supportive of defense spend-
ing and the use of force abroad. In a 1995 Roper survey conducted for the Chicago
Council on Foreign Relations, men favored U.S. intervention in Korea in the event
of a North Korean attack by a margin of 49 to 40 percent, while women were opposed
by a margin of 30 to 54. Fifty-four percent of men felt that it was important to main-
tain superior worldwide military power, compared with only 45 percent of
women. Women, moreover, are less likely than men to see force as a legitimate tool
for resolving conflicts.!”

Developed countries will face other obstacles to the use of force. Elderly people, and
particularly elderly women, are not the first to be called to serve in military organiza-
tions, so the pool of available military manpower will shrink. The willingness of people
in such societies to tolerate battle casualties among their young may fall as well.'8
Nicholas Eberstadt estimates that given current fertility trends, Italy in 2050 will be a
society in which only 5 percent of all children have any collateral relatives (that is,
brothers, sisters, aunts, uncles, cousins, and so forth) at all. People will be primarily re-
lated to their parents, grandparents, great-grandparents, and to their own offspring.
Such a tenuous generational line is likely to increase the reluctance to go to war and
accept death in battle.

The world may well be divided, then, between a North whose political tone is set by
elderly women, and a South driven by what Thomas Friedman labels super-empowered
angry young men. It was a group of such men that carried out the September 11
attacks on the World Trade Center. This does not, of course, mean that the North will
fail to rise to challenges posed by the South, or that conflict between the two regions is
inevitable. Biology is not destiny. But politicians will have to work within frameworks
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established by basic demographic facts, and one of those facts may be that many coun-
tries in the North will be both shrinking and aging.

There is another, perhaps more likely, scenario that will bring these worlds into di-
rect contact: immigration. The estimates of falling populations in Europe and Japan
given above assume no large increases in net immigration. This is unlikely, however,
simply because developed countries will want economic growth and the population
necessary to sustain it. This means that the North-South divide will be replicated with-
in each country, with an increasingly elderly native-born population living alongside a
culturally different and substantially younger immigrant population. The United States
and other English-speaking countries have traditionally been good at assimilating cul-
turally diverse groups of immigrants, but other countries, such as Germany and Japan,
have not. Europe has already seen the rise of anti-immigrant backlash movements,
such as the National Front in France, the Vlaams Blok in Belgium, the Lega Lombarda
in Ttaly, and Jérg Haider's Freedom Party in Austria. For these countries, changes in the
age structure of their populations, abetted by increasing longevity, are likely to lay
the ground for growing social conflict.

The prolongation of life through biotechnology will have dramatic effects on the in-
ternal structures of societies as well. The most important of these has to do with the
management of social hierarchies.

Human beings are by nature status-conscious animals who, like their primate cous-
ins, tend from an early age to arrange themselves in a bewildering variety of domi-
nance hierarchies.'® This hierarchical behavior is innate and has easily survived the
arrival of modern ideologies like democracy and socialism that purport to be based on
universal equality. (One has only to look at pictures of the politburos of the former So-
viet Union and China, where the top leadership is arrayed‘ in careful order of domi-
nance.) The nature of these hierarchies has changed as a result of cultural evolution,
from traditional ones based on physical prowess or inherited social status, to modern
ones based on cognitive ability or education. But their hierarchical nature remains.

If one looks around at a society, one quickly discovers that many of these hierar-
chies are age-graded. Sixth graders feel themselves superior to fifth graders and domi-
nate the playground if both have recess together; tenured professors lord it over
untenured ones and carefully control entry into their august circle. Age-graded hierar-
chies make functional sense insofar as age is correlated in many societies with physical
prowess, learning, experience, judgment, achievement, and the like. But past a certain
age, the correlation between age and ability begins to go in the opposite direction.
With life expectancies only in the 40s or 50s for most of human history, societies could
rely on normal generation succession to take care of this problem. Mandatory retire-
ment ages came into vogue only in the late nineteenth century, when increasing num-
bers of people began to survive into old age.*

*Bismarck, who established Europe’s first social security system, set retirement at 65, an age
to which virtually no one at that time lived.
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Life extension will wreak havoc with most existing age-graded hierarchies. Such
hierarchies traditionally assume a pyramidal structure because death winnows the
pool of competitors for the top ranks, abetted by artificial constraints such as the
widely held belief that everyone has the “right” to retire at age 65. With people rou-
tinely living and working into their 60s, 70s, 80s, and even 90s, however, these
pyramids will increasingly resemble squat trapezoids or even rectangles. The natural
tendency of one generation to get out of the way of the up-and-coming one will be
replaced by the simultaneous existence of three, four, even five generations.

We have already seen the deleterious consequences of prolonged generational suc-
cession in authoritarian regimes that have no constitutional requirements limiting ten-
ure in office. As long as dictators like Francisco Franco, Kim Il Sung, and Fidel Castro
physically survive, their societies have no way of replacing them, and all political and
social change is effectively on hold until they die.?® In the future, with technologically
enhanced life spans, such societies may find themselves locked in a ludicrous death-
watch not for years but for decades.

In societies that are more democratic and/or meritocratic, there are institutional
mechanisms for removing leaders, bosses, or CEOs who are past their prime. But the
problem does not go away by any stretch of the imagination.

The root problem lies, of course, in the fact that people at the top of social hierar-
chies generally do not want to lose status or power and will often use their consider-
able influence to protect their positions. Age-related declines in capabilities have to be
fairly pronounced before other people will go to the trouble of removing a leader, boss,
ballplayer, professor, or board member. Impersonal formal rules like mandatory retire-
ment ages are useful precisely because they don’t require institutions to make nuanced
personal judgments about an individual older person’s capability. But impersonal rules
often discriminate against older people who are perfectly capable of continuing to
work and for that reason have been abolished in many American workplaces.

There is at present a tremendous amount of political correctness regarding age:
ageism has entered the pantheon of proscribed prejudices, next to racism, sexism, and
homophobia. There is of course discrimination against older people, particularly in a
youth-obsessed society like that of the United States. But there are also a number of
reasons why generational succession is a good thing. Chief among them is that it is a
major stimulant of progress and change.

Many observers have noted that political change often occurs at generational
intervals—from the Progressive Fra to the New Deal, from the Kennedy years to Rea-
ganism.2! There is no mystery as to why this is so: people born in the same age cohort
experience major life events—the Great Depression, World War 1II, or the sexual
revolution—together. Once people’s life views and preferences have been formed by
these experiences, they may adapt to new circumstances in small ways, but it is very
difficult to get them to change broad outlooks. A black person who grew up in the old
South has a hard time seeing a white cop as anything but an untrustworthy agent of an
oppressive system of racial segregation, regardless of whether this makes sense given
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the realities of life in a northern city. Those who lived through the Great Depression
cannot help feeling uneasy at the lavish spending habits of their grandchildren,

This is true not just in political but in inteltectual life as well. There is a saying that
the discipline of economics makes progress one funeral at a time, which is unfortu-
nately truer than most people are willing to admit. The survival of a basic “paradigm”
(for example, Keynesianism or Friedmanism) that shapes the way most scientists and
intellectuals think about things at a particular time depends not just on empirical evi-
dence, as some would like to think, but on the physical survival of the people who cre-
ated that paradigm. As long as they sit on top of age-graded hierarchies like peer review
boards, tenure committees, and foundation boards of trustees, the basic paradigm will
often remain virtually unshakable.

It stands to reason, then, that political, social, and intellectual change will occur
much more slowly in societies with substantially longer average life spans. With three
or more generations active and working at the same time, the younger age cohorts will
never constitute more than a small minority of voices clamoring to be heard, and gen-
erational change will never be fully decisive. To adjust more rapidly, such societies will
have to establish rules mandating constant retraining and downward social mobility at
Jater stages in life. The idea that one can acquire skills and education during one’s 20s
that will remain useful for the next forty years is implausible enough at present, given
the pace of technological change. The idea that these skills would remain relevant over
working lives of fifty, sixty, or seventy years becomes even more preposterous. Older
people will have to move down the social hierarchy not just to retrain but to make
room for new entrants coming up from the bottom. If they don't, generational warfare
will join class and ethnic conflict as a major dividing line in society. Getting older peo-
ple out of the way of younger ones will become a significant struggle, and societies may
have to resort to impersonal, institutionalized forms of ageism in a future world of
expanded life expectancies.

Other social effects of life extension will depend heavily on the exact way that the
geriatric revolution plays itself out—that is, whether people will remain physically and
mentally vigorous throughout these lengthening life spans, or whether society will in-
creasingly come to resemble a giant nursing home.

The medical profession is dedicated to the proposition that anything that can defeat
disease and prolong life is unequivocally a good thing. The fear of death is one of the
deepest and most abiding human passions, so it is understandable that we should cel-
ebrate any advance in medical technology that appears to put death off. But people
worry about the quality of their lives as well—not just the quantity. ldeally, one would
like not merely to live longer but also to have one’s different faculties fail as close as
possible to when death finally comes, so that one does not have to pass through a
period of debility at the end of life.

While many medical advances have increased the quality of life for older people,
many have had the opposite effect by prolonging only one aspect of life and increasing
dependency. Alzheimer’s disease—in which certain parts of the brain waste away, lead-
ing to loss of memory and eventually dementia—is a good example of this, because the
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likelihood of getting it rises proportionately with age. At age 65, only one person in a
hundred is likely to come down with Alzheimer’s; at 85, it is one in six.22 The rapid
growth in the population suffering from Alzheimer’s in developed countries is thus a
direct result of increased life expectancies, which have prolonged the health of the
body without prolonging resistance to this terrible neurological disease,

There are in fact two periods of old age that medical technology has opened up, at
least for people in the developed world.23 Category I extends from age 65 until some-
time in one’s 80s, when people can increasingly expect to live healthy and active lives,
with enough resources to take advantage of them. Much of the happy talk about
increased longevity concerns this period, and indeed the emergence of this new phase
of life as a realistic expectation for most people is an achievement of which modern
medicine can be proud. The chief problem for people in this category will be the en-
croachment of working life on their domain: for simple economic reasons, there will
be powerful pressures to raise retirement ages and keep the over-65 cohort in the work-
force for as long as possible. This does not imply any kind of social disaster: older
workers may have to retrain and accept some degree of downward social mobility, but
many of them will welcome the opportunity to contribute their labor to society.

The second phase of old age, Category I, is much more problematic. It is the period
that most people currently reach by their 80s, when their capabilities decline and they
return increasingly to a childlike state of ‘dependency. This is the period that society
doesn’t like to think about, much less experience, since it flies in the face of ideals of
personal autonomy that most people hold dear. Increases in the number of people in
both Category I and Category II have created a novel situation in which individuals
approaching retirement age today find their own choices constrained by the fact that
they still have an elderly parent alive and dependent on them for care,

The social impact of ever-increasing life expectancies will depend on the relative
sizes of these two groups, which in turn will depend on the “evenness” of future life-
prolonging advances. The best scenario would be one in which technology simulta-
neously pushes back parallel aging processes—for instance, by the discovery of a
common molecular source of aging in all somatic cells, and the delaying of this process
throughout the body. Failure of the different parts would come at the same time, just
later; people in Category I would be more numerous and those in Category II less so.
The worst scenario would be one of highly uneven advance, in which, for example,
we found ways to preserve bodily health but could not put off age-related mental dete-
rioration. Stem cell research might yield ways to grow new body parts, as William
Haseltine. .. suggest[ed].... But without a parallel cure for Alzheimer’s disease, this
wonderful new technology would do no more than allow more people to persist in
vegetative states for years longer than is currently possible.

An explosion in the number of people in Category II might be labeled the national
nursing home scenario, in which people routinely live to be 150 but spend the last fifty
years in a state of childlike dependence on caretakers. There is of course no way of pre-
dicting whether this or the happier extension of the Category I period will play itself
out. If there is no molecular shortcut to postponing death because aging is the result
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of the gradual accumulation of damage to a wide range of different biological systems,
then there is no reason to think that future medical advances will proceed with a neat
simultaneity, any more than they have in the past. That existing medical technology is
capable only of keeping people’s bodies alive at a much reduced quality of life is the
reason assisted suicide and euthanasia, as well as figures like Jack Kevorkian, have
come to the fore as public issues in the United States and elsewhere in recent years.

In the future, biotechnology is likely to offer us bargains that trade off length of life
span for quality of life. If they are accepted, the social consequences could be dramatic.
But assessing them will be very difficult: slight changes in mental capabilities such as
loss of short-term memory or growing rigidity in one’s beliefs are inherently difficult
to measure and evaluate, The political correctness about aging noted earlier will make
a truly frank assessment nearly impossible, both for individuals dealing with elderly
relatives and for societies trying to formulate public policies. To avoid any hint of dis-
crimination against older people, or the suggestion that their lives are somehow worth
less than those of the young, anyone who writes on the future of aging feels compelled
to be relentlessly sunny in predicting that medical advances will increase both the
quantity and quality of life.

This is most evident with regard to sexuality. According to one writer on aging,
“One of the factors inhibiting sexuality with ageing is undoubtedly the brain-washing
that all of us experience which says that the older person is less sexually attractive.”?*
Would that sexuality were only a matter of brainwashing! Unfortunately, there are
good Darwinian reasons that sexual attractiveness is linked to youth, particularly in
women. Evolution has created sexual desire for the purpose of fostering reproduction,
and there are few selective pressures for humans to develop sexual attraction to part-
ners past their prime reproductive years.?5 The consequence is that in another fifty
years, most developed societies may have become “postsexual,” in the sense that the
vast majority of their members will no longer put sex at the top of their “to do” lists.

There are a number of unanswerable questions about what life in this kind of future
would be like, since there have never in human history been societies with median
ages of 60, 70, or higher. What would such a society’s self-image be? If you go to a
typical airport newsstand and look at the people pictured on magazine covers, their
median age is likely to be in the low 20s, the vast majority good-looking and in per-
fect health. For most historical human societies, these covers would have reflected
the actual median age, though not the looks or health, of the society as a whole.
What will magazine covers look like in another couple of generations, when people
in their early 20s constitute only a tiny minority of the population? Will society still
want to think of itself as young, dynamic, sexy, and healthy, even though the image
departs from the reality that people see around them to an even more extreme degree
than today? Or will tastes and habits shift, with the youth culture going into terminal
decline?

A shift in the demographic balance toward societies with a majority of people in
Categories I and II will have much more profound implications for the meaning of
life and death as well. For virtually all of human history up to the present, people’s
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lives and identities were bound up either with reproduction—that is, having families
and raising children—or with earning the resources to support themselves and their
families. Family and work both enmesh individuals in a web of social obligations over
which they frequently have little control and which are a source of struggle and anxi-
ety but also of tremendous satisfaction. Learning to meet those social obligations is a
source of both morality and character. People in Categories I and II, by contrast, will
have a much more attenuated relationship to both family and work. They will be be-
yond reproductive years, with links primarily to ancestors and descendants. Some in
Category I may choose to work, but the obligation to work and the kinds of mandatory
social ties that work engenders will be replaced largely by a host of elective occupa-
tions. Those in Category II will not reproduce, not work, and indeed will see a flow of
resources and obligation moving one way: toward them.

This does not mean that people in either category will suddenly become irresponsi-
ble or footloose. It does mean, however, that they may find their lives both emptier
and lonelier, since it is precisely those obligatory ties that make life worth living for
many people. When retirement is seen as a brief period of leisure following a life of
hard work and struggle, it may seem like a well-deserved reward; if it stretches on for
twenty or thirty years with no apparent end, it may seem simply pointless. And it is
hard to see how a prolonged period of dependency or debility for people in Category
I will be experienced as joyful or fulfilling.

People’s relationship to death will change as well. Death may come to be seen not as
a natural and inevitable aspect of life, but a preventable evil like polio or the measles. If
so, then accepting death will appear to be a foolish choice, not something to be faced
with dignity or nobility. Will people still be willing to sacrifice their lives for others,
when their lives could potentially stretch out ahead of them indefinitely, or condone
the sacrifice of the lives of others? Will they cling desperately to the life that bio-
technology offers? Or might the prospect of an unendingly empty life appear simply
unbearable?

Notes

1. See http://www.demog.berkeley.edu/~andrew/1918/figure2.html for the 1900 figures,
and https://www.cia.gov/library/publications/the-world-factbook/index.html.

2. For an overview of these theories, see Michael R. Rose, Evolutionary Biology of Aging (New
York: Oxford University Press, 1991). p. 160 ff; Caleb E. Finch and Rudolph E. Tanzi, “Ge-
netics of Aging,” Science 278 (1997): 407-411; S. Michal Jazwinski, “Longevity, Genes, and
Aging,"” Science 273 (1996): 54-59; and David M. A. Mann, “Molecular Biology’s Impact on
Our Understanding of Aging,” British Medical Journal 315 (1997): 1078-1082.

3. Michael R. Rose, “Finding the Fountain of Youth,” Technology Review 95, no. 7 (October
1992): 64-69.

4. Nicholas Wade, “A Dill to Extend Life? Don’t Dismiss the Notion Too Quickly,” The New
York Times, September 22, 2000, p. A20.



48 Francis Fukuyama

5. Tom Kirkwood, Time of Our Lives: Why Ageing Is Neither Inevitable nor Necessary (London:
Phoenix, 1999), pp. 100-117.

6. Dwayne A. Banks and Michael Fossel, “Telomeres, Cancer, and Aging: Altering the
Human Life Span,” Journal of the American Medical Association 278 (1997): 1345-1348,

7. Nicholas Wade, “Searching for Genes to Slow the Hands of Biological Time,” The New
York Times, September 26, 2000, p. D1; Cheol-Koo Lee and Roger G. Klopp et al., “Gene
Expression Profile of Aging and Its Retardation by Caloric Restriction,” Science 285 (1999):
1390-1393.

8. Kirkwood (1999), p. 166.

9. For a sample of the discussion on stem cells, see Eric Juengst and Michael Fossel, “The
Ethics of Embryonic Stem Cells—Now and Forever, Cells without End,” Journal of the Amer-
ican Medical Association 284 (2000): 3180-3184; Juan de Dios Vial Correa and S. E. Mons.
Elio Sgreccia, Declaration on the Production and the Scientific and Therapeutic Use of Human Em-
bryonic Stem Cells (Rome: Pontifical Academy for Life, 2000); and M. ]. Friedrich, “Debating
Pros and Cons of Stem Cell Research,” Journal of the American Medical Association 284, no. 6
(2000): 681-684,

10. Gabriel S. Gross, “Federally Funding Human Embryonic Stem Cell Research: An Admin-
istrative Analysis,” Wisconsin Law Review 2000 (2000): 855-884.

11. For some research strategies into therapies for aging, see Michael R. Rose, “Aging as a
Target for Genetic Engineering,” in Gregory Stock and John Campbell, eds., Engineering the
Human Germline: An Exploration of the Science and Ethics of Altering the Genes We Pass to Our
Children (New York: Oxford University Press, 2000), pp. 53-56.

12. Jean Fourastié, “De la vie traditionelle a la vie tertiaire,” Population 14 (1963): 417-432.
13. Kirkwood (1999), p. 6.

14. “Resident Population Characteristics—Percent Distribution and Median Age, 1850-
1996, and Projections, 2000-2050,"” www.doi.gov/nrl/statAbst/Aidemo.pdt.

15. Nicholas Eberstadt, “World Population Implosion?,” Public Interest, no. 129 (February
1997): 3-22,

16. On this issue, see Francis Fukuyama, “Women and the Evolution of World Politics,” For-
eign Affairs 77 (1998): 24-40.

17. Pamela ]J. Conover and Virginia Sapiro, “Gender, Feminist Consc'iousness, and War,”
American Journal of Political Science 37 (1993): 1079-1099.

18. Edward N. Luttwak, “Toward Post-Heroic Warfare,” Foreign Affairs 74 (1995): 109-122.

19. For a longer discussion of this, see Francis Fukuyama, The Great Disruption: Human Na-
ture and the Reconstitution of Social Order (New York: Free Press, 1999), pp. 212-230.

20. This point is made by Fred Charles Iklé, “The Deconstruction of Death,” The National
Interest, no. 62 (Winter 2000/01): 87-96.



“The Prolongation of Life”’ 49

21, Generational change is the theme, inter alia, of Arthur M. Schlesinger, Jr.’s, Cycles of
American History (Boston: Houghton Mifflin, 1986); see also William Strauss and Neil Howe,
The Fourth Turning: An American Prophecy (New York: Broadway Books, 1997).

22. Kirkwood (1999), pp. 131-132.

23, Michael Norman, “Living Too Long,”” The New York Times Magazine, January 14, 1996,
pp. 36-38.

24. Kirkwood (1999), p. 238.

25. On the evolution of human sexuality, see Donald Symons, The Evolution of Human Sex-
uality (Oxford: Oxford University Press, 1979).

‘4QCL\woLw V"A SOO‘QJC],

- D. G- Josnson
L g™ Wemmors



