










the people of the world may feel they

desperately need. As the world sinks,

more and more people may see con-

trol over the planet’s genomes, the

power to manipulate matter at the

molecular level, and the unleashed

abilities of vastly more powerful

computers as life preservers, 

not luxuries.

Desperate people rarely make the

wisest choices, though, and tools

this powerful can be put to some

pretty terrible uses. An imminent

danger, which Charlie Stross

explores in this issue (page 40), is

that our new tools will make possi-

ble the creation of police states that

would have George Orwell’s ghost

pining for the good old days when it

took honest human labor—torture,

spying, and killing—to keep

oppressed populations in line.

As technology becomes both 

better and cheaper, universal surveil-

lance becomes both possible and 

cost-effective.

But wait, this Pandora’s box isn’t

empty yet. If the tools of a singulari-

ty arrive unevenly—if richer coun-

tries get them before poorer ones,

and within those richer countries,

the wealthy and powerful get them

before everyone else—vast, perhaps

unbridgeable, chasms may open

between the richest and the rest.

Imagine a world in which the plan-

et’s wealthy have much longer life

spans, smarter kids, and the ability

to out-think everyone else by orders

of magnitude. Some even predict

that the wealthy may become nearly

a separate species. Human history

does not suggest that they’d use this

power for the benefit of the rest of

us. (On the other hand, early

adopters of transformative technolo-

gies might face perils of their own—

who wants to be stuck with the

buggy beta of an “improved”

immune system?)

Then there are the truly terrify-

ing possibilities, the “game-over sce-

THE BIOTECH SINGULARITY
By some measurements, our knowledge of molecular biology is already 

doubling about every six months. With that knowledge comes the potential for some

first-class disasters—bioterror, runaway superweeds, industrial accidents that

reproduce themselves—but also the potential for revolutionary answers to some of

the world's problems.

FOOD 

Many agree that the current widespread commercial distribution of genetically

modified crops is a tragedy waiting to happen, but sustainable GMO programs as

well as disaster are both imaginable. In China, the growing food shortage is being

met in part through engineered versions of traditional local crops, designed to need

fewer pesticides and fertilizers. Scientists in India hope to fend off the starvation of

that nation’s poorest farmers through a noncommercial “protato,” a common potato

redesigned to produce proteins as well as carbohydrates. A world without hunger is,

some say, now merely an engineering problem.

LONGEVITY

We in the developed world live an average of forty years longer than our great-

grandparents did. Potential medical breakthroughs such as telomerase replacement

therapy promise to extend our lives (or at least our children’s lives) by more

decades, even centuries. What a society with a large number of vigorous 130-year-

old elders might look like is anybody’s guess.

DISEASE

Most of the US’s attention goes to longevity research, but the real action is in

contagious disease, with hundreds of millions worldwide at risk. With climate

change spreading the range of diseases such as West Nile Virus and antibiotic over-

use rapidly depleting the medical arsenal, a race is on between biotech break-

throughs and epidemic dynamics. If that race is won, most contagious diseases

might be regarded as relics of a primitive past by sometime this century.

POST-GAIAN PLANETARY MANAGEMENT

Freeman Dyson has called for the sequencing of the biosphere—the genetic

exploration of every living species on the planet—a task he figures could be com-

pleted within half a century at less than the cost of sequencing the human genome.

Having the genomes of all life on file would not only make possible a revolution in

our understanding of biology and ecology, but greatly accelerate the transition to an

environmentally sustainable economy. Others have proposed a rapid expansion of

the “frozen zoo” program—where huge numbers of plants and animals in risk of

extinction are gathered and flash-frozen in hopes of having copies available for

future ecosystem rebuilding.

FACTORIES OF THE FUTURE

The coming thrust in genetics is industrial. As Bruce Sterling points out in

Tomorrow Now (see review, page 30), “[In the future] bacteria practice birth control.

Therefore, they are not contagious; they are little chemical factories....They turn raw,

cheap chemical feedstocks into almost anything DNA can make: proteins, drugs,

hormones, antibodies—and structural materials: skin, horn, bone, coral, bamboo,

plastics even.” We will have gained a nearly unimaginable ability (with unimagin-

able consequences) to remake the world around us. —AS 
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narios,” as futurists like to call them.

As Sun Microsystems cofounder Bill

Joy pointed out in his now-classic

essay “Why the Future Doesn’t Need

Us,”2 avenues for self-destruction

are multiplying. Terrorists can engi-

neer superweapons of unimaginable

power. Radical technophiles can trig-

ger some awful chain reaction. In an

attempt to bring on some imagined

paradise (leaping into the technolog-

ical abyss in the hopes we’ll land on

The Singularity), an ill-considered

scientific experiment could break

loose.  

The list goes on and on, each

outcome more terrifying than the

last. After all, police states on

steroids or a posthuman feudal 

aristocracy at least leave open the

possibility of revolution, of improve-

ment. But these disasters, whether

by terror or error, could mean the

obliteration of civilization, perhaps

the end of all humanity: Death, the

Destroyer of Worlds (version c.

2030). Even “minor” catastrophes

could be so awful we hesitate to

imagine them. That we will suffer 

at least one such technological 

disaster in the coming decades

seems almost certain.

How to avoid such tragedies is

less obvious. Stopping the develop-

ment of technologies we deem dan-

gerous or insane by fiat is deucedly

hard. Bruce Sterling (page 14) lays

out one idea for how it might be

done; it is neither easy nor pleasant.

It involves, for one thing, the snuff-

ing out of the Enlightenment’s sci-

entific project, an end to the free

inquiry of scientists into the nature

of the universe. Still, Bruce’s idea for

a global agency regulating science

and technology, or something like it,

may be the likeliest road to take if

we wish to avoid catastrophe. 

There is another path, though:

openness. As writer and futurist

Jamais Cascio argues (page 20), the

best way to control transformative

technologies may be, paradoxically,

to spread them as widely as possible.

If transformative technologies

are so dangerous, how can spreading

knowledge of their workings possi-

bly make us safer? The answer is to

be found in the open source move-

ment (sidebar, page 22). Software

built through the open source

process is far more secure and stable

than commercial software. With

thousands of programmers explor-

ing and tweaking the code, security

vulnerabilities are quickly found and

fixed—“with enough eyes, all bugs

are shallow.”

The parallels with other tech-

nologies are, I trust, obvious. For

instance, when only a handful of

kept scientists have the genetic code

for smallpox, we rely on their good

will and mental stability for our safe-

ty—one madman with the right

ingredients and a reasonable well-

stocked high school biology lab

could doom millions. All secrecy is

leaky; the secrecy of technologies

based on existing published scientif-

ic work is downright porous. Those

with nefarious intent can almost

always find the information they

need to do harm. Secrecy doesn’t

protect the people from new 

technology; it protects spooks from

public oversight.

A different picture emerges,

though, when such information is

widely available. The number of peo-

ple who have both the motivation

and knowledge to plan serious acts

of terrorism increases to some

degree—but the number of people

helping anticipate, plan for, and

head off such attacks grows far, far

more rapidly. Instead of trusting our

future to a handful of intelligence

agencies whose morality and compe-

tence is, to put it mildly, open to

question, we have tens of thousands

(perhaps eventually millions) of our

fellow human beings, networked

together, eyes wide open, looking out

for us.

Unfortunately, that is not our

default future. Our default future is one

of both widening suffering and highly

profitable technological chaos. Make no

mistake: many corporations and the

wealthy people who own them want

this technological revolution—they just

want it on their terms. They want to

own it. They want to control it. They

want to sell it.

There is still time, though, to

choose a different future, based not on

control and commerce, but collabora-

tion and creativity. A planet full of tech-

nologically empowered people—were it

also a planet which valued democracy

and sustainability—would be a planet

with real hopes of survival and progress

in the face of a singularity. The singu-

larity we get is dependent on the choic-

es we make. The future doesn’t happen

to us; we invent it.

This issue of Whole Earth is 

meant to indicate some new directions

we might explore while inventing 

that future.

“We are as gods and might as well

get good at it,” the first Whole Earth
Catalog proclaimed. Well, yes and no.

We certainly have almost within our

grasp the power to remake or destroy

nearly every aspect of our world. But we

do not yet have the foresight, the wis-

dom, or the compassion of the mytho-

logical gods, and hubris—“the killer of

great men”—has the potential to end

us more thoroughly than ever. There’s

an old saying, “Whom the gods wish to

destroy, they first make great.” We

might alter that to read, “Whom the

gods wish to destroy, they first intro-

duce to the exponential curve.” 

Alex Steffen has covered the environment, technol-

ogy, and cultural change on four continents. His

next book, the story of six months traveling the US

in search of a sustainable future, will be published

by Chelsea Green this year. He lives in Oakland.

2 WIRED, April 2000, reprinted at
www.wired.com/wired/archive/8.04/joy.html.


