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At 72 I am almost half the age of the Amer-
ican Association for the Advancement of
Science and belong to the generation that
made the 20th-century revolution in biolo-
gy. We have lived through a century of mo-
mentous changes, both in science and soci-
ety, and more is still to come.

In the grim days of the Cold War, with
the threat of global nuclear war hanging
over us, who could have imagined that
Communism would undergo a total col-
lapse, that the Soviet Union would disin-
tegrate, and that Russia would rapidly
become a poor country controlled by
gangsters. Our world now has an imme-
diacy of contact never experienced be-
fore. Technology has brought all of hu-
manity together, and nearly everything
can be watched live—war in the Middle
East, ethnic cleansing in Bosnia, and
people dying of starvation and disease in
Africa. Whereas it once took days or
weeks for news to travel and a year for an
influenza epidemic to spread, news can
now be transmitted instantaneously and a
new virus can spread all over the world
in 24 hours.

All around I see evidence of the impact
of science on society. This is so obvious
and so well known that little more re-
mains to be said about it. Science and the
technologies it has spawned form the ba-
sis of all human activity, from the houses
that we live in, the food that we eat, the
cars that we drive, to the electronic gad-
getry in almost every home that we use to remain informed
and entertained.

Yet, despite these technological innovations, the paradoxes
that I noticed when I was young are still with us: In advanced
societies an increasing proportion of national wealth is now
spent on health and recreation and large sums of money are de-
voted to military enterprises, while in the underdeveloped world
famine and pointless wars still exact a terrible toll of human
lives, malnutrition and disease are still rife, and even the basic
necessities of life such as food and shelter cannot be provided
for all. There is no doubt that great advances could be made in
the treatment of malaria and other parasitic diseases that afflict
more than half of the world’s population, but the people who
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have these diseases also have another called
MDD—money deficiency disease. There are
many problems that science and technology,
by themselves, are unable to solve given the
economic structure of the world that we live
in. So when we speak of the impact of sci-
ence on society we are speaking about the
more advanced countries, and when we spec-
ulate on the future, it usually concerns the
same areas of the world.

Following the advent of molecular biol-
ogy came the technologies and their appli-
cations. For many years it was widely held
that molecular biology was a completely
useless subject, a “fundamental” science of
no interest to those working on practical
matters. Then suddenly it came to be
viewed as dangerous, and genetic engineer-
ing was considered an almost Satanic activ-
ity. Biological scientists became suspect
and trust in this science diminished, as fan-
tastical scenarios were played out to an in-
creasingly terrified public. Our times are
characterized by a view that we can ac-
complish everything in this generation, es-
pecially if we can find and apply the right
technology. Thus when a newspaper jour-
nalist accused me of being one of the sci-
entists who is going to make people in a
test tube, I had to reply that I could think
of a much more pleasant and cheaper way
of making people than genetic engineer-
ing. The fixation on technology gives us a
slanted view of human existence. For ex-
ample, immortality may be a futile notion,
yet some believe that through the use of high technology it
might nevertheless be brought off.

The history of the last 25 years teaches us the profound
lesson that it is necessary for scientists to communicate to
society at large not only the content, use, and misuse of sci-
entific discoveries, but also what their work tells us about the
intrinsic limitations of our bodies and minds. This is not an
easy task, especially in a science whose content becomes
more complicated every day.

I do not know whether I want to speculate on what impact
science will have on society in the next 150 years. I wish I
could say that we will banish hunger and war, and I wish I
could reassure readers that we will still have a planet to live
on. As everybody knows, this does not depend on science
alone but on economic forces and political wills, something
that scientists do not control.
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However, there is another subject that is not often discussed
in this context: the impact of society on science, the inverse of
the general theme of this essay series. Much like the evidence
for the impact of science on society, the evidence for the im-
pact of society on science is all around for everyone to see,
mainly in the form of the large (but never sufficient) funding
that science enjoys in the more advanced countries. Society
and its arm of action, government, understands that science has
developed powerful methods for solving a large number of
problems. What distinguishes science from all other kinds of
problem-solving activities is the de-
mand that the answers it discovers work
in the real world. It is why rulers gave
up slaughtering animals to examine
their entrails: Magic does not exist in
any world at all. However, in stimulat-
ing and supporting science, society, as
the paymaster, has taken a much short-
er term view of research than most sci-
entists would like. There
has been much discus-
sion about the different
kinds of science. We
call one pure, anoth-
er applied, and a
possible third, stra-
tegic—it could also
be called “apploid™—
that is pure but des-
tined to become ap-
plied. Then there is
mission-directed
as opposed to cu-
riosity-driven re-
search, a distinc-
tion that I find
particularly ob-
noxious because
one can almost see
the word *idle” in
front of curiosity. Ac-
tually, the answer to
the question of which type of sci-
ence to fund is quite simple: Since
all science is problem driven, it
should be judged by the quality of
the problems posed, and the quality
of the solutions provided.

Governments support research be-
cause its findings contribute greatly to
social ends such as the health and
wealth of citizens, causes that get
politicians re-elected and for which
people pay taxes. Of course govern-
ments indulge in other activities that
cost much more than scientific re-
search, and one can always find mili-
tary expenditures that could keep a lot
of labs going for a long time. The in-
creased funding for scientific research
in recent years, especially in the health
fields, has resulted in a great expan-
sion of the number of scientists and
thus in increased competition for aca-
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demic and research funds. We have established an elaborate
system of peer reviews to deal with this competition, and a
similar process is in force for the publication of scientific re-
sults. All of this has subtle consequences for the scientific en-
terprise. If you know what sort of research is wanted by a
committee you write your grant to satisfy these expectations,
and if you know what the oligarchy believes is the correct
view of a subject, you give your paper that slant. Ironically,
all of this was originally introduced to ensure fairness and to
eliminate the older system where powerful people got all the
money, appointed who they liked to
their laboratories, and published only
papers written by their friends. Both
the old feudal system and the new bu-
reaucracy have consequences for sci-
entific innovation; the former nar-
rowed its pursuit to only a few, while
the latter discourages its pursuit by all.
But there are also more insidious ef-
fects because in most
countries research and
education are now
linked almost ex-
clusively to uni-
versities: Post-
docs learn from
professors, stu-
dents learn from
postdocs, and the
art of surviving is
very quickly trans-
mitted. It is only
through the use of sub-
terfuge such as apply-
ing for money for
work already done that
innovative  research
can be freely pursued.
We need to take
these matters serious-
ly, otherwise science
will lose the indepen-
dence of thought required for innova-
tion that it has cherished for cen-
turies. In my own subjects, genetics
and molecular biology, research has
become so directed toward medical
problems and the needs of the phar-
maceutical companies that most peo-
ple do not recognize that the most
challenging intellectual problem of
all time, the reconstruction of our bi-
ological past, can now be tackled with
some hope of success. I hope it is not
too much to ask that rich societies
provide more support for this and oth-
er fundamental fields of biology. We
need to assure the future of biological
research and prevent it from becom-
ing stilted and boring. We can only do
this by attracting new young minds to
our science and offer them problems
as challenging as those that excited
my generation.
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