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INTRODUCTION: IS THE FUTURE SNEAKING UP ON US?
Gary Kasparov must have woken up, late one night, bathed in flop sweat after he resigned his chess match against IBM’s Deep Blue computer in 1997. After all, he’d boldly predicted that “we will beat machines for some time to come.”(1) And he was world champion, perhaps the greatest ever. His honor, and that of humanity, was at stake. Alas, the daring prediction — along with one of our most precious vanities, the notion that the human mind reigns supreme — evaporated in the heat of a relentless central processor. “I’m a human being,” Kasparov said. “When I see something that is well beyond my understanding, I’m afraid.”(2)
What does it mean for our future when one of the great geniuses of the century is vanquished by a patchwork of microchips? What becomes of our vaunted powers of creativity and ingenuity when a machine can outthink us at our most revered intellectual exercise? For that matter, where is our purpose when computer-aided design and management programs threaten to put attachés, architects, and attorneys out of work? What will become of us when machines invade our workplaces and replace us with mechanical parts that do a better job, do it twenty-four hours a day, and don’t need child care? Where is our uniqueness when a box contains more brainpower than a brain? Will gadgets put all of us out of work? Is Kasparov’s defeat a bellwether of our doom? Are we obsolete?
No, we’re not, not quite — but not for the expected reasons.
The expected reasons are, “Machines will never be able to think! Machines will never be able to create! Only humans can do those things.” These reasons are quite popular, but they smack of denial. They don’t address all the possibilities — including the grim ones — of our future. They hide in the sand.
Sooner than we think, machines will match us in brainpower and creativity. Sooner than we care to admit, devices will write sonnets, design buildings, compose music, prepare legal briefs, counsel the troubled. Today they run trains, monitor hospital patients, fill out tax forms, collect information, manage power plants. Right now it’s technically feasible for an airliner to take off from Los Angeles, fly across the United States, and land in New York without anyone aboard.(3) Computers can predict weather patterns or calculate elaborate shipping schedules (tasks technically impossible to do completely) faster and more accurately than can people. Today, a machine can defeat the highest-rated human chess player of all time.
Why are people so quick to deny these predictions? After all, it is we who invent all those amazing contraptions, we who keep stunning ourselves with our own ingenuity, we who dare to build the gadgets that explore the planets, unwind our DNA, repair our myopic eyes, and entertain us with glorious cinematic special effects. Why would we suddenly fail at the next challenge, creating machines that think? Already they ape many of our thought functions — especially logical activities like math — to perfection. Routinely they perform much of the painstaking film-animation work that humans used to do. Daily they diagnose medical test samples and perform surgeries, direct the affairs of airports, and oversee telephone networks and the Internet. And they can, through brute calculating force, outwit chess players in the very arena we once thought the exclusive province of the great human intellects.
And that’s just the point: it doesn’t matter whether we can invent a machine that thinks and creates like we do; we’ve already built devices that can simulate creative thought. It’s already happening! It’s too late! The machines are storming the gates!
I say, let them in. They can compete with us... but they can’t replace us.
Why? Firstly, no machine — and no human, for that matter — can monopolize creativity, because creativity is, by definition, new and unpredictable; secondly, no matter how many machines — or humans — there are, there will always be more needs to fill than hands (or contraptions) to fill them; and finally, even if every job in the world gets filled by a machine, we humans will own them and therefore control them and profit by them.
How did I reach these conclusions? Am I a physicist? No. Am I an engineer? No. Am I an economist? No. Am I a social scientist? No. This look at the future requires the skills of all these people. We must consider the latest developments in artificial intelligence. We must contemplate the newest techniques in machine locomotion and sensory systems. We must weigh the impact of rapidly expanding automation on workers and the economy. And we must look at the convulsions robotics and other technologies will force upon our personal lives, our homes, and our societies. In short, we need a universal genius, someone who can collate these disparate data streams into one comprehensive view of our future.
The bad news: I’m not that genius. The good news: I may be able to help anyway.
In Part One, we’ll look at how machines are encroaching on our livelihoods. We’ll explore the nature of creativity and how it is the key to our economic survival. Then I’ll suggest the three ways automation may impact our economic future: continued employment for all, massive unemployment and upheaval, and widespread ownership of the new working class, robots.
In Part Two, we’ll consider more general topics about technology and the future: how our increasingly complex urban lifestyle tweaks human relations, how newsmakers and advertisers are finding new ways to fool us, and how science and religion may be advancing toward a partnership of discovery.
George Plimpton, the “participatory journalist” who has dabbled in professional football, symphonic performance, and high-wire circus acts (Paper Lion, Out of My League), once played chess with Gary Kasparov in a simultaneous exhibition (the Grandmaster played several opponents at once). Plimpton observes, “Machines can only do certain things, and I think to call it, you know, even if Kasparov, himself, has said it, the end of mankind, is pushing it.”(4) Plimpton speaks for those who doubt machines’ growing capacity to outdo our most treasured strengths, especially of the mind. In this book we’ll see it’s dangerous to dismiss those capacities out of hand. Plimpton’s right to imply that humanity’s usefulness is not yet over, but once the forces of automation are fully realized, humanity will never be the same.
Yes, machines will compete with us. No, we won’t lose. Let’s find out why. Forewarned is forearmed, and maybe with a little preparation we’ll be able to sneak up on the future, instead of the other way around.
PART ONE: ARE WE OBSOLETE?
ARE HUMANS OBSOLETE?
In the film “The Terminator,” robots of the future have taken over the planet, systematically slaughtering what remains of humanity. One man leads an armed resistance, which inconveniences the machines. The androids hit upon a clever plan and send one of their own back in time to kill the mother of the revolutionary. Arnold Schwarzenegger’s fame skyrocketed as that robotic visitor, warning, “I’ll be back!” And so he was, in the second installment, “Terminator II: Judgment Day,” but this time he was a good robot sent by the revolutionary to protect his mom.
Part of the fun of these movies was our deep ambivalence about the ‘droids: Arnold-the-Bad-Bot was frightening yet somehow appealing in his relentlessness; Arnold-the-Good-Bot was heroic and fearless, which is to say relentless in a worthy cause. Either way, don’t you wish some of your employees or co-workers were as pumped up about getting their jobs done? Maybe the world would work better.
There you have the core of the dilemma: will we love our machines of the future or hate them? Will we admire them or fear them for their abilities?
The recurring nightmare, as embodied by the “Terminator” films, is that robots will run amok, trampling us in their lust for conquest, and we’ll be powerless to stop them. Where does this terror come from? We don’t fear that our cars will suddenly rev up in a mass uprising and drive into our homes, mowing us down. We don’t expect our telephones will one day electrocute us in revenge for all the babbled inanities they’ve had to transmit. And few of us worry that our ovens will lure us inside them, lock us up, and switch on to “broil.” Yet we fear the advent of thinking machines.
Already we have doubts about the onrush of change brought about by computers. Using a home PC to “surf the Web” can alarm the technophobe in us, especially when the computer freezes during a download of something worthwhile, like naked pictures of Laura Schlessinger. For that matter, our children regularly enter “chat rooms” and speak to total strangers a continent away: Lord knows what mischief that interloper might be brewing! Banks consolidate with brokerages, and suddenly your private financial transactions are for sale to the highest-bidding mass-marketer. Use your debit card as a charge card — signing your name on the receipt, as many such cards allow — and some backroom clerk with a balloon-payment crisis or a drug habit can forge your signature, steal your card number, and clean out your checking account. Amazing new special effects rush across the TV screen during commercials in ever-faster, more-confusing panoply, and you’re no longer sure you can withstand their hypnotic pull.
Imagine, then, future generations of machines that outthink you, anticipating your moods and thoughts in a twinkling, outracing your poor powers to compete. If their purposes are less than benign, would you stand a chance?
Here’s how bad our fear of thinking machines has gotten: we won’t even admit they can compete with us!
Viruses are about as small and simple as things can get and still be “alive,” but we readily concede that they threaten us, and we fight back with flu vaccines, AIDS protease inhibitors, Pap smears, and the like. Bears, cougars and wolves are no match for our weapons, but should they blunder across the outskirts of our communities we get in an uproar, then we round ‘em up and shoot ‘em. (Or, if we’re feeling magnanimous, we cart them off to remote wilderness areas and release them. “And stay out!”) Trade with other nations is generally a boon for all, but if one side undercuts the other — trying to kill off the competition — we fight back with punitive sanctions. In short, we’re in many ways a tough, defensive species, quick to assess threats and quicker to dispatch them.
Yet we have a huge blind spot when it comes to future technology. The advent of thinking machines poses one of the greatest challenges we’ve ever faced. It’s full of peril and ripe with promise. But just try starting a debate on the topic! The very idea that our vaunted brains might be shunted aside by bundles of semiconductors elicits a ritual denial: “They could never do that!” Angry protests pour forth, and the conversation quickly breaks down into incoherence, posturing, and accusations. Trust me: I’ve tried it.
The best way to remove a threat from sight, of course, is to close one’s eyes, but that doesn’t stop the threat’s advance. Like Macbeth’s Burnham Wood, the enemy steals ever closer.
I suggested, to a middle-level executive at a major non-profit institution, that someday machines might replace everyone in the workplace. The executive replied, edgily, “A machine could never replace me! It couldn’t walk out there and calm down an irate client. It wouldn’t make good snap decisions. It wouldn’t know how to do what I can do.” True, the skills of a manager are complex, but what makes this exec so sure? Does this mean we, as an ingenious technical society, will for some reason never manage to invent a robot or a collection of devices that might fulfill the job requirements of an executive? Just because a task is difficult for most of its practitioners doesn’t prove it’s impossible ever to engineer something that can accomplish the same task. But the very idea of contraptions that might replace our high-level workers seems to insult our intelligence. So to speak.
In college I met an elderly gentleman, a retired thespian from England, who’d taken on the task of running an experimental garden at a major West Coast university. We had a charming chat until, somehow, the conversation turned to bio-engineering. Not that either of us knew the first thing about the subject, but we fell to arguing when I expressed my confidence that scientists would someday engineer a flower from scratch. The gardener was deeply offended by the very idea and would hear nothing of it. I wasn’t so much angry as puzzled: what’s the big deal? A flower is a flower, I figured, whether manufactured by human wizardry or pushing up spontaneously out of the earth. Callously youthful, I had touched a raw nerve. If science can produce such wonders in the lab — and soon it shall, with genetic engineering, polymerase chain reactions, cloning, and the like — then what’s a garden for?
We certainly don’t mind if machines take over the drudge work. Labor-saving devices are always popular. But when computer-aided design (CAD) and computer-aided management (CAM) programs sidle up — so innocent and helpful — to architects and executives, those professionals might begin to feel a twitch of nerves. Soon “labor-saving” might become “brain-saving” and then “worker-saving,” as in “We don’t need your brains anymore because we’ve got a machine that can do it faster! And it doesn’t complain or go on vacation!”
Ouch.
It’s no longer a question of whether, but when. Airports are immensely complex, and running them requires years of practice and quick judgment on the part of their managers, yet a new computer program “beats humans hands-down, raising productivity by up to 30 percent at every airport where it’s been implemented.”(1) A computerized medical “expert system” that “teaches itself” now screens ten percent of all Pap smears taken in America.(2) The Futurist magazine declares: “As artificial intelligence rapidly develops, machines will be assigned the tasks of complex decision-making in industrial, military, and governmental affairs. . . . It will be a gradual transfer of decision-making processes to machine intelligence as the next phase of social evolution.”(3)
Most ominous of all, machines now design machine brains. “And so dawned the third age of AI [Artificial Intelligence]. Its boosters abandoned hopes of designing the information-processing protocols of intelligence, and tried to evolve them instead. No one wrote the program which controls the walking of Aibo, a $1,500 robotic dog made by Sony, the Japanese consumer-electronics giant. Aibo's genetic algorithms were grown — evolved through many generations of ancestral code in a Sony laboratory.”(4)
You name the field, there’s a computer program horning in. Computerized machines replace humans in all sorts of jobs today, and not merely in manufacturing. Service-sector work is threatened as well. Here’s a brief list of workers being obsoleted by digital equipment:
Assembly-line workers. (Remember that TV ad with the silvery mechanical arms welding auto bodies in a photogenic shower of sparks? Not a human in sight.)
Retail sales clerks. (Internet catalogs supplant bricks-and-mortar store help.)
Telephone operators. (“Press ONE if you’re using a touch-tone phone.”)
Point-of-sale payments. (“Insert debit card.”)
Tax preparers. (“Welcome to TurboTax!”)
Bookkeepers. (QuickBooks, Microsoft Money, etc.)
Traffic police. (Automated radar/photo equipment, stop-light cameras at major intersections.)
Rain-gutter craftspeople. (Extruded aluminum gutters shaped by machine to order.)
Bank tellers. (ATMs.)
Travel agents. (Airline-sponsored Internet ticket sales allow carriers to reduce or eliminate agency commissions.)(5)
Clipping services. (Internet search-bot subscriptions.)
Stenographers. (Voice-activated word-processing software.)
Editors and proofreaders. (Grammar- and spell-check software.)
“Sure,” you say, “mechanical jobs get automated, and good riddance! People will move into more complex, demanding careers.” I hate to break the news, but some of those “complex” jobs are already going the way of the slide rule:
Music: Musicians often get replaced by MIDIs, those mysterious boxes that translate keystrokes, guitar strums or horn blats into nearly limitless sounds. Granted, the unions have worked hard to keep live performers in the mix. (Guitarists encourage each other by saying “Pick it!” and now maybe they’ll say “Picket!”) But the problem will only grow worse as MIDIs get cheaper. I’d much rather hire one musician with an elaborate, keyboard-activated synthetic orchestra for my backyard party than spring for five musicians who can only play certain instruments. (The starting salary for a cellist in the Los Angeles Philharmonic is over $80,000.(6) There’ll always be a market for the live, the acoustic, and the human, but for now the growth potential is in MIDIs.
Offices: As mentioned above, stenographers will get the boot due to voice-activated word processors, and secretaries’ editorial services are threatened as well. True, there’s tremendous demand for office assistance right now. But for every medical clinic that must hire extra hands to help with the growing blizzard of insurance paperwork, there’s a startup company whose owner finds she can draft and print letter-perfect correspondence all by her lonesome, in about the same amount of time — and for a fraction of the cost — of dictating to some temp of doubtful reliability. Office work is a huge pool of largely non-unionized help vulnerable to arbitrary layoffs. The promised “paperless office” has still not come to pass — lately that’s a source of water-cooler mirth — but someday it will likely become reality, whereupon the need even for file clerks (and the bottled-water subscription) will evaporate.
Military: Army officers may soon get passed over for promotion as data processors begin to plan tactics quicker than colonels. The U.S. armed services are short-staffed, what with cutbacks during the 1990s and the need for more men to fight terrorism since 9/11, but budget analysts may find it cheaper to order a bank of computers and one systems analyst than create another bloated officer’s corps. Meanwhile, the Army is outfitting each soldier with a portable computer which will keep track of his position and advise him on battlefield developments. “U.S. military officials believe the system . . . could alter the way wars are fought by giving soldiers unprecedented access to battlefield information.” Furthermore: “For the Pentagon, moving to the so-called digital force could mean dramatic changes for the Army's traditional command structure, in which future battles will occur so rapidly that a tank lieutenant may end up making the tough decisions usually reserved for higher-level commanders. As such, the biggest challenge may not be technical but cultural . . . commanders may be reluctant to relinquish authority.”(7) Meanwhile, “Wearable computing systems are steadily gaining ground,” writes Carmen Nobel of eWEEK. She tells of the Xybernaut Corporation and its early-generation wearable computer, the Mobile Assistant V: “Current customers include many companies that have large field forces, such as FedEx Corp., Bell Canada, and the U.S. Army and Navy, to name a few.”(8) Sorry, major, no need for more colonels — the soldiers are managing just fine with those field computers we built into their helmets.
Space: The best way to land a Space Shuttle is by computer. However, shuttle commanders routinely switch off the ship’s autopilot during the last few moments of a mission so they can practice landings.(9) This is a good idea because we want to keep the pilots sharp, as they are an important redundant safety system. But the Shuttle can fly itself.
While we’re in space, let’s note the great advances in planetary and deep-sea exploration brought by unmanned landers and submersibles. For a fraction of the cost — and none of the human physical risk — robots provide us with images, chemical and electromagnetic analyses, temperature and pressure readings, and the like from the deep Pacific, near-Earth orbit, the Moon, Mars, Venus, Jupiter’s satellites, and beyond. We can explore the universe from an easy chair.
Medicine: Robotic devices now perform surgical operations with remote human assistance, and with fewer errors, smaller incisions, and less harm to the patients. “ . . . Surgeons will no longer have to worry about shaky hands during a procedure, thanks to the steadiness built in to these arms.”(10) There’ll come a time when people will request a machine’s arm instead of a doctor’s because the machine will be more reliable. Meanwhile, the Human Genome Project — which painstakingly teased out the details of our enormously complex human DNA — employed robotic machines to process the samples.(11)
Movies: Computer animation is getting more sophisticated by the month. Ever since “Jurassic Park” scared us with realistic dinosaurs — whose leathery hides, heavy gaits, and terrifying roars made believers of us all, yet were largely figments of a computer’s imagination — actors have been on notice that it’s but a matter of time before human faces and expressions become fair game for the animator. Joel Kotkin, a public policy expert who takes an interest in the Hollywood work force, found that this new threat has a name: Synthespians. “These artificially created characters are already starring in computer games.” One developer told Kotkin that Synthespians “ . . . don’t go on strike, they can speak any language, they don’t get old — unless you want them to. If you want to have a character with the voice of Aretha Franklin and the body of Jennifer Lopez, you can get it.”(12) The first shot across the bow was the film “Final Fantasy,” a sci-fi flick that stars impressively (though not perfectly) realistic computer-animated humans. “Creating people has been the Holy Grail for computer animators,” declares “Final Fantasy” producer Chris Lee. “Now they’ve pretty much got it, and it’s a thing of beauty.”(13) Soon an actor won’t have to show up for a shoot: her digitized face — scanned into a computer to become intellectual property — will perform in films while she suns herself in Fiji.
The implications are enormous. Who needs extras when digital images of realistic humans can take their places? If an important actor becomes unruly during a shoot, a clause in his contract will let the production company use a computer simulation of him instead.
For that matter, perhaps the stars of the future will all be digital, exploited as seen fit by studios, while those erratic human performers, who might screw up shooting schedules, are dispensed with. “To others in Hollywood, the idea of digital actors taking on jobs traditionally reserved for flesh and blood is not just gratuitous, but disquieting. . . . In fact, synthespians are chiefly used today as background extras (digital figures populated the passenger list of ‘Titanic’ and the Coliseum stands of ‘Gladiator’) and for stunts too dangerous or difficult even for experienced stuntmen.”(14) It’s only a matter of time before main characters are digitized as well.
Research: Why stand in line for the librarian when you can waltz over to the computer terminals and search online? The smart alecks among you will reply, “Because there’s a big line at the terminals, too!” True, but you may search the library’s catalog from your home computer, and while you’re at it you can browse the Web’s encyclopedias, reference books, classic fiction, product information, phone numbers, you name it. Who needs a librarian?
Law: Attorneys must peruse old cases to find points and authorities for their clients. To do this, they hire paralegals, law clerks, and associate attorneys. These poor souls march down to the law library, sometimes across town, then slog through dusty tomes, trolling for precedents. (No wonder there were so many billable hours in your last lawsuit!) Lately, though, entire libraries — updated regularly — are already in attorneys’ offices on computer CDs. Other sources can be had on the Internet. Why leave the building? For that matter, why pay for all those legal drudges? Time for a staff cutback.
Investing: The NASDAQ stock exchange arose in 1971 as an efficient, computerized answer to the paper-slip New York Stock Exchange. By 1999 the NASDAQ routinely topped the NYSE in dollar, if not share, volume.(15) As investors increase their online trades, using the Internet to sidestep much of the human element during transactions, older stock markets are scrambling to automate. Computer software makes trading painless and eliminates much of the need for professional advice. In any event, brokerages have long used digital algorithms to trade stocks automatically in such huge blocks that markets sometimes sway wildly from their influence. The Crash of 1987 was widely blamed on such “program trading,” and the markets responded with “circuit breaker” rules that cut off trading when the stock averages swing too violently.(16)
Education: Teachers should check their backs, not for gang-bangers lurking in school hallways, but for the Internet. Correspondence courses are easier than ever, thanks to e-mail and Websites. It’s always been possible to teach yourself nearly any academic subject if you were willing to tough it out with textbooks; now exams can be administered online, and text and reference books are a mouse-click away. There are no commuting costs, no postage, and test results come to your e-mail in-box. What’s more, it’s not just the Net that threatens: CDs and DVDs — and their older cousins, audio and video cassettes — offer real-time how-to demonstrations of everything from crafts and hobbies to academic subjects, and can be viewed in the privacy of your own home.
“But we still need teachers in the elementary and high schools!” As school systems become hopeless quagmires — violent, understaffed, over-unionized enclaves where children sometimes must share textbooks and go without paper towels in the restrooms — parents may wonder whether there aren’t better approaches. Suddenly vouchers, home schooling, or cyberspace classrooms look appealing.
It may be simple inertia that keeps us from replacing the antiquated lecture system that constitutes most public schooling. That system — where a teacher stands before a roomful of children who sit behind rows of desks and try to pay attention — is essentially what we used in the nineteenth century. Why do we persist in regarding it as the best pedagogy for all, or even most, kids? Perhaps it’s inertia. Perhaps it’s a highly organized teaching corps that defeats school vouchers rather than face competition from alternative approaches. Either way, those who can afford it are escaping the public schools in droves, and those who can’t may look to the Internet for education via a low-cost PC and a cheap online connection.
This is not to say there’s no place for teachers. The point is that they’ve dropped the ball, and technology may pick it up.
Writing: By now some of you are saying, “Let’s have computers replace all the writers!” Funny you should mention that. Boilerplate is easy to accumulate on a PC; a few inputs from the boss creates useful letters. How long before technical writing, and even (hold your cries!) ad copy gets farmed out to microprocessors? The act of copywriting, so random and idiosyncratic, may nonetheless be ripe for synthesizing. A smart ad exec could do it today, combining stock phrases with a randomizer, setting simple parameters, and letting the computer do all the work. The number of ideas would be enormous — most of it junk, as is most ad copy now — but it wouldn’t be too hard to filter through a pile of returns and mine them for good ideas. And another creative assistant hits the bricks.
Of course, inventors could never come up with software to replace essayists such as myself.
...Or could they?
Humans aren’t always good judges of their own abilities. Many of the tasks we take the most pride in aren’t that hard for machines to do. And some simple jobs turn out to be surprisingly complex. I can get a job as a clerk in a store — which requires me to deal with customers, retrieve items from the storeroom on demand, and dust the shelves — and if I’m lucky I’ll be paid slightly more than minimum wage. No machine at the millennium could even come close to performing properly any of those duties, let alone all of them. Meanwhile, surgeons, airport managers, and — as suggested in the Introduction — airline pilots may be among the first highly paid professionals to be obsoleted by machines, and computer-aided design and management may shorten the career lives of engineers and managers.
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