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Introduction


Hang gliding is the ultimate thrill sport, but it’s not as dangerous as you might think—thanks to the US Hang Gliding and Paragliding Association (motto: “Pilot safety is no accident”). To set up an online accident reporting website, the Colorado-based association signed a contract with California company Hathersage Technologies. The trouble was that Hathersage didn’t have employees with the necessary skills.


Francis Potter, Hathersage’s president, wasn’t worried. He planned to recruit all the talent he needed within days, and pay them far less than the going wage. This was not foolish optimism. Potter had a secret up his sleeve. Using a web platform called Upwork, which is something like eBay for freelancing, he hired engineers from Lahore, Pakistan, to help him do the job. Potter is a big fan of foreign freelancers.


“There are really talented people who are just looking for the right opportunity to help on interesting projects. Upwork allows ordinary businesses to tap into latent capability and energy all over the world, whether in a basement in Siberia, a family house in Cambodia, or a small office in Pakistan,” he wrote.1


If you look this straight in the eyes, you’ll see it for what it is. It is US workers facing direct, international wage competition. It is highly skilled, low-cost foreign workers working (virtually) in US offices. Using foreign-based freelancers may not be quite as good as using on-the-spot workers, but—as Potter can attest—it is a whole lot cheaper.


Think of this as telecommuting gone global. Think of it as telemigration.


TELEMIGRANTS—NEW PHASE OF GLOBALIZATION


These “telemigrants” are opening a new phase of globalization. In the coming years, they will bring the gains and pains of international competition and opportunities to hundreds of millions of Americans and Europeans who make their living in professional, white-collar, and service jobs. These people are not ready for it.


Until recently, most service and professional jobs were sheltered from globalization by the need for face-to-face contact—and the enormous difficulty and cost of getting foreign service suppliers in the same room with domestic service buyers. Globalization was an issue for people who made things; they had to compete with goods shipped in containers from China. But the reality was that few services fit into containers, so few white-collar workers faced foreign competition. Digital technology is rapidly changing that reality.


Way back in the old days—which means 2015 on the digitech calendar—the language barrier and telecom limits restricted telemigration to a few sectors and source countries. Foreign freelancers had to speak “good-enough English,” and they were limited to modular tasks. Telemigrants were common in web development, and a few back-office jobs, but little else. Things are different now in two ways.


Machine Translation and the Talent Tsunami


First, machine translation unleashed a talent tsunami. Since machine translation went mainstream in 2017, anyone with a laptop, internet connection, and skills can potentially telecommute to US and European offices. This is amplified by the rapid spread of excellent internet connections. This means that people living in countries where ten dollars an hour is a decent middle-class income will soon be your workmates or potential replacements.


Chinese universities alone graduate eight million students a year, and many of them are underemployed and underpaid in China. Now that they can all speak “good-enough English” via Google Translate and similar software, special people in rich nations will suddenly find themselves less special.


Think about that. Then think about it again.


This international talent tidal wave is coming straight for the good, stable jobs that have been the foundation of middle-class prosperity in the US and Europe, and other high-wage economies. Of course, the internet works both ways, so the most competitive rich-nation professionals will find more opportunities, but for the least competitive, it is just more wage competition.


Second, telecom breakthroughs—like telepresence and augmented reality—are making remote workers seem less remote. Widespread shifts in work practices (toward flexible teams) and adoption of innovative collaborative software platforms (like Slack, Asana, and Microsoft 365), are helping to turn telemigration into tele-mass-migration. And there is more.


This new competition from “remote intelligence” (RI) is being piled on to service-sector workers at the same time as they are facing new competition from artificial intelligence (AI). In short, RI and AI are coming for the same jobs, at the same time, and driven by the same digital technologies.


WHITE-COLLAR ROBOTS—NEW PHASE OF AUTOMATION


Amelia works at the online and phone-in help desks at the Swedish bank, SEB. Blond and blue-eyed, as you might expect, she has a confident bearing softened by a slightly self-conscious smile. Amazingly, Amelia also works in London for the Borough of Enfield, and in Zurich for UBS. Oh, and did I mention that Amelia can learn a three-hundred-page manual in thirty seconds, can speak twenty languages, and can handle thousands of calls simultaneously?


Amelia is a “white-collar robot.” Amelia’s maker, Chetan Dube, left his professorship at New York University convinced that using telemigrants from India would be nowhere near as efficient as replacing US and European workers with cloned human intelligence. With Amelia, he thinks he is close.


If you look this straight in the eyes, you’ll see it for what it really is. It is zero-wage competition from thinking computers. Amelia and her kind are not enhancers of labor productivity—like faster laptops, or better database systems. They are designed to replace workers; that’s the business model. Amelia and her kind are not quite as good as real workers, but they are a whole lot cheaper, as SEB can attest.


These thinking computers are opening a new phase of automation. They are bringing the pluses and minuses of automation to a whole new class of workers—those who work in offices rather than farms and factories. These people are unprepared.


Until recently, most white-collar, service-sector, and professional jobs were shielded from automation by humans’ cogitative monopoly. Computers couldn’t think, so jobs that required any type of thinking—be it teaching nuclear physics, arranging flowers, or anything in between—required a human. Automation was a threat to people who did things with their hands, not their heads. Digital technology changed this.


A form of AI called “machine learning” has given computers skills that they never had before—things like reading, writing, speaking, and recognizing subtle patterns. As it turns out, some of these new skills are useful in offices and this makes white-collar robots like Amelia into fierce competitors for some office jobs.


The combination of this new form of globalization and this new form of robotics—call it “globotics”—is really something new.


The most obvious difference is that it is affecting people working in the service sector instead of the manufacturing and agricultural sectors. This matters hugely since most people have service-sector jobs today. The other differences are less obvious but no less important.




WHY THIS TIME IS DIFFERENT


Automation and globalization are century-old stories. Globotics is different for two big reasons. It is coming inhumanly fast, and it will seem unbelievably unfair.


Globotics is advancing at an explosive pace since our capacities to process, transmit, and store data are growing by explosive increments. But what does “explosive” mean? Scientists define an explosion as the injection of energy into a system at a pace that overwhelms the system’s ability to adjust. This produces a local increase in pressure, and—if the system is unconfined or the confinement can be broken—shock waves develop and spread outward. These can travel “considerable distances before they are dissipated,” as one scientific definition dryly described the devastating blast wave.2


Globotics is injecting pressure into our socio-politico-economic system (via job displacement) faster than our system can absorb it (via job replacement). This may break the societal confinements that restrain hostility and violent reactions. The result could be blast waves that travel considerable distances before they dissipate.


Deep down, the explosive potential comes from the mismatch between the speed at which disruptive energy is injected into the system by job displacement and the system’s ability to absorb it with job creation. The displacement is driven at the eruptive pace of digital technology; the replacement is driven by human ingenuity which moves at the leisurely pace it always has.


The radical mismatch between the speed of job displacement and the speed of job replacement is the real problem. The direction of travel is not. Service-sector automation is inevitable and welcome in the long run.




But why is this technological impulse so much faster than those that transformed the economy from agrarian to industrial, and from industrial to services? The answer, strange as it may seem, lies in physics.


A Very Different Physics


Past globalization and automation were mostly about goods—making them and shipping them. They were thus ultimately restrained by the laws of physics that apply to goods (matter). Globalization and automation of the service sector are all about information (electrons and photons)—processing them and transmitting them. Globotics is thus ultimately linked to the laws of physics that apply to electrons and photons, not matter. This alters possibilities.


It would be physically impossible to double world trade flows in eighteen months. The infrastructure could not handle it, and building infrastructure takes years, not months. World information flows, by contrast, have doubled every couple of years for decades. They will continue to do so for years to come.


The timescale disparity is due to differences in the relevant physics. Electrons can violate many of the laws of physics that slow down globalization and automation in industry and agriculture. This is one reason that today’s technological impulse is profoundly different than the technological impulses that triggered previous waves of automation and globalization. This is why historical experience must be treated with great care when applying lessons to today’s globalization and robotization. And it is exactly why the disordering of service-sector jobs will come faster than most believe.


But speed is only the first big problem. The second is the fact that America’s and Europe’s middle classes will come to view both types of globots—telemigrants and white-collar robots—as unfair competitors.




Outrageously Unfair


Nothing makes people angrier and more prone to violent reactions than unfair competition. Sociologists tell us that people can keep a “cap on their crazy” when they are embedded in a social matrix of rules and restraints. When everyone plays by the rules, we can all play the game. But when some of the rules are broken, the cork can come out of the crazy, and more rules get broken.


Consider this in the light of the globalization part of globots.


Unlike the old globalization, where foreign competition showed up in the form of foreign goods, this wave of globalization will show up in the form of telemigrants working in our offices. We will see their faces and know their stories. This will be humanizing but won’t change the basic fact that they will undermine our pay and perks.


These new competitors will accept lower pay at least in part because they won’t pay the same taxes or face the same costs of housing, medical care, schooling, or transportation. They won’t be subject to the same labor laws or workplace regulations. They won’t ask for severance pay, paid holidays, pension contributions, or maternity and paternity leave. They won’t pay taxes that support social security, social medical insurance, or any other social policies.


The ability of Americans and Europeans to ask for these benefits will inevitably be curtailed by the fact that telemigrants won’t ask for them. The robot part of globots will be unfair in similar ways.


White-collar robots are paid zero wages and they are incapable of accepting perks. You cannot force a “cogitating computer” to take holidays, lunch breaks, or sick days. They aren’t subject to workplace regulations, and they’ll never join a union. They can work 24/7 if need be and be cloned without limits. The industry calls them “digital workers,” but in fact they are nothing more than computer software.


To put it directly, competition from software robots and telemigrants will seem monstrously unfair. And this is why it will be easy for populists to characterize globots as unscrupulous efforts by large corporations to undermine the bargaining power of American and European service-sector workers.


Due to the logic of workplace competition, the very existence of telemigrants and cognitive computers will undermine workplace protections, benefits, and wages. Perhaps they already are.


THE GLOBOTICS UPHEAVAL


In today’s job-centric capitalism, prosperity is based on good, secure jobs—and the stable communities that are built on them. Many of these jobs are in the sectors that globots will disrupt. And we are talking about a lot of jobs.


Estimates of the job displacement range from big—say one in every ten jobs, which means millions of jobs—to enormous—say six out of ten jobs, which means hundreds of millions. When millions of jobs are displaced and communities are disrupted, we won’t see a stay-calm-and-carry-on attitude.


Backlash Bedfellows


The Trump and Brexit voters who drove the 2016 backlash know all about the job-displacing impact of automation and globalization. For decades, they, their families, and their communities have been competing with robots at home, and China abroad. They are still under siege financially. Their futures look no brighter. The economic calamity continues—especially in the US. For these voters, the policies adopted in the US and UK since 2016 are the economic equivalent of treating brain cancer with aspirin. Many populist voters also feel their communities are still under fire culturally. All that the Trumps and Brexiteers have provided is more “bread and circuses” to sooth the soul and primp the pride.


These populist voters will still be yearning for big changes in 2020. And they will, I believe, soon have a lot of company.




The urban, educated people who voted against populism will have a whole new attitude when globalization and automation get up close and personal. Professional, white-collar, and service-sector workers will seek to slow or reverse the trend. They will clamor for shelter from the globots. Perhaps the movement will come to be called “shelterism”—not antiprogress, just a little shelter from the storm.


In this scenario—which is just one of many—people who were on opposite sides of the “Trump fence” in 2016 will find themselves on the same side of a very different fence in 2020. One precedent is the way that the antiglobalization movement of the 1990s combined very different, and previously opposed, groups—environmentalists on one hand, and labor unionists on the other hand. We can’t know what “fence” will define the globotics upheaval. Maybe it will be an antiglobotics fence, an antitechnology fence, or an anticorporate fence. Or maybe voters will just be angry in isolation so it becomes a free-for-all melee. The complexity of political dynamics makes these things impossible to predict, but we can already see hints of what is to come.


Many people in advanced economies already share a sense of outrage, urgency, and vulnerability. When white-collar workers start sharing the same pain, some sort of backlash is inevitable. All that is needed is a populist politician to capture their imagination. In fact, there already is a populist trying to unite blue-collar and white-collar anger: Andrew Yang.


Yang, who already entered the 2020 presidential race, argues that the US needs radically new policies to prevent mass unemployment and a violent backlash. “All you need is self-driving cars to destabilize society . . . That one innovation will be enough to create riots in the street. And we’re about to do the same thing to retail workers, call center workers, fast-food workers, insurance companies, accounting firms.”3 Yang is—as New York Times writer Kevin Roose puts it—“a longer-than-long shot” presidential candidate, but his themes are likely to be taken up by more electable candidates. “If we don’t change things dramatically,” Yang says in his “Andrew Yang for President” video, children will grow up in a country with “fewer and fewer opportunities and a handful of companies and individuals reaping the gains from the new technologies while the rest of us struggle to find opportunities and lose our jobs.”


This is something we should all worry about. We don’t know what the pushback will look like, but as the Game of Thrones character, Ramsay Snow, said so aptly: “If you think this has a happy ending, you haven’t been paying attention.”


The Upheaval and Backlash


The last great upheaval—industrialization’s rapid and unguided progress in the nineteenth century—created a world where job loss meant poverty and perhaps starvation for landless workers. While we did eventually learn how to make industrialization work for the majority, the process was spread over two world wars and the Great Depression. Individuals and countries across the world embraced fascism and communism as part of the backlash. People elected populists who promised authority, justice, and economic security—just as they do today.


Any new upheaval—the globotics upheaval, if you will—could spread very quickly since globots are really a worldwide challenge. To avoid such extremes, our governments need to ensure that globotics seem more like a decent development than a divisive disintegration. The new phases of globalization and robotics need to be seen by most people as fair, equitable, and inclusive. We need to prepare.


Preparing for the Upheaval—Protect Workers, Not Jobs


There is nothing wrong with globotics’ direction of travel—it’s the speed and the unfairness that pose the problems. Governments need to help workers adjust to the job displacement, foster job replacement, and—if the pace turns out to be too great—slow it all down.


The first step is to reinforce policies that make it easier for people to adjust. No new policies are needed, just more of the adjustment policies that have worked in Europe—things like retraining programs, income support, and relocation support.


The second step is to find a way to make the rapid job displacement politically acceptable to a majority of voters. Governments who want to avoid explosive backlashes must figure out how to maintain political support for the changes that are coming in any case. Politics is a fine art involving inspiration and leadership as well as concrete policies, but whatever they use, our political leaders will have to find ways of sharing the gains and pains, or at least offering a perception that everyone has a fighting chance of being a winner.


While tax-and-redistribute policies undoubtedly have to be part of this package, they cannot be the only thing, or even the main thing. People’s lives are too tied up with their jobs to allow it. The challenge is ensuring labor flexibility doesn’t mean economic insecurity for workers. What is needed are policies like those in Denmark. The government allows firms to hire and fire freely but then commits to doing whatever it takes to help the displaced workers find new jobs.


The good news is that once we make it past the upheaval, the world will be a much nicer place.


A MORE HUMAN, MORE LOCAL FUTURE


Automation and globalization displaced jobs in the nineteenth and twentieth centuries. Human creativity—being boundless—invented “needs” that we did not even know we needed. That’s why many of us today work in jobs that would sound very strange to Charles Dickens in nineteenth-century London. Imagine what he’d think if you told him his great-great-grandchildren would be web developers, life coaches, and drone operators?




The jobs were created in service sectors since they were the sectors that were shielded from automation and globalization. The same will happen again today. Jobs will appear in sheltered sectors. But what sort of jobs will these be?


We cannot know what new jobs will be, but by studying the competitive advantage of AI and RI, we can say quite a bit about what sheltered jobs will look like in the future. By taking a close look at what RI does well, it is clear that the jobs that survive competition from telemigrants will be those that require face-to-face interactions. Psychologists have studied why in-person meetings are so different than email, phone, or Skype. The “secret sauce” for why real face time is so much more valuable is complex, and based on evolutionary forces that shaped our brains over millions of years.


While digitech is creating ever better substitutes for being there, it seems that for many years, “being there” will still matter for some types of work-place tasks. The jobs that survive and the new ones that arise will involve a lot of such tasks. The implication of this point is straightforward. These jobs will make our communities more local, and probably more urban.


By studying the things that AI-trained robots like Amelia can already do well, we can predict that the jobs that survive competition from AI and the new jobs that will be created are those that stress humanity’s great advantages. Machines have not been very successful at acquiring social intelligence, emotional intelligence, creativity, innovativeness, or the ability to deal with unknown situations.


Experts estimate that it will take something like fifty years for AI to attain top-level human performance in social skills that are useful in the workplace, like social and emotional reasoning, coordination with many people, acting in emotionally appropriate ways, and social and emotional sensing. This suggests that the most human skills will be sheltered from AI competition for many years. The implication is as simple as it is profound. Humanity will be important in most of the jobs of the future.


All this, taken together, is why I am optimistic about the long run, why I believe the future economy will be more local and more human.




The sheltered sectors of the future will be those where people actually have to be together doing things for which humanity is an edge. This will mean that our work lives will be filled with far more caring, sharing, understanding, creating, empathizing, innovating, and managing people who are actually in the same room.


This is a logical inevitability—everything else will be done by globots.


While I believe this happy finale is where digital technology will take us ultimately, it is not the right place to start our reflections on the changes that are coming. The place to start is the past. The passcode to understanding the future is hidden in the lessons of history.


GLOBOTICS TRANSFORMATION AS A FOUR-STEP PROGRESSION


The massive changes that are coming will involve insanely complex interactions between technological, economic, political, and social forces. To put some order in this complexity, it is useful to group the changes into a four-step progression—transformation, upheaval, backlash, and resolution—all of which are launched by a technological breakthrough.


“Step” here is not meant in a sequential sense. The transformation, upheaval, and backlash can all develop at the same time, and the resolution need not put an end to it. That is how it happened in the past.


Two Historical Tech Impulses and Transformations


The Globotics Transformation will be the third great economic transformation to shape our societies over the past three centuries. The first—known as the Great Transformation—switched societies from agriculture to industrial and from rural to urban. This started in the early 1700s. The second, which started in the early 1970s, shifted the focus from industry to services. I call it the “Services Transformation” to contrast it with the industrial transformation that preceded it. Today’s Globotics Transformation is focusing primarily on the service sector. It will shift workers to service and professional jobs that are “sheltered” from telemigrants and white-collar robots.


The three technological impulses that launched these are very different and thus had very different effects.


Oversimplifying to make the point, the Great Transformation was launched by the Steam Revolution and all the mechanization that followed. This technology took the horse out of horsepower; it created better tools for people who worked with their hands as Erik Brynjolfsson and Andrew McAfee point out in their seminal 2014 book, The Second Machine Age.4


It was mostly about goods, and it shifted the masses from making farm goods to making manufactured goods. Office work grew more productive, but mostly due to the fruits of industrialization (office machinery, electricity, etc).


The Services Transformation was launched, in 1973, by the development of computers-on-a-chip and all the Information and Communication Technology (ICT) that followed. This technological impulse pushed the economy in a radically different direction, since it was radically different—Byrnjolsson and McAfee call it the Second Machine Age.


ICT created better substitutes for people whose jobs involved manual tasks and better tools for people whose jobs involved mental tasks. The result was a “skills twist.” The technology created jobs for people who worked with their heads but destroyed jobs for those who worked with their hands. The resulting deindustrialization devastated communities and created enormous social and economic difficulties for blue-collar workers—especially in nations that failed to help their citizens make the transition (like the US and UK).


The Globotics Transformation has been launched by a third technological impulse—digital technology. The digitech impulse is radically different than steam power and ICT, but in a way that is subtler than the difference between steam and ICT.




When computers and integrated circuits started getting useful in the 1970s, automation crossed a “continental divide” of sorts. There are many ways of characterizing this crossing—a shift from things to thoughts, from hands to heads, from manual to mental, from brawn to brains, and from tangible to intangible. But regardless of how we think of it, computers could do only a highly restricted type of thinking. In fact, they weren’t thinking in any real sense; they were just following an explicit set of instructions called a computer program. They were strictly obedient to the computer code.


Digital technology has pushed computing across a second “continental divide.” Think of it as the switch from conscious-thought to unconscious-thought. Computers used to only be able to think in analytic, conscious ways since we only knew how to write computer programs that followed this type of thinking. Computers could not do intuitive, unconscious thinking since we didn’t understand how humans think intuitively (we still don’t).


A breakthrough in what is called “machine learning” allowed computers to jump over this limitation. Since 2016 and 2017, computers are as good or better than humans in some instinctual, unconscious mental tasks—things like recognizing speech, translating languages, and identifying diseases from X-rays.


Machine learning is giving computers—and the robots they run—new skills that are valuable in offices. Now they can mimic human thinking in tasks involving perception, mobility, and pattern recognition. Loosely speaking, machine learning is allowing computers to make choices that came “straight from the gut,” as the legendary ex-CEO of General Electric, Jack Welch might say.5


The upshot of this new type of thinking computer is that automation is now affecting office jobs, not just factory jobs as in the past. The same digitech is also making it easy for foreign-based workers to perform tasks in our offices. It is making it seem almost as if these foreigners are actually in the room and speaking the same language.




Another key difference between today’s transformation and the last two concerns the timing. Globalization during the Great Transformation started one century after automation started. Globalization during the Services Transformation started two decades after automation. In today’s Globotics Transformation, globalization and automation are taking off at the same time, and they are both advancing at an explosive pace.


Globalization and automation did wonderful things for us in the past, but the progress was paired with pain. In the future, they’ll do a bit of both. Leveraging the future progress and alleviating the future pain will not be easy. But reviewing past upheavals should serve to guide our thinking.
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We’ve Been Here Before: The Great Transformation


Catherine Spence and her infant starved to death in the London Docklands. The year was 1869. A building boom had brought the Spences to London in the 1850s, but the 1866 financial crash bankrupted the shipyards. Her husband lost his job. The jobless had to choose between destitution-level local charity and the horrors of the workhouse. Catherine Spence went for the charity. Her starvation took two and a half years.


The Spences were caught up in the “Great Transformation,” as twentieth-century thinker Karl Polanyi called it. This two-century sequence of incremental changes converted Europe from a collection of rural, farm-based economies ruled by monarchs to urban, industrial-based economies ruled by various flavors of democracy.


The Great Transformation was massively constructive—it created the modern world we live in today. It was also massively disruptive. A keyhole glimpse into the pain side of this gain-pain package comes from the inquest into Spence’s death.


“They had pledged all their clothes to buy food, and some time since part of the furniture had been seized by the brokers for rent,” the inquest noted. “The house in which they lived was occupied by six families . . . The jury on going to view the bodies found that the bed on which the woman and child had died was composed of rags . . . The windows were broken, and an old iron tray had been fastened up against one and a board up against another.”1


People like the Spences—and the societies in which they lived—were unprepared for the new economic realities brought on by the “disruptive duo” of automation and globalization. The main problem was that the changes were so massive and, given the times, so fast. This makes the era an excellent source of historical lessons for today’s upheavals in which the voracious velocity of job displacement is also the central problem. Lessons from the Great Transformation period, however, need to be handled with care. The changes back then involved a far more radical uprooting than anything America or Europe has seen recently, or is likely to see in the near future.


What Put the “Great” in the Great Transformation


For something like 120 centuries, civilization was supported by six inches of topsoil and regular rains. Prosperity for the masses was tied to having access to a bit of land; power for the elite was tied to taking a slice of that prosperity. As a result, the wealth of nations was founded on control of good agricultural land. There was trade and industry, but not much.


Moving anything anywhere was vastly expensive, very slow, and downright dangerous. It took Marco Polo, for example, three years to get from Italy to China; the return voyage took two years, and hundreds of his fellow travelers died on the way. Moving goods was less dangerous but no less difficult and expensive. Silk from China cost an emperor in Rome ten thousand times more than it cost in China.2 Even ideas were difficult to move. Buddhism, for example, arose in India 2,500 years ago and took almost 1,000 years to get to China and Japan.




These constraints on moving goods, ideas, and people enforced a “dictatorship of distance” on all aspects of human life. With people tied to the land, almost everything had to be made within walking distance. The result was localism—the opposite of globalization. This spreading out of production across countless villages dominated the world’s economic geography and dictated the realities of the pre-industrial world. On the upside, it gave us diversity. Centuries of localism, for example, is why there are over 5,000 brands of beer in Germany, and 350 grape varietals in Italy. It is why one language, Latin, evolved into different languages like Italian, Spanish, Portuguese, and French. The downsides were mostly economic.


The most important economic implication was stagnation. The tiny size of markets rendered innovation both difficult and not particularly valuable. And without innovation, there was no automation. Productivity stagnated. Living standards stagnated.


It wasn’t just localism that kept the human condition in a wretched state. “Malthus’s law” actively enforced misery. Even if a new swath of land, a new food crop, or a new plough were discovered, living standards rose, but only temporarily. In a generation or two, population pressure returned things to a state were most people were only one or two bad crops away from famine.


This was premodern growth. Economic expansion arose from employing more land and labor, not getting more out of each acre and hour. Income rose only until Malthus’s diabolic feedback loop extinguished it.


Modern growth, which started in Britain in the late 1700s, is what repealed Malthus’s diabolic law. Growth allowed each worker to produce a bit more every year, and this raised incomes year after year. By the twentieth century, most American and Europeans were miles away from starvation.


This is what put the capital “G” in the Great Transformation, but the transformation didn’t come all at once. As mentioned, it is best thought of as a four-step progression: technology produces an economic transformation, the economic transformation produces an economic and social upheaval, the upheaval produces a backlash, and the backlash produces a resolution.


It’s a great story.




TECHNOLOGICAL IMPULSE


Steam was hot stuff in the 1700s. The concentrated and controllable nature of the power, together with the fact that it was easily reproducible and eventually mobile, launched society onto a “happy helix”—a self-fueling, rising spiral where innovation drove industrialization; industrialization drove innovation; and both of them boosted incomes, which, in turn, fostered innovation and industrialization.


Steam power first got useful when the Newcomen engine started pumping water out of coal mines in Britain in 1712. It was not a sleek, high-tech marvel. It filled a three-story building, burned massive amounts of coal, and required constant tending, but it did one amazing thing. It took the horse out of horsepower. Newcomen’s machine replaced hundreds of horses, and allowed miners to dig deeper and expand output while lowering costs. This was critical.


Coal was the lifeblood of the Great Transformation, so higher productivity in this sector was a key twirl in the happy helix’s upward travel. The colossal shift of the population from country to city, and the economy from agriculture to industry required astronomical amounts of energy—amounts that would have been impossible to satisfy with firewood, water, and wind power.3


The next century and a half witnessed a “waltz” between steam power and mechanization. Steam engines got stronger, lighter and more fuel efficient as machine manufacturing got more precise. In turn, better steam engines made it easier and more worthwhile to develop better machinery. The process was cumulative. An especially notable milestone in this process came a half century after Newcomen took the horse out of horsepower. In 1769, James Watt’s steam engine put the watt into wattage.




While this progress was revolutionary at the time—especially compared with the previous stagnation—it was slow by today’s standards. It was nothing like the eruptive pace of the digital technology that is driving the Globotics Transformation. There was a century between Newcomen’s engine and the first commercially viable steamships.


Revolutions are never just one thing. The steam impulse was matched by a very different but complementary impulse in the agricultural sector. It started with a land ownership shockwave called “enclosure.”


British Agricultural Revolution


The British agricultural revolution started with the enclosure movement in the 1600s. This involved the fencing (enclosing) of land that used to be open. Enclosing land ended the access that many rural families had to lands formerly held in common (in the sense that any community member could graze animals on the land). The Boston Common—a big park in the middle of Boston—is one remaining example of a common that was established when Massachusetts was a colony of the British crown. Local farmers grazed cows there from 1630 until it became a public park in 1830.


When a common was enclosed, its use often switched to the main “cash cow” of the day—which turned out to be sheep, or more precisely the wool they produced. This drove people out of the agricultural sector since raising and sheering sheep commercially required far fewer workers than raising food for families. But it wasn’t just switches in ownership that put the revolution in the agricultural revolution.


Enclosure firmed up property rights and thus encouraged adoption of more efficient farming techniques. One of the agricultural revolution’s red-letter innovations was a switch to the four-crop rotation system that heightened the productivity of land. Improved farm machinery also accelerated productivity. The classic examples include automatic threshing machines for grain; seed drills for planting; and improvements in farming tools, like the switch from wooden to iron ploughs.




The upgraded tools and techniques made food cheaper and more abundant—an outcome that helped with a third impulse—a population explosion. The number of Brits doubled between 1750 and 1850.


The full list of things that were critical to getting the Great Transformation going is long and complex, but clarification is served by simplification. That’s why it is insightful to focus on changes in British agricultural, population, and steam—especially steam.


TECHNOLOGY PRODUCES TRANSFORMATION


At first, steam technology mostly fostered mechanization and industrialization, or what we would call automation today. The trend started with the biggest industries of the time—textiles, coal, and iron—but it spread to other sectors over the decades.


Soon enough, the self-fueling spiral created a new linchpin industry—machine tools. Between 1770 and 1840, the British machine tool industry made great strides. This was a critical step since it lowered the cost of making the machines that helped automate production in general. The machine tool industry back then—like machine learning today—was a technology that accelerated technology’s advance.


Before machine tools, industry really entailed what we would call handicraft. Rifles, for example, were constructed one at a time by highly skilled craftsmen using hand tools. Each rifle was unique (and thus expensive). Using machine tools, the American Eli Whitney standardized parts to such an extent that, from 1801, parts were interchangeable across his rifles. Production got faster and cheaper—partly because lower-wage, less-skilled workers could handle the work (an early example of the deskilling impact of technology).


This was a turning point in automation. Instead of highly skilled craftsmen making machinery out of wood and by hand, machine tools produced metal parts for machines that could be churned out with higher accuracy and lower costs. This sort of innovation cut both ways when it came to jobs.




Automation and Jobs—the Push and Pull Effects


Mechanization meant that the same pile of work could be done with fewer workers, but the cost savings also meant lower prices and thus more sales, and thus a higher pile of work. There was, in a sense, a race between the height of the pile and efficiency of workers. Call it the productivity-production foot race.


When the foot race was won by the piling-raising side—technology acted as a “pull factor”—it pulled workers into the sector. Where the efficiency side won, technology was a “push factor” pushing workers out of the sector. For example, enclosure, mechanization, and new farming techniques were massive push factors in the agriculture sector. The changes produced painful disruptions to livelihoods, families, and whole villages, but they released workers for jobs in industry and services.


There are important lessons in the way it happened. Technology eliminated many jobs but few occupations. The technology didn’t eliminate the occupation of farming, for instance, it just meant that each farmer could feed more mouths, so fewer farmers were needed.


The mechanization of industry, by contrast, was a pull factor. While output per worker rose steeply, industial output rose even faster, so the number of workers in industry climbed.


A separate set of pull/push factors arose from the demand side. The most obvious dynamic was the way the booming population created more demand that created more jobs. A slightly subtler demand factor stems from the fact that people tend to change their purchase patterns as they get richer. At the income levels common at the time, people could afford very few goods. Some children went without shoes, and many adults wore second-hand clothes. As income rose above subsistence levels, people spent more on new goods, and the extra demand created extra manufacturing jobs.


Productivity itself was a demand factor for the very direct reason that if someone makes a thing, someone owns the thing. The thing thus becomes part of their income. Although the goods supplied and demanded could slip out of alignment temporarily, the general trend was for more output per worker to lead to more income per worker and more purchases per worker. Technically, this is called Say’s law, which roughly corresponds to the notion that supply creates its own demand. Or, in the more rotund nineteenth-century phraseology of Jean-Baptiste Say: “As each of us can only purchase the productions of others with his own productions—as the value we can buy is equal to the value we can produce, the more men can produce, the more they will purchase.”4


Globalization exaggerated both the push and pull factors in sectors that were open to trade. But the trade half of the tech-trade team lagged far behind. Steam power fired the starting gun on globalization a full century after Newcomen’s steam engine unleased automation. The reason, quite simply, was that it took decades of refinements to make steam engines that were compact enough to put on wheels and ships.


Modern Globalization Starts


Railroads dramatically reduced the cost of moving goods. For the first time in history, the interiors of the world’s great land masses were linked to the global economy. Steamships had an equally radical impact on seaborne transportation. The year 1819 saw the first steamship cross the Atlantic. The peace that came with the end of the Napoleonic Wars also gave globalization a mighty shove.


While traces of trade can be found back to the Stone Age, the early 1800s was the first time in history that the volume of trade really started moving the dial at the economy-wide level. For example, the whole of the 1600s saw only about three thousand European ships sailing to Asia and back, and the number wasn’t much more than double that the whole of the 1700s. Each ship carried about a thousand tons of cargo.5


Oxford economist Kevin O’Rourke and Harvard economist Jeff Williamson date the beginning of modern globalization to 1820. This is when the price of, say, wheat inside Britain started to be set by international supply and demand conditions.6 Before this date, food prices within a nation moved mostly according to changes in domestic supply and demand conditions—say, a crop failure or bumper crop. Once the volume of international trade was large enough, a crop failure would lead to lots of imports flowing into the country rather than the prices rising. This was an enormous change in the course of human events. For the first time, the ability to buy and sell goods internationally started having revolutionary effects on domestic economies.


None of this was sudden. Railroads recast land transportation, but the rail networks developed over decades. Steamships revolutionized ocean travel, but fueling problems prevented sole reliance on steam power for decades. For example, the first steamship that crossed the Atlantic combined wind and steam power due to fueling problems. The big switch came only after coaling stations had been set up all around the world.


The ability to sell to the whole world had massive effects on jobs. In Britain, where modern globalization first saw the light of day, it was a push factor for agriculture since food imported from the US and elsewhere was cheaper. Food imports boomed from the mid-1800s. But globalization is always a push-pull pair.


Jobs tend to move out of the sectors competing with imports, but move into sectors that export. In the case of the United Kingdom, booming imports of food were matched by equally booming exports of textiles and other manufactured goods.




The principle guiding this impact is David Ricardo’s famous principle of comparative advantage, which, roughly put, says: “Do what you do best; import the rest.” In nineteenth-century Britain, the “best” meant manufacturing. British competitiveness in manufacturing had a huge head start by the 1800s and its edge over other nations was still growing, so globalization allowed Britain to become the workshop of the world. The booming exports of manufactured goods kept the pile of work growing faster than efficiency of workers, and this pulled workers into industry.


The most dramatic impact of globalization, however, was the way it accelerated economic growth.


Modern Growth Starts


Modern growth—the sort of steady progress we are used to today but was unheard of before the Industrial Revolution—depends upon innovation because more income requires more outcome. Achieving higher incomes every year requires that a nation’s workforce produce more every year. That, in turn, requires that the workers have more or better “tools” every year. Here, “tools” mean capital broadly defined, namely human capital (which means skills, education, training, etc.), physical capital (which means machines, buildings, tools, etc.) or knowledge capital (which means technology, knowledge about production techniques, etc.). Of these three, knowledge is the key.


Knowledge capital is very different because innovation boosts the benefits of having more of the other forms of capital. Without innovation (or imitation of some other nation’s innovations), investments in education and physical capital reach their limits and output per worker ceases to rise. Or, as economists phrase it, human and physical capital face diminishing returns, while knowledge capital does not. That is an empirical fact.


The reason is unclear, but one guess is that it reflects the fact that human ignorance is infinite despite millenniums of knowledge creation. Infinity is, after all, a concept not a number. Think of it as the biggest number you know plus one. And this means, infinite ignorance, even after you add a lot of knowledge, is still infinite.


Economically, the key is that innovation creates better processes for making old goods as well as brand new goods. This keeps economic growth rolling along. The century-long sequence of innovations in Victorian England are an excellent example. As innovations piled up, capital got more useful and thus continued to accumulate, as did human capital. Globalization entered the equation via its impact on innovation.


In the early 1800s, globalization boosted innovation in ways both simple and subtle. Exports lifted the constraint imposed by the size of the domestic market and this boosted the demand for innnovation. Selling to the world market also encouraged industries to concentrate geographically and this boosted the other side of the equation. With lots of people in the same place thinking about the same problems, the supply of innovative ideas rose. In short, innovation got easier just as selling to the world market made it more profitable. This is how the dynamic duo—automation and globalization—ignited the “bonfire” of modern growth. The bonfire is still burning.


Growth saw the ignition of a second-stage booster in the latter part of the 1800s. The acceleration was so marked that it has been given a name: the Second Industrial Revolution.


Technology Produces Technology—the Second Industrial Revolution


The happy helix, which had been spinning upward since the early 1700s, reached a new plateau in the second half of the 1800s. As machinery got more sophisticated, power got cheaper, and science was increasingly applied to industrial matters, a whole new group of industries sprung up. This created masses of new jobs for workers making things that had never existed—except in the science fiction novels of Jules Verne.


Robert Gordon, a professor of economics at Northwestern University, argues that the Second Industrial Revolution—what he calls the “special century” (1870–1970)—dropped a cluster bomb of innovations on the advanced economies. The economic “bomblets” exploded over a wide area, with each explosion producing a chain reaction of innovation, rising productivity, and income growth.7


This was an example of the happy helix of innovation and industrialization creating masses of new jobs in brand new sectors. Back then, as today, much of the job creation involved making things that were unthinkable only a few decades earlier. The new jobs were in making things related to railroads, telecommunications, electric lighting, internal combustion engines, and all types of electro-mechanical and electronic machinery including road vehicles, aircraft, radios and televisions, and industrial chemicals ranging from chemical fertilizers and herbicides to hair dyes and plastics.


These new industries were a long journey from cotton textiles. The developments, which were driven by automation and globalization, lighted the bonfire of sustained economic growth. Growth did wonderful things, but growth meant change, and change meant pain. The resulting gain-pain package led to the second aspect of the four-step progression, namely upheaval.


TRANSFORMATION PRODUCES UPHEAVAL


Oliver Twist—Charles Dickens’s most memorable fictional character—could be a “poster child” of the upheaval. Born in a workhouse, Oliver is sold into apprenticeship at the age of nine after a thorough thrashing prompted by his famous, hunger-inspired, “Please, sir, I want some more.”


Reality was almost as harsh for Charles Dickens himself. The second of eight children born into a middle-class family, Dickens was forced, at age twelve, to work in a factory when his father was thrown in debtors’ prison. Things improved after the debt was paid and Charles returned to school, but not for long. At fifteen, Dickens again had to take a job to help support his family.


Change brought pain—as it always does—and the faster the change, the greater the pain. The main avenues of change were fourfold: a shifting of workers out of agriculture and into industry, a shift of the population from farms to cities, a rise in inequality, and a shifting of the anchor of value creation and capture from land to capital.


Each change created its own gain-pain pairing and convulsed centuries-old social, economic, and political relationships. The traditional relationships were by no means idyllic, but they were what people were used to.


Urbanization: Linking Income Insecurity and Food Insecurity


When people moved from farms to cities, income security and food security got much more strongly linked than they had been in rural communities. Cities offered more opportunities than the countryside but this came at a cost. Industrial workers in cities had to buy all their food, so job loss was a life-threatening event. Even in the good times, wages for unskilled workers were low compared to the cost of living. Housing conditions were overcrowded and unsanitary; diets were poor; and accidents, sickness, or old age often led to deprivation, or even starvation.


Part of the fuel that stoked social strife in the Great Transformation came from the treatment of people who fell on hard times. Then, as now, many among the elite were quick to blame the misfortunate for their misfortune. British government policy at the time made things worse for the woeful, but it wasn’t always that way in Britain.


Britain dodged the French Revolutionary “bullet,” and not by accident. Geography was part of the explanation but also important was the “enlightened self-interest” of the landed elite, and earlier concessions made by the British monarchy to Parliament. Since the 1500s, a series of Poor Laws charged each local community (parish) with supporting its local poor. Systems varied regionally, but generally the support took the form of jobs, apprenticeships, or cash—all financed by taxes on the local well-off citizens, and overseen by local officials.


The “light” in enlightened self-interest dimmed considerably as the Great Transformation progressed and the booming population raised the cost of caring for the poor. Importantly, this extra burden fell especially hard on the urban elite since the poor were moving out of their country parishes and into the cities. The solution decided upon by the “good and the great” was a reform that would not look out of place in Trump’s America. They made the Poor Laws poorer.


Contemporary critics of the traditional Poor Laws argued that the safety net encouraged people to have too many children, and generally seduced workers into laziness and dependency. They also encouraged employers to pay too little since workers could get public handouts. All this was to be fixed by the 1834 Poor Law Amendment. The 1834 act made it illegal to give support to people outside of workhouses, and then required the conditions in the workhouses to be horrible as a matter of moral principle. And it worked. Workhouses were widely feared—a terrible fate to be chosen only by the most desperate.


Victorian social thinkers like Reverend Thomas Malthus viewed poverty as a natural condition that particular workers fell into due to their personal moral failings. To avoid encouraging immorality and sloth, workhouse conditions were designed to be worse than those of the poorest free laborer outside of the workhouse. As Catherine Spence’s example illustrates, such conditions shifted between fair-to-middling in good years to dire deprivation, or simple starvation, in downturn years.


Help receivers were stigmatized with special clothes and humiliated with strict rules; husbands and wives were separated to prevent families from growing. Work was mandatory and rations were meagre.


Income Inequality—The Ups and Downs


Almost as disturbing as the misery itself was the fact that prosperity was spreading as fast as the poverty. The affluent and the afflicted lived close together in Victorian London. The slums were built up in the same years as London’s greatest attractions. Big Ben, the Victoria and Albert Museum, Marble Arch, and Trafalgar Square were all constructed in the decades bracketing Catherine Spence’s starvation.


This contrast between the wealthy and the woeful made many view the massive social changes as outrageously unfair. Many thought the rich were getting richer because the poor were getting poorer. But what are the facts?


The real world that the fictional Oliver lived in was very unequal and inequality was growing. According to economic historians Peter Lindert and Tony Atkinson, inequality rose in the first part of the Great Transformation—say, up to the beginning of the Second Industrial Revolution.8 After that, it declined right up to the end of the Great Transformation in 1970. The happy helix, in other words, was especially happy for the richest Britishers in its first century and especially happy for the middle class in its second century.


As Figure 2.1 shows, the share of income that went to the richest 5 percent in England and Wales rose gently from about 35 percent to about 40 percent during the first part of the Great Transformation—the so-called First Industrial Revolution, say 1759 to 1867.


The trend reversed in the late 1800s when the Second Industrial Revolution kicked in. Inequality fell quite dramatically in the UK as industrial growth got its second wind from the cluster of new industries. The income share of the top 5 percent dropped from 40 percent down to under 20 percent by the 1970s. Since then it’s been rising, but that’s a story for the next chapter.


It is not easy to say exactly what causes these waves of inequality. It is the subject of much debate, as Thomas Piketty’s bestselling Capitalism in the 21st Century points out. By its very nature, inequality involves almost every aspect of the economic system—ranging from education, technology, and globalization to urbanization, voting rights, and imperialism. Most of these are interrelated.




[image: image]


Figure 2.1 Income Inequality in the Great Transformation, 1688–2009.
SOURCE: Author’s elaboration of data provided privately by Max Roser (Our World in Data). His sources are Peter Lindert “Three Centuries of Inequality in Britain and America,” in Handbook of Income Distribution, ed. A. Atkinson and F. Bourguignon (Amsterdam: Elsevier, 2000); A. Atkinson, “The Distribution of Top Incomes in the United Kingdom 1908–2000,” in Top Incomes over the Twentieth Century. A Contrast Between Continental European and English-Speaking Countries, ed. A. Atkinson and T. Piketty (Oxford: Oxford University Press, 2007); and B. Milanovic, P. Lindert, and J. Williamson, “Ancient Inequality,” The Economic Journal 121, no. 551 (2008): 255–272, March 2011.


A fair assertion, however, is that the initial upswing had to do with the rise of capitalism. Previously, landownership was the main way to get rich. The industrial revolution opened another important route—namely, capital ownership. This entailed both physical capital—like factories, ports, and ships—and financial capital—like ownership of stocks, bonds, and banks. All capital ownership is and always has been concentrated in the hands of the top 5 percent. Quite simply, only the rich could afford to save, so only the rich could build up their wealth, and their wealth helped them save and invest more, thus boosting their wealth. For the common people, incomes were spent fully on current consumption.




The other part of the equation is that wages grew more slowly than labor productivity. This can be understood as an issue of supply and demand. Rising labor productivity boosted the demand for labor, but the booming population growth and rural–urban migration meant that the supply rose even faster. Workers’ ultimate alternative was to stay on low-income, low-productivity jobs in agriculture. To get a continual inflow of workers from the countryside, the industrial and urban wage had to be higher than the wage available on the farm, but they did not have to rise continuously.


The drop in inequality in the second phase reflects the fact that labor finally started getting scarce at the same time as the innovations started making labor especially productive. It is also surely important that this second phase corresponded, after World War I, with a rise in workers’ negotiating and voting power.


In Britain, the power of unions rose in an uneven manner from just before World War I to the 1970s. The range of people who could vote expanded slowly although the 1800s, all men over age twenty-one and all women over thirty got the right to vote in 1918 (the discrimination was ended in 1928). Before that, men had to own a certain amount of property to vote—a restriction that tended to favor the political power of those who were already favored economically.


The Great Transformation was about much more than people changing jobs. The whole fabric of value (income) creation changed—along with the ways of capturing and controlling value.


Evolving Value Creation and Capture—Land to Capital


Before the Great Transformation, valuable economic things were mostly created by labor working on land. Laborers were abundant, and the supply could be increased via population growth. Land, by contrast, was more of a fixed factor. To own a bit of land was to control the value creation, and thus the value capture. This is why landowners controlled the division of the value created.




To line their own pockets, landowners only had to give the workers a large enough slice of the value to keep them alive and in place. That’s why they called it feudalism: it was all about land. Land was the nucleus of the value creation. (“Feudalism” derives from the Latin word for a fief—a portion of land.) But land started to lose its center-point status with the rise of industry.


As the economic center of gravity shifted from farms to factories, value creation and capture also shifted. Land mattered much less. Capital became king. Manufacturing became the heart of modern economies. This, in turn, meant that capital working with labor became more central to income generation, that is, value creation. With much of the value created by labor working with capital, the focal point of economic value creation shifted from land to capital.
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