
NEW VOICES IN CHEMISTRY

M
y professional gratifica-

tion, like that of most chem-
ists, stems from tangible tasks
such as inventing substances,
designing experiments, and

analyzing data. But today I write about the
future of the chemical enterprise. As a sci-
entist, forecasting the future pushes me far
beyond my comfort zone. For one thing,
long-range predictions are mere conjecture.
But when I think of the future, I am not as
concerned about what science we will do as
much as what science will do to us.

Human nature has changed little over
time. In great contrast, technology has
developed at an accelerated pace, fueled
by the numerous and beneficial scientific
advances of the past century (many attrib-
utable to the chemical enterprise). Human-
ity and its technology have traveled
together in harmony with only a few bumps
along the way. But considering where we
are today and the rapid rate of change we
are experiencing, we need to face the pos-
sibility that our own technology is on the
verge of changing us.

Two headlines almost certain to appear
before this century closes are “Machine
Intelligence Surpasses Human Intelligence”
and “Human Genome Is Intentionally
Manipulated.” Either of these advances has
the potential to course-correct human des-
tiny. How might these scenarios play out?

Enter “Silico sapiens.” Progress in
imaging and neuroscience might enable
the mapping of an individual’s entire
neural network, capturing in digitizable
format all of a person’s cognitive experi-
ences and thought processes. This infor-
mation could be ported to silicon, and with
advances in artificial intelligence, allow a
person’s intellectual engine to run at elec-
tronic speed or be transported anywhere
through the network.

The possibility of human genetic
enhancement is easier to imagine and
already is being debated. The real question
is where to draw the line. It is not farfetched
to predict that primary care providers will
practice some form of genetic medicine 10
years from now and that in two to three
decades, individualized preventive medi-
cine will be available for many diseases.
Once germline gene therapy is possible,

humans would, in principle,
have the ability to control
their own evolution.

As I see it, we will have
three options: champion
anti-technology move-
ments and become mod-
ern-day Luddites; fully
embrace the new technolo-
gies and use them to create
“superior” human beings; or
decide where we won’t go,
set up boundaries, and
enforce them. History
teaches the unlikelihood of
the first option. The second
option is troubling to me,
yet this option might play
out through at least three
mechanisms. (I will discuss
the third option later.)

In the “caught-off-guard”
mechanism, technological changes are
introduced in small steps. One at a time,
they seem gradual and always for the bet-
ter. Before we realize what has happened,
we are dependent on the technology.

In the “salvation-through-technology”

mechanism, mounting socioeconomic
pressures drive mankind to embrace a
radical technological fix to its problems.
In the future, the most serious concerns
might be the accessibility to and purity of
water, the availability and environmental

friendliness of energy re-
sources, the abundance of
food, the effects of climate
change, and the ability to
maintain world security
against threats of biological
warfare. Many of these prob-
lems will be caused, in some
way, by technology itself.
Clearly, a crucial role for the
chemical enterprise will be
to stay ahead of these haz-
ards, ward off real dangers,
and lower the perceived peril
that they could instill.

In the “transhumanist”
mechanism, activists who
believe humanity can and
should accelerate the evolu-
tion of intelligent life be-
yond its current human
form by means of science
and technology exert polit-

ical pressure. Because the science is not yet
available, this stance is not now taken seri-
ously. However, transhumanism is creep-
ing into political rhetoric in ways that cer-
tainly could affect our future.

The third option—set and keep bound-
aries—is the most sensible. It provides the
surest protection of human dignity in the
face of intensifying dilemmas. Technology
that knows no bounds eventually will tran-
scend our species; technology kept in check
will continue to serve humankind.

We must boldly face the future but also
be mindful of where we are heading. The
chemical enterprise has played a major role
in shaping modern technology, and we are
responsible for maintaining control in shap-
ing what technology does to us. Change is
coming—and it is coming rapidly. We must
be ready!
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CONTAINING TECHNOLOGY
Setting realistic boundaries will help humans
maintain control over technology, not vice versa

STARTING YOUNG Moore is
helping his children Lexie (12) and
Alex (9) discover chemistry by
bringing them into the lab with him.

NEW PRIMORDIAL
SOUP Artistic
interpretations of iron
(depicted as an
arachnid) conjugated by
histidine and other
nearby amino acid
residues (depicted 
by arms).
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