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ICTURE YOURSELF as a
P protohuman, Moo habilis,

alive in the lower Paleo-
lithic era. Though you don't
know it, your species has recently
—oh, in the last half million
years—started on a new
evolutionary path: your
apstralopithecine forebears
in African woodlands were
herbivorous, but you eat
mieat, To kill small animals
and scavenge larger ones’
remains, vou shape stones and
use them as you would the claws
and fangs you lack. The payoff is
immense: the food you can cut
from the carcasses with those
tools is higher in protein and fat
and lower in nonnutritive fiber
and poisons than anything your
herbivore ancestors enjoyed. You,
anel each of your children's gen-
erations, consequently gain in sz
and strengeh. You move into new
ecological niches and compete
with more species.

Alter just a few hundred thou-
sand years other changes fullow,
Before you began using stone
implements, your hands were
apelike, the fingers curved, with
pointed tips. Now your finger
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bones are straighter, with stronger
thumbs and broader rips. Your
legs are longer, your arms shorter,
and with your doubled total size,
your body resembles a modern
human's. Sill, it"s the growth of
your brain—twice as big within
a million years, three times bigger
by the middle Paleolithic era—that
has been most wonderful and
terrible. Metabolic needs like food
processing constrain most mam-
mals® brain size; by adding
meat to your diet you have
reduced your gut, free-
ing that metabolic cnergy
for use by vour brain, and
thereby enabling symbaolic
communication, abstract
thought, and planning,
Altozether, primitive technal-
ogy has catalyzed the expansion
of your cognitive capabilities and
the transformation of vour physi-
ology into something that would
have seemed incomprehensible
to your tiny australopithecine
predecessors. By 50,000 Be, you
have spread fram Afiica through
what is now Asia, Europe, and
Anrstralia, and you possess a variety
of took—knives, axes, scrapers,
harpoons, awls, and needles—io
supplement your biological reper-
toire. You are now Homo sapiens.
Genus Home has undergone
little cerebral development since
that point. Where ance the inter-
play of technology, culture, and
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biology created a feedback loop
thar drove evolution of brains and
bodics, this gene-culture coevolu-
tion has plateaned, with our cul-
ture continuing to evolve while
our hunter-gatherer fundamentals
rernain unchanged,

Many people believe that before
technology culwures distorted the
species, human beings had lived
harmoniously with nature. For
example, Mative Americans are
often represented as having lived
in a prelapsarian state, although
fossil records show that they,
too, hunted species to extine-
tion. Distrust of technology has
cmerged in all recorded cultures:
in Primitivism and Related ldeas
i Amhiguity (1935), historians
Arthur Lovejoy and George Boas
proved that a belief in a superior,
primitive past existed as early as
the fifth century se, embedded
in foundation myths like Greek
mythology's Golden Age and the
Bible's Garden of Eden.

In Living with the Genfer Essays
on Techwolagy and the Quest for
Human Mastery, 16 writers dis-
cuss humanity's unhappy rela-
tionship with its defining activity.
In the introduction, editors Alan
Lightman (a physicist, novelist,
and adjunct professor of humani-
ties at the Massschusetts Institute
of Technology ), Danicl Sarewitz
(head of Columbia University's
Center for Science, Policy, and




Outcomes), and Christing Desser
{executive director of the Funders
Working Group on Emerging
Technologies) write that their
purpose is not “to arrive at some
grand synthesis but to shine an
intense...light onto the central
dilemma of our times.” Somchody
decides what technologies get
developed and deployed. Why
shouldn’t you and | be heard
from? The editors insist: “We
are performing a grand experi-
ment on ourselves in the com-
plete absence of informed prior
consent. It would be possible to
proceed more deliberately, more
inclusively, more consciously, but
this would require trading speed
fior prudence, economic gain for
social learmning.”

But why not seek informed
consent? There are, after all,
real examples of an entire soci-
ety's consenring to a new technol-
opy. For instance (although none
of the contributors discusscs it)
there's the Decode Genetics proj-
ect, founded by Kiri Stefinsson,
in which leeland's population—a
quarter of a million genetically
homogenous people, and an ideal
population for tracking the differ-
ences that contribute 1o disease—
decided ro surrender their genetic
data to researchers. Several hun-
dred citizens were educated for 18
months about the scientific issues
before voting as representatives
for the rest of leeland. It would be
mice to believe that this procedure
is reproducible with a population
the size of the United States’, and
that enoogh Americans might
agree 1o be representatives. But
could the ideological blinders be
kept off

“MNo™ seems the likely answer,
given how many of the book's
essays share one pervasive, dis-
turbing assumption, The authors
(overwhelmingly American) rep-
rescni differing political doctrines,
and generally call for more demo-
cratic, socially accountable uses of
technology. So what's disturbing?
A great deal—if those whio believe
the function of science 15 (o
explain why things are as they are.
I his essay “Blowhack i Genetic
Engineering,” Mark Schapiro
writes that “an unwillingness to
ask the right questions has been
the central flaw of LS, science
palicy.” What, according to Mr,
Schapiro, are the right questions?
The notion that science’s job is to
discover how the universe works
miist be dethromed, he writes. He
cites Michael Crow, president
of Arizona State University; “If
you say, for example, that the aim
of science is to more equitably
distribute a higher quality of life,
that in itself would change the
nature of science....lt would no
longer be enough to say that you
have helped unravel another aspect
of nature and the universe.” "To
maore equitably distribute 2 higher
quality of life” is an admirable goal
for technology—but Mr. Schapiro
doesn’t distinguish between scien-
tia and techme.

After that, it's not such a stretch
for another contributor, Shiv
Visvanathan, to inveigh against
the “morl infantilism™ of science,
which, by cleaving to the idea of
objective truth, is a brutal threat
to “plural knowledge systems,
destroying and de-skilling the
gene pool of knowledge.” As
an alternative, Dr, Visvanathan
supports “cognitive justice” with
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“fairness and dialogue among
different knowledge systems to
prevent the marginalization or
museumization of any of them.”
That some “knowledge™—say,
that the Earth is fat—is verifiably
false doesn®t enter into it; he writes
approvingly of a tribe of people
who “would not till the soil when
they thought it was menstroat-
img." If this particular essayist
makes for an easy target, his views
represent the logical extension of
an assumption shared by most of
the contributors; science, and not
only technology, should serve the
interests of the greatest number of
people. But almost all scientists
believe that science’s role is to
inquire impartially into the world
as it i%, not as homan beings might
wish it to be,

Philip Kitcher, a philosophy
professor at Columbia University,
begins his essay with much throat-
elearing (noting, for instance,
that theological justifications for
science no longer satisfy us as
they once did Isaac MNewton),
then delivers the truism that there
is a scientific agenda, and that
it is ultimately set by humans.
With that, he tries defining what
“well-ordered science” might
look like. Well-ordered science
would be democratic, unlike the
privatization of research, which
often neglects people’s interests in
favor of casy profits. Dr. Kitcher
admits that he can't answer the
question posed in his essay’s title,
“What Kinds of Science Should
Be Done?” but concludes that
anything is better than what we
are doing now. When we're sick,
he writes, "we're not much moved
by someane who tells a few tales
about spontanecus recovery...we




want to know just when to inter-
vene and when to leave things
alone.” But we don't know what
we don't know, so we can't guess
when to intervene and when to
leave matters alone, The agenda
of scientific research may reflect
human biases and emphases, but
the future content of science is
dictated by the universe itself.
A scientific hypothesis is good
because it's verifiably true, not
because it serves a particular politi-
cal philosophy—not even one we
admire, like democracy.

This nonhumanistic aspect of
science, however, is what most
of the contributors dislike. Dr.
Visvanathan is not extreme in
calling for “science as a mode of
perceiving...to be localized...
within a wider metaphysics of the
pood, the true, and the beautiful.”
This sentiment (if not its language )
is probably typical of ULS. culture
at lange: the idea that science can be
exactly what we wish is a popular
one. In such a context, referendain
America, like the one that preceded
the Decode project in leeland, seem
excecdingly unlikely,

D o the scientists in this book
—a minority among the
anthropologists, liwyers, journal-
ists, and “democratic decision
theorists™ —enlarge the debate?
Only slightly. In "Science and
Happiness,” Dr. Sarewitz points
out that advances in science,
technology, and affluence don't
make us happier. Still, while most
cultures may find the same level
of “mopiness” (the rain forest
dweller is not unhappier than the
LLS, suburbanite), Dr. Sarewitz
has forgotten that human beings
now live, and mope, sow longer
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than they did two centuries ago,

The most subversive picce
here may be “The Origin of the
Genie,” by Kathy Schick and
Micholas Toth. By simply delin-
eating our evolution since the
lower Palealithic era, they clarify
how technology, far from sud-
denly threatening our humanity,
redefined us from the very start,
The anthropological evidence
suggests we have always been
technology's creatures, and the
book’s contributors could have
addressed that record. They might
have asked some interesting ques-
tions. What, for instance, is the
likely prognosis—to borrow Dr,
Kitcher's medical metaphor—for a
sociery that attempts to restrict or
direct technological innovation?

History instructs us that such
attempts often fail, and in fil-
Ing, create more misery than they
avoid, Fifteenth-century China
was the world's preEminent
civilization until its ruling classes
became frightened of new tech-
nologies and halted an incipient
industrial revalution. By the 19
century, Europeins possessed
such military superiority that
they were able to dominate the
Middle Kingdom. Today, the U5,
government is hoping to obstruct
new technologies—specifically,
genetic ones—even though other
nations are investing in them,
This attempt to freeze develop-
ment will probably end badly for
the United States.

Becawse scientific and techno-
logical progress renders accus-
tomed ways of living obsolete,
human apprehension is natural,
But since science and technology
are unlikely to be constrained,
Living with the Gende's essayists
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might have asked 4 deeper ques-
tion. Humanity rates its cognitive
powers highly, bur we are a young
species., Is our continuing acocumu-
lation of knowledige 2 good evolu-
tionary strategy?

t's worthwhile to realize how

freakish our intelligence is,
compared to that of other ani-
mals, It's prabably a side effect
of another selected trait; William
Calvin, a neurophysiologist at
the University of Washington a
Seattle, has proposed that rock
throwing demanded advanced
motor skills and also increased
the number of newrons, Evolved
for rehearsing and storing rock-
throwing sequences, those brain
cells were then assigned to other
sequences. Where other species
adapted by means of natural selec-
tion—proceeding only at the pace
of biological evolution—humans
could mentally simulate and solve
problems, So s human intelligence
just a passing abermtion on the far
end of life's bell curve—or at the
forefront of an evolutionary trend?
The answers would say a great
deal about the long-term benefits
of technology-using, knowledge-
accumulbiting intellipence,

From individual experience we
know that the accumulation of
knowledge incvitably alters a per-
son. Mew memories and pathways
are created, sometimes in perma-
nently destabilizing ways, eventu-
ally creating a different individual,
For the species, too, knowledge
transforms, and we may blow
oursclves up—or apply our imel-
ligenee to evolve imo something
unrecognizable. But intelligence
is the hand we were dealt, and it s
the hand we must play out. &
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