
artificial intelligence guru Hans Moravec
(who is discussed at length in Charles
Rubin’s piece earlier in this issue).
According to Moravec’s website, the sys-
tem uses stereoscopic cameras and a com-
puterized grid to map the size and distance
of objects, so that robots can “deal with
unexpected route hazards” and “locate des-
tinations that move unpredictably.”

There have also been advances in robot-
human interaction. Engineers at Vanderbilt
University are working on a robotic sys-
tem capable of recognizing human mental
states. The robot’s input comes from sen-
sors that collect physiological data—
heartbeat, sweat production, blood pres-
sure, and other indicators—which are
combined to give a general picture of a
person’s psychological attitude. In a paper
in the journal Robotica last November, the

engineers said that this technique will “be
useful in the future human-robot coopera-
tion activities, where the robot will recog-
nize human stress and respond appropri-
ately.” Other researchers have recently
made progress in designing robots capable
of interpreting human gestures, facial
expressions, and speech.

The U.N. report predicts that there will
be millions of robots in people’s homes by
the year 2005, creating a market of more
than $2 billion. Such grandiose predictions
aren’t new—some experts had forecast that
the market for home robots would be that
size by the year 1990—but they seem more
tenable now, with thousands of robotic
dogs and vacuum cleaners already in peo-
ple’s homes. The only question that
remains: Will our robots make life better or
make us helpless?

138 ~ THE NEW ATLANTIS

Copyright 2003. All rights reserved. See www.TheNewAtlantis.com for more information.

Aseries of scientific and technical
experiments in China over the past
several years have combined to

raise yet more troubling questions about
the ethics of biotechnology in that still-
authoritarian country.

The recent progress in biotechnology in
China has its roots in Deng Xiaoping’s
1986 approval of a grand strategy to bring
science in the straggling socialist state up
to speed with the developed countries.
Biotechnology in particular became a pri-
ority in the 1990s, after it became clear
that American companies had a strangle-
hold on the information technology sector.
Determined to seize upon the next com-
mercially lucrative technology revolution,
the leadership in Beijing began to ramp up
biotech research and development.

Despite China’s cash-strapped economy
and sparse patent protections, the coun-
try’s biotechnology project has racked up
some impressive results. In 2001, Chinese
researchers grew dog bladder tissue on the
back of a mouse—a freakish bio-engineer-
ing “success” performed in a military med-
ical research institute. In April 2002, a
team of researchers at the Beijing Genomics
Institute released a rough draft of the
genome of one strain of rice. Even though
the Chinese results were not as complete
or accurate as those announced in
December by a Japanese-led international
consortium of rice genome mappers, the
Chinese researchers managed to shock
observers by producing their draft in just
three months.

In addition, Chinese scientists claim to
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have been cloning human embryos (using
rabbit eggs and human DNA) since
1999—two years before U.S. researchers
accomplished this ghastly feat using only
human materials—reportedly for the pur-
poses of isolating stem cells and possibly
harvesting spare organs and tissues. The
Chinese Ministry of Health recently
approved plans for the country’s first
state-run stem cell bank, and although the
facility is smaller than stem cell banks in
the U.S., it will likely become the largest
such bank in Asia.

So the question now arises: With China
conducting cutting edge biotech experi-
ments, what limitations will be placed on
research there? This question has interna-
tional ramifications because of the global
nature of modern science.  If the Chinese
attempt biotech research that Western sci-
entists now avoid for ethical or legal rea-
sons, competitive motivations—the lust
for fame and fortune, personal and nation-
al—may erode the ethical and legal limits
in the West, too.

The fact that Chinese scientists don’t
share the ethical concerns of their
Western counterparts is confirmed by a
1993 survey of 255 Chinese geneticists: An
overwhelming majority said that public
health and the “quality” of the population
should be improved through practices that
would be rejected in the West as eugenics.
The scientists strongly supported govern-
ment-mandated genetic screening before
marriage, and more than 90 percent
favored forbidding couples with certain
genetic mutations from having children.
Although the survey was conducted before
the major biotech breakthroughs of the
late 1990s, there is reason to think that
attitudes haven’t changed. “Chinese cul-
ture is quite different,” said the Chinese
scientist who performed the survey.

“Things are focused on the good of society,
not the good of the individual. It would
shock people in the West, but my survey
reflects cultural common sense.”

Not quite. Eugenics is an historical aber-
ration in China, consonant with modern
communist thinking but hardly “common
sense” to China’s ancient Confucian cul-
ture. Under the guise of its family plan-
ning programs, the Chinese state has pur-
sued its own political ends and promulgat-
ed the eugenic ideal.  China’s longstanding
one-child policy was codified in a new law
enacted last September. The law obligates
the civil sector—media, business, educa-
tional and other civic institutions—to pop-
ularize and advance the state’s family plan-
ning programs. It also rewards parents
who have only one child with preferential
treatment in the administration of welfare
programs and other social initiatives,
while imposing financial penalties on those
who fail to comply with the family plan-
ning policies of the People’s Congress.
The result of these policies is a “voluntary”
eugenics state, in which parents are under
enormous pressure to ensure that their
one and only child is of “good quality.”

There are two other ominous develop-
ments worth noting. The first is a 1998
policy that requires scientists to get gov-
ernment permission before using China’s
“human genetic resources”—a category
that includes organs, tissues, blood sam-
ples, and any genetic materials, products,
or even information. This policy gives the
Chinese state enormous administrative
control over these human “resources” to
make sure they are “rationally utilized”—
not exactly the kind of regulatory system
we’re pining for in the United States.

Second, there are plans to develop a new
“genetic identification card” that would
convey certain genetic information about
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the cardholder. It is not yet clear how this
new high-tech card will be used, but sure-
ly such biotechnology creates new possi-
bilities for governments that seek to con-
trol their people.

Fortunately, there is also growing inter-
est in bioethics in China. According to a
2002 report from the U.S. embassy in
Beijing, small activist groups “were suc-
cessful in pressuring scientists from work-
ing on human-rabbit chimeras and stop-
ping funding to another researcher who
sought to develop human-bovine chimeras.”
The report adds that institutes for
bioethics are forming in major biotechnol-
ogy centers on the eastern seaboard and in
several places in Sichuan.

The report also notes that, in 2001,
two national committees on bioethics “pro-
posed ethical guidelines on human embry-
onic stem cell research” and cloning,
including a ban on producing children
through cloning. Still, the only govern-
ment regulation regarding the creation of
cloned children is a one-sentence Ministry

of Health directive, which Wired magazine
describes in its January 2003 issue as
“toothless, because Ministry of Health
rules don’t apply to the other branches of
the government that are actually funding
the research.”

It is therefore a distinct possibility that
the Chinese government will permit and
perhaps secretly encourage the creation of
cloned or genetically modified children for
the “good of society.” Given Beijing’s
desire to seek profit and international
acclaim through biotechnology—and
keeping in mind the country’s official dis-
regard for human rights—China might
become a haven for researchers hoping to
attempt experiments considered ethically
unjustifiable by the rest of the world.
(Interesting how totalitarianism might be
good for “scientific freedom.”)  It remains
to be seen whether China’s nascent
bioethics community will reject these
abuses, or whether it will become the
mouthpiece of the state’s biotechnology
interests.

140 ~ THE NEW ATLANTIS

Copyright 2003. All rights reserved. See www.TheNewAtlantis.com for more information.

The Dust Bites Another One
From Michael Crichton’s Prey to the Department of Nanotechnology

For all the efforts at careful analytical
arguments about our scientific
future, the most lasting images and

notions of that future have always come
from fiction. Our treasury of metaphors,
both dreams and nightmares, draws not on
articles in Nature but the imaginative
works of writers like Aldous Huxley, Isaac
Asimov, Philip Dick, and Michael Crichton.

Crichton, in particular, has put images in
our mind, with a series of best-selling
techno-thrillers, many of which have been
transformed into blockbuster motion pic-
tures. His theme of choice is hubris—usu-
ally careless human intervention in the

workings of the natural world and the dis-
aster that follows. His villain is not tech-
nology or scientists; indeed his heroes
more often than not are the geekiest of
techno-geeks, and the pictures he paints of
technological possibilities are often
thrilling. He clearly has a warm place in
his heart for human curiosity, creativity,
and artistry. His villain is the other side of
man: stupidity, greed, and the reckless pur-
suit of power.

Crichton’s latest thriller, Prey, certainly
follows this pattern. The book’s message,
expressed repeatedly by its hero, is that
“things never turn out the way you think
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