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REINVENTING CAPITALISM


IT SHOULD HAVE BEEN A VICTORY CELEBRATION. BY THE time eBay’s new CEO, Devin Wenig, climbed the stage for the online marketplace’s twentieth-anniversary event in September 2015, goods worth more than $700 billion had been traded on eBay’s platform, and active eBay users had reached 160 million. The company Pierre Omidyar had started in 1995 as a small side-business turned into what looked like a perpetual moneymaker. EBay had taken an old but highly successful idea, the market, and put it online. 


Because eBay’s market was no longer a physical place, it never closed. And thanks to the Internet’s global reach, pretty much everyone connected to it could buy and sell on it. Through eBay’s unique rating system, it created a way to trust market participants without knowing them. Together that made the new virtual marketplace tremendously attractive, resulting in what economists call a thick market, a market with lots of buyers and sellers. Thick markets are good markets, because they increase the likelihood of finding what one is looking for. EBay also took a feature of traditional markets and improved on it: it replaced fixed prices with an auction mechanism, a far better way to achieve optimal price, as economics students learn in their first semester.


A marketplace with global reach that’s always open and makes transacting simple, easy, and efficient—that’s the recipe for eBay’s meteoric rise. It not only ushered in the Internet economy but also seemed to reconfirm the preeminent role markets play in our economy.


But to journalists attending the celebration, Wenig looked more like “a general rallying the troops of a beleaguered army,” and his speech felt like a pep talk—with good reason. The world’s largest marketplace had lost some of its mojo. Analysts on Wall Street even labeled eBay “due for a reset.” With so much going for it, some may see eBay’s recent troubles as a bout of bad management, aggravated by bad luck. But to us it’s an indication of a much larger, structural shift.


Just months before eBay’s twentieth anniversary, Yahoo, another early Internet pioneer, was suffering its own market woes. Yahoo owned a substantial chunk of Chinese online marketplace Alibaba, and based on Alibaba’s share price, its holding of Alibaba’s shares was more valuable than Yahoo’s total market capitalization. So sellers of Yahoo’s shares were essentially paying buyers to take on their stock and shares of Yahoo were trading at an effectively negative price. That doesn’t make sense, of course, because the value of a share of common stock can’t be negative. But stock prices, economists tell us, should reflect the collective wisdom of the market; so they ought to be right. Something was wrong—terribly wrong.


EBay’s surprising troubles and Yahoo’s crazy share price aren’t random events. They signify a fundamental weakness of existing marketplaces, a weakness, as we’ll explain, that is tied to price. Because the flaw is linked to price, not all marketplaces are suffering. In fact, some markets, less reliant on price, are outright thriving.


Just about the time eBay and Yahoo got into trouble, a more recent Internet start-up, BlaBlaCar, was doing amazingly well. Founded in Europe by a young Frenchman bitten by the Internet bug during graduate studies at Stanford, BlaBlaCar, much like eBay, operates an online marketplace, albeit a highly specialized one. It is in the business of helping people share car rides by matching those offering a ride with those looking for one. And it does so very well, matching millions of riders every month and growing quickly. Whereas eBay’s original focus was on price-based auctions, BlaBlaCar’s marketplace offers participants rich data about each other, ranking details such as driver chattiness (hence its name), so users can easily search and identify the best matches for them, and downplaying the importance of price (ride-sharers can select price only within a limited range). BlaBlaCar’s ride-sharing market isn’t alone in using rich data. From Internet travel site Kayak to online investment company SigFig, to digital labor platform Upwork, more and more markets that use data to help participants find better matches are gaining traction and attracting attention.


In this book, we connect the dots between the difficulties faced by traditional online markets; the error of the stock market’s trusted pricing mechanism; and the rise of markets rich with data. We argue that a reboot of the market fueled by data will lead to a fundamental reconfiguration of our economy, one that will be arguably as momentous as the Industrial Revolution, reinventing capitalism as we know it.


The market is a tremendously successful social innovation. It’s a mechanism to help us divvy up scarce resources efficiently. That’s a simple statement—with enormous impact. Markets have enabled us to feed, clothe, and house most of 8 billion humans, and to greatly improve their life expectancy as well as life quality. Market transactions have long been social interactions, making them superbly well aligned with human nature. That’s why markets seem so natural to most of us and are so deeply ingrained in society’s fabric. They are the building blocks of our economy.


To do their magic, markets depend on the easy flow of data, and the ability of humans to translate this data into decisions—that’s how we transact on markets, where decision-making is decentralized. This is what makes markets robust and resilient, but it requires that everyone has easy access to comprehensive information about what’s available. Until recently, communicating such rich information in markets was difficult and costly. So we used a workaround and condensed all of this information into a single metric: price. And we conveyed that information with the help of money. 


Price and money have proved to be an ingenious stopgap to mitigate a seemingly intractable challenge, and it worked—to a degree. But as information is compressed, details and nuance get lost, leading to suboptimal transactions. If we don’t fully know what is on offer or are misled by condensed information, we will choose badly. For millennia, we tolerated this inadequate solution, as no better alternative was available.


That’s changing. Soon, rich data will flow through markets comprehensively, swiftly, and at low cost. We’ll combine huge volumes of such data with machine learning and cutting-edge matching algorithms to create an adaptive system that can identify the best possible transaction partner on the market. It will be easy enough that we’ll do this even for seemingly straightforward transactions.


Suppose, for instance, you are looking for a new frying pan. An adaptive system, residing perhaps on your smartphone, accesses your past shopping data to gather that you bought a pan for induction cooktops last time, and also that you left a so-so review of it. Parsing the review, the system understands that the pan’s coating really matters to you, and that you favor a ceramic one (it also notes your preferred material for the grip). Equipped with these preferences, it then looks at online markets for optimal matches, even factoring in the carbon footprint of the delivery (because it knows how worried you are about that). It negotiates automatically with sellers, and because you are ready to pay by direct transfer it is able to get a discount. With a single tap, your transaction is complete.


It sounds seamless and simple—because it should be. It’s far faster and less painful than having to do the search yourself, but it also takes into account more variations and evaluates more offers than you would do. Neither does the system tire easily (as we humans do when searching for something offline or online), nor is it distracted in its decision advice by price, derailed by cognitive bias, or lured by clever marketing. Of course, we’ll still use money as a store of value, and price will still be valuable information; but no longer being focused on price broadens our perspective, yields better matches, a more efficient transaction, and, we believe, less trickery in the market.


Such decision-assistance systems based on data and machine learning will help us identify optimal matches in these data-rich markets, but we humans will retain the ultimate decision-making power and will decide how much or how little we delegate as we transact. That way we can happily have our decision-assistance system hail a ride for us, but when it comes to our next job, we’ll choose ourselves from among the employment options our data-driven advisers suggest.


Conventional markets have been highly useful, but they simply can’t compete with their data-driven kin. Data translates into too much of an improvement in transactions and efficiency. Data-rich markets finally deliver what markets, in theory, should always have been very good at—enabling optimal transactions—but because of informational constraints really weren’t.


The benefits of this momentous change will extend to every marketplace. We’ll see it in retail and travel, but also in banking and investment. Data-rich markets promise to greatly reduce the kind of irrational decision-making that led to Yahoo’s crazy stock price in 2014 and to diminish bubbles and other disasters of misinformation or erroneous decision-making that afflict traditional money-based markets. We have experienced the debilitating impact of such market disasters in the recent subprime mortgage crisis and in the 2001 burst of the dot-com bubble, but also in the countless calamities that have affected money-based markets over the past centuries. The promise of data-rich markets is not that we’ll eradicate these market failures completely, but that we’ll be able to greatly reduce their frequency and the resulting financial devastation.


Data-rich markets will reshape all kinds of markets, from energy markets, where built-in inefficiencies have lined the pockets of large utilities and deprived households of billions in savings, to transportation and logistics, and from labor markets to health care. Even in education, we can use markets fueled by data to better match teachers, pupils, and schools. The goal is the same for all data-rich markets: to go beyond “good enough” and aim for perfection, giving us not just more bang for the buck, but more satisfaction in the choices we make, and a more sustainable future for our planet.


THE KEY DIFFERENCE BETWEEN CONVENTIONAL MARKETS and data-rich ones is the role of information flowing through them, and how it gets translated into decisions. In data-rich markets, we no longer have to condense our preferences into price and can abandon the oversimplification that was necessary because of communicative and cognitive limits. This makes it possible to pair decentralized decision-making, with its valuable qualities of robustness and resilience, with much-improved transactional efficiency. To achieve data-richness, we need to reconfigure the flow and processing of data by market participants, an idea that was already suggested as far back as 1987. Massachusetts Institute of Technology (MIT) professor Thomas Malone and his colleagues foresaw “electronic markets,” but only recently have we achieved the technical progress to extend that early vision and bring it into full bloom.


One may assume that the advent of data-rich markets rests mainly on advances in data-processing capacity and network technology. After all, far more information permeates data-rich markets compared with conventional ones, and Internet bandwidth has been increasing steadily with no end in sight. Leading network technology providers such as Cisco suggest that growth rates in Internet traffic will continue to exceed 20 percent per year until at least 2021—a rate that when compounded over just a decade will add up to a staggering 9,300 percent upturn. Processing capacity has risen dramatically, too: we now measure our personal computer’s power in thousands of billions of calculations per second, and we still have room for improvement, even if that power may no longer be doubling every two years as it has in the past.


These are necessary developments toward data-rich markets, but they aren’t sufficient. What we need is to do things not just faster but to do them differently. In our data-rich future, it will matter less how fast we process information than how well and how deeply we do so. Even if we speed up the communication of price on traditional markets to milliseconds (as we have already done with high-frequency trading), we’d still be oversimplifying. Instead, we suggest that we need to put recent breakthroughs to use in three distinct areas: the standardized sharing of rich data about goods and preferences at low cost; an improved ability to identify matches along multiple dimensions; and a sophisticated yet easy-to-use way to comprehensively capture our preferences.


Just getting raw data isn’t enough; we need to know what it signifies, so that we don’t compare apples with oranges. With recent technical breakthroughs, we can do that far more easily than in the past. Just think of how far we have come in the ability to search our digital photos for concepts, such as people, beaches, or pets. What works for images in our photo collections can be applied to markets and can translate data into insights that inform our decision-making. 


Identifying best matches is easy when we compare only by price; but as we look for matches along numerous dimensions, the process gets complex and messy, and humans easily get overwhelmed. We need smart algorithms to help us. Fortunately, here, too, substantial progress has been made in recent years. Finally, knowing exactly what we want isn’t easy. We may forget an important consideration or erroneously disregard it; for humans, it’s actually quite difficult to articulate our multifaceted needs in a simple, structured way. That’s the third area in which recent technical advancements matter. And today, adaptive systems can learn our preferences over time as they watch what we are doing and track our decisions.


In all three of these areas, highly evolved data analytics and advanced machine learning (or “artificial intelligence,” as it is often called) have fueled important progress. When combined, we have all the key building blocks of data-rich markets. Digital thought leaders and energetic online entrepreneurs are already taking note. There is a gold rush just around the corner, and it will soon be in full swing. It’s a rush toward data-rich markets that deliver ample efficiency dividends to their participants and offer to the providers a sizable chunk of the total transaction volume. 


The digital innovations of the last two decades are finally beginning to alter the foundations of our economy. Some companies have already set their sights on data-rich markets and put the necessary pieces in place. As eBay celebrated its twentieth anniversary and pondered its future, its new CEO announced a highly ambitious, multiyear crash program and forged a number of key acquisitions. The aim is to greatly improve the flow of rich information on the marketplace at all levels, to ease discovery of matches, and to assist eBay users in their transaction decisions. 


EBay is not alone. From retail behemoth Amazon and niche players, such as BlaBlaCar, to talent markets, marketplaces are reconfiguring themselves and pushing into a data-rich future. Because data-rich markets are so much better at helping us get what we need, we’ll use them a lot more than traditional markets, further fueling the shift from conventional markets to data-rich ones. But the impact of data-rich markets is far larger, the consequences far bigger.


MARKETS AREN’T JUST FACILITATING TRANSACTIONS. When we interact on markets, we coordinate with each other and achieve beyond our individual abilities. By reconfiguring markets and making them data rich, we shape human coordination more generally. If done well, market-driven coordination greased by rich data will allow us to meet vexing challenges and work toward sustainable solutions, from enhancing education to improving health care and addressing climate change. Gaining the ability to better coordinate human activity is a big deal.


This will have repercussions for more conventional ways of coordinating our activities. Among them, the most well known and best studied is the firm. The stories we usually tell about firms are about vicious competition between them, whether it is General Motors versus Ford, Boeing versus Airbus, CNN versus Fox News, Nike versus Adidas, Apple versus Google, or Baidu versus Tencent. We love tales about individual battles that bloodied one of the contestants and advanced the position of the other. Entire libraries of business books and hundreds of business-school cases are dedicated to chronicling and analyzing these epic battles. But rather than battles between firms, we now see a more general shift from firms to markets, as the market, thanks to data, gets so much better at what it does. This shift doesn’t mean the end of the firm, but it represents its most formidable challenge in many decades.


Responding to the rise of data-rich markets isn’t going to be simple. If firms could utilize the technical breakthroughs we describe, reshape the flow of information within them, and capture similar efficiency gains, it would be straightforward. Alas, as we’ll explain, the technical advances that underlie and power data-richness can’t be used as easily in firms as they can in markets. They are constrained by the way information flows in firms. To adapt, the nature of the firm will need to be reimagined.


Possible responses to the challenge from data-rich markets involve finding ways to either more narrowly complement or emulate them. Firms might automate decision-making of (certain) managerial decisions and introduce more marketlike features, such as decentralized information flows and transaction-matching. These strategies offer medium-term advantages, and they are being adopted in a growing number of companies. They are useful for ensuring the continuing existence of firms in the medium term (although they bring their own set of weaknesses), but they are unlikely in the long run to stop the slide of the firm’s relevance in organizing human activity.


Just as firms will continue to have some, albeit diminished, role to play in the economy, in the future we’ll also still use money, but in data-rich markets money will no longer play first violin. As a result, banks and other financial intermediaries will need to refocus their business models. And they are going to need to move quickly, as a new breed of data-driven financial technology companies, the so-called fintechs, are embracing data-rich markets and challenge the conventional financial services sector. It is easy to see how banking will be severely affected by the decline of money, but the implications are larger, and more profound. At least in part, the role of finance capital rests on the informational function it plays in the economy. But as data takes over from money, capital no longer provides as strong a signal of trust and confidence as it currently does, undermining the belief that capital equates with power that underlies the concept of finance capitalism. Data-richness enables us to disentangle markets and finance capital by furthering the one while depreciating the other. We are about to witness both the rather immediate reconfiguration of the banking and finance sector, and the later but more profound curbing of the role of money, shifting our economy from finance to data capitalism. 


DATA-DRIVEN MARKETS OFFER SUCH COMPELLING ADVANTAGES over traditional, money-based ones that their advent is assured. But they are not without shortcomings of their own. The fundamental problem is the reliance on data and machine learning and the lack of diversity of data and algorithms. These make them particularly vulnerable to troubling concentration as well as systemic failure. Because of this structural weakness (which we’ll explain further), data-rich markets could turn into enticing targets for ruthless companies and radical governments to not only cripple the economy but also undermine democracy. To mitigate this vulnerability, we propose an innovative regulatory measure. A progressive data-sharing mandate would ensure a comprehensive but differentiated access to feedback data and would maintain choice and diversity in decision assistance. It’s not only the antitrust measure of the data age, but it also guards against far bigger and more sinister developments that could threaten society.


The rise of a market in which a substantial part of the transactional process is automated, and the decline of the firm as the dominating organizational structure to organize human activity efficiently will uproot labor markets around the world. Nations will face the need to respond to this profound shift in the economy as it endangers many millions of jobs, fuels widespread worries in countless nations, and is already driving populist political movements. As we’ll detail, many of the conventional policy measures at our disposal are unfortunately no longer effective. 


A shift from finance to data capitalism will question many long-held beliefs, such as work as a standardized bundle of duties and benefits. Breaking up this bundle is going to be a challenging but necessary strategy for firms looking for the right human talent, and for societies worried about mass unemployment, to bring back to employees jobs as well as meaning and purpose. Central to the changes we’ll witness in labor markets is data. Comprehensive and rich data flows drive the revival of the market and the decline of firms and money, prompting massive upheavals in the labor market. By the same token, rich data also enables us to upgrade labor markets so that they’ll offer far more individualized and satisfying work far more easily and more frequently than before (although, as we explain, this will need to be supported by innovative policy measures).


From the early days of money-based markets, critics have pointed at the gap between the idea of choice, so fundamental in markets, and the actual cognitive limitations that constrain our ability to choose well. For centuries, two antagonistic views have been pitted against each other: one side has advocated for a central authority to take over decision-making in markets from vulnerable humans, while the other has defended conventional markets, and with that the concept of decentralized information flows and decision-making, arguing that crippled individual choice was far better than none. These arguments were often stark—painted in black or white. 


Over the last decades, a kind of truce has taken hold around the world, an acceptance that money-based markets work, but only with the appropriate regulations in place (and with no consensus on what “appropriate” entails). The compromise is that even though we can’t overcome the cognitive constraints that lead to erroneous decisions, we can put in place rules and processes that help mitigate their most negative effects. This was pragmatic, given the realities that hold sway on money-based markets, and the absence of a more enticing, workable alternative. But it was also an acceptance of defeat; real progress in improving the inner working of the market seemed forever illusive. The market was tainted, but the alternatives were worse. So, we learned to live with it.


The availability of rich data and recent technical breakthroughs mean that we now can move beyond money-based markets to data-rich ones and overcome some of the key informational and decisional constraints that we have been grappling with. The vision is ambitious. Rather than making for better mitigation of the conventional market’s weaknesses, we are about to see a rewiring of the market that renders mitigation far less necessary. In the future, data-rich markets will offer individual choice without the constraints of inescapable cognitive limitations.


Of course, we won’t be able to overcome all human biases and decision flaws (nor avoid savvy marketers exploiting them); even if humans choose to use smart machine learning systems on data-rich markets, that choice will still be a human one to make. When we empower ourselves to choose, we also retain that human error. Even rich data markets won’t be perfect; but pragmatically, they will be far superior to what we have today. We may still err, but we’ll surely err less frequently. Data-rich markets will change the role of markets and money, and question well-worn concepts, from competitiveness and employment all the way to finance capitalism itself. Because they will readjust the role of markets in coordinating human activities, they will have a huge impact on how we live and work with each other.


Some may fret over the role retained for human beings—that of the ultimate decision maker—and hope for a more rational central decision authority to take over. But we are convinced that keeping this fundamental role for humans isn’t a bug; it’s a feature. With the crucially important and valuable push for efficiency, sustainability, and rationality (because we really do need to improve our decision-making!), we must never forget the need to preserve and even embrace what makes us human. The ultimate goal of data-rich markets is not overall perfection but individual fulfillment, and that means celebrating the individuality, diversity, and occasional craziness that is so quintessentially human.
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COMMUNICATIVE COORDINATION


IT WOULD BE THE GRANDEST HUMAN PYRAMID EVER erected: a castle—or castell—ten tiers high, rising fifty feet or more up from its pinya, or base, and composed of hundreds of individuals. Other human-pyramid-building clubs in Spain’s Catalonia region had attempted the feat, but none had thus far succeeded.


On November 22, 2015, the members of the Minyons club of Terrassa, Spain, tried. In front of a large crowd of spectators, while drummers and pipers played the theme of Star Wars, the castellers began to construct their castle in the air. After they’d built the ground level, the Minyons assembled a second level of ninety-six people, which would reinforce the strength of the massive tower. Above it they built a third level of forty more. On them, the rest of the more slender tower would rise or fall.


The four Minyons assigned to the fourth tier found their foothold. As the fifth-tier people locked their hands on their neighbors’ shoulders, the band kicked off a traditional Catalan tune. It wasn’t a premature celebration. The remaining climbers had to rely on the song’s tempo to maintain their swift and highly choreographed ascent. Wincing in the unseasonably nippy wind, the crowd watched as each new foursome got into place.


Finally, it was time for the children to clamber high up into the air to crown the structure. The enxaneta, the climber assigned to the highest tier, had to wave to the spectators to signal that she had made it to the top before she and everyone else could carefully descend in reverse order. The moment was tense. Yes, the tower might fall apart, and the attempt would be a failure, but there was much more at stake: nine years earlier, a girl had fallen to her death from a nine-tier tower.


Nothing had been left to chance. The Minyons had started training eight months earlier, meeting twice a week, developing their strength and courage, learning the most effective ways to balance on a wobbling person’s shoulders and exploring various configurations to see which one held the longest. They worked out how to tie the faixa, the sash worn around the waist, so that it would hold tight when climber after climber grabbed it and stepped on it like the rung in some ordinary ladder. Only after watching the group’s efforts for all these months had the cap de colla, the head of the group, decided that they were ready to attempt the “quatre de deu,” the four-over-ten tower. He worked with a deputy to determine the placement of people in the base and bottom tiers to ensure an even distribution of support to all four sides of the tower. The pyramid would only be considered “complete” if it did not collapse as it was deconstructed, which meant that the bottom tiers had to hold firm for nearly four minutes as the weight of people constantly shifted above them. When the Minyons completed their tower, they had built their human castle and set a new world record. As a result of their diligent coordination, it seemed as though there were “no limits but the sky.”


For the Catalan people, building castells is a tradition stretching back three hundred years to the convention of creating a small human pyramid at the end of a popular folk dance. How this practice evolved into building castells with hundreds of people isn’t quite clear, beyond our quintessentially human impulse to reach a goal—then another and another until we reach for the stars. No one gets paid to be a casteller; money has nothing to do with it. There are, however, several points of pride on the line.


Castell competitions are held every two years. The “winner” is not always the team that has built the tallest tower: the complexity of the structure is the principal concern, as it reflects the degree of human coordination involved. An eleven-story tower with a single person on each tier is a much simpler accomplishment, requiring far fewer people, than a ten-story tower comprising three or four people on each tier. The more people involved, the more astonishing the spectacle. Because so much depends on coordinating from the bottom to the top, fer pinya—Catalan for “to make the base”—has come to mean “working together” generally.


The castells of Catalonia are a remarkable example of human coordination. The tower building requires significant preparation, including copious amounts of time and effort to observe what works and imagine what might yet be possible. Most important, it demands faultless communication. The head of the club shouts guidance from the ground, but that cannot be the only information conveyed up and down the castell as it is erected. Climbers must constantly communicate their standing in the tower, letting the people beside them know if they are starting to struggle under the weight or lose their balance. Information flows through gestures as well as words—a squeeze of a shoulder or the trembling of a foot are important clues about the potential for success or the imminent danger of failure. The team’s members must respond to the information dexterously, as too great a shift by one person can push others out of alignment and trigger a collapse. An adjustment here or there can save the structure; at the very least it will ensure that everybody falls safely into the many arms that make up the roof of the pinya. A delicate give-and-take is essential to achieving the goal, as has been the case for generations of castellers.


Despite the importance of the moments when humans first tamed fire, invented the wheel, or developed the steam engine, these discoveries and inventions pale compared to our human ability to coordinate. Without coordination, a flame would not warm more than one human being; the wheel could not transport but a single individual; and the steam engine would have no tracks to roll on and no factory to operate in. If there is a single crucial thread that has persisted through human history, it is the importance of coordination, whether our aim is to build a castell or a country. Close coordination played a transformative role in human evolution; in fact, our very existence has depended on it. Although early hominids were learning to stand upright, they remained easy prey for the big predators stalking the African savannas. Only when they came together, shouting alarms and fashioning tools and reshaping the world to their benefit, could they improve their living conditions. Coordination allowed our ancestors to combine their strengths, and as a result they lived longer and thrived, generation after generation. By forming familial bonds and banding together, it became possible to protect a dependent child for several years after birth, giving humans time to develop and nurture extraordinary cognitive capacities and skills.


As humans grew ever more proficient at large-scale coordination, they were able to accomplish far more than generations before them. Coordination enabled the design and construction of breathtaking monuments, from the pyramids of Giza, the Mayan temple of Chichén Itzá, and the sprawling Angkor Wat to St. Peter’s Basilica and the Taj Mahal. Their complexity and sheer scale display our amazing ability to bring people together, in labor as well as worship, devotion, and love. Other feats of engineering that seemingly served more prosaic purposes also defined who could coordinate with whom. The Great Wall separated the Chinese empire from the encroaching Mongol hordes and kept a lid on centuries of Chinese technological advances in metallurgy and agriculture. When the Suez Canal opened in 1869, it cut the sea route from Europe to Asia by 30 percent and opened the floodgates to globalization.


The monuments to our power to coordinate are not limited to large physical structures. The library of Alexandria and its hundreds of thousands of scrolls, too, was a testament to human coordination, as it pooled the knowledge of the ancient world—it is said, by forcing visiting merchants to surrender their original books in exchange for a freshly transcribed copy. The revolutionary eighteenth-century Encyclopédie was a joint effort among many dozens of France’s greatest intellectuals, who gathered everything that they believed an enlightened citizenry needed to know into 71,818 articles, free from the stranglehold of a dictating authority (the Jesuits). Indeed, Wikipedia’s ability to effectively and efficiently coordinate hundreds of thousands of contributors to create more than 40 million articles in nearly three hundred languages is just the latest in a long line of collaborative projects aimed at capturing our understanding of the whole wide web of the world.


Even the pinnacles of scientific achievement—many of which we ascribe to a single mind—are often the product of coordination. Carolus Linnaeus may be credited with inventing the first taxonomic system to classify the planet’s life forms, but he depended on an extensive network of patrons, colleagues, and students to collect samples far from his native Sweden and its limited biodiversity. Without their help in creating this vast catalog, Linnaeus could not have made his argument that each species had unique characteristics and an “allotted place” in nature—concepts that directly led to the theory of evolution. The moon landing required not just one Neil Armstrong stepping into the powdery lunar dust or the staff at the National Aeronautics and Space Administration (NASA) mission control center commanding the launch of the Apollo spacecraft. It also required more than 300,000 mathematicians, physicists, biologists, chemists, engineers, and mechanics spread across dozens of labs, each playing his or her own small part, from developing a menu of foods to sustain people in zero gravity to setting up a communications link between the lunar module, mission control, and the White House to crafting the parachute that safely brought the astronauts home to the blue marble of Earth. Similarly, the construction of the Large Hadron Collider, which in 2012 detected the Higgs boson and helped solidify the Standard Model of particle physics, involved more than 10,000 scientists from over one hundred countries. We do not unravel the mysteries of our universe and our existence through the work of a single lone genius but rather through collaboration among many other individuals. As one of Linnaeus’s students put it, “He who holds the chain of things looks with grace upon each link.”


The varieties of human coordination are as diverse as human populations, from the web of reciprocal responsibilities and duties within a social network of family and kinship to the centralized command and control of an army to the collaborative peer production of encyclopedic projects and scientific experiments. “Coordination ranges from tyrannical to democratic,” wrote Yale economist Charles Lindblom. “My notion of a well-coordinated or organized society might envision a dominating elite—Plato’s philosopher-kings or an aristocracy, for example. Yours might envision egalitarian institutions.” 


Human coordination rests on our faculty for communication. We acquired and developed complex languages to convey nuances and to enlist other individuals to help us reach our goals. We negotiate and forge partnerships through conversations, correspondence, and contracts. With the written word, we gained a tool for transferring information through space and time, giving us the means to express ourselves across miles and into the future. 


Advancements in the flow of information often underlie a step-change in our coordinative capacity. Assyrian cuneiform enabled our ancestors to organize by recording harvests and transactions. Ships would not only return with precious wares from distant lands, they would also bring back information for armies and merchants. The invention of the telegraph, telephone, and other communications technologies—including the Internet—have greatly improved human coordination through effective communication. And societal institutions help humans coordinate through subtle communication: courts, for instance, send signals about how specific conflicts are settled, thereby reducing the incidences of future disagreements. In their own unique way, all these different ways of communicating influence our ability to coordinate.


Some tools of communication turn out to be better suited for a particular kind of coordination than others. For example, written notes take time to reach the recipient and require both sides to be literate and share the same language, but they can be very precise and detailed. A foreman at a factory floor can holler commands to a group of workers and thereby share information swiftly with a number of others, but there is a limit to how easily information can flow back. Similarly with mobile phones, it’s easy to reach someone with a phone (if there is network coverage), and the spoken give-and-take is more flexible and faster than written communication, but it’s harder to coordinate an entire group of people that way. Changes in how we communicate have had a profound impact on the way we coordinate.


THE MOST OBVIOUS WAY TO MEASURE SUCCESS OF OUR coordinated and cooperative efforts is in terms of effectiveness. Did we win the battle? Did we seat the capstone? Did we catalog all that is known about astronomy? Did we part the waters? Did we put a man on the moon? Effectiveness is about the ends, not the means: it’s about achieving the result, no matter the cost.


The pharaohs of ancient Egypt did not worry much about the cost of building the pyramids, nor did Emperor Qin when he led his army in the conquest of the Yue and Xiongnu tribes, expanding the Chinese state and building the first “long wall” to defend it. These leaders, and those following in their footsteps, were far more concerned with effecting their visions than with the price tag for doing so. Likewise, a community may decide to harvest a crop from a plot of land, even if this wastes a great deal of water. An army may want to win a war, even at the expense of a great number of soldiers. It doesn’t matter if it cost $10 billion to build the Large Hadron Collider, the scientists suggest, because the knowledge gained from it is priceless—it will lead us to innumerable other discoveries (but policy makers still worried about the cost).


The truth, of course, is that our resources aren’t unlimited. Only in paradise do milk and honey flow aplenty. Throughout the ages, resources have been scarce, and our means for utilizing them have been limited. Thus, for most of us, in most circumstances, it was never enough to simply reach a goal irrespective of cost; we had to accomplish our aims efficiently, avoiding waste. The very origin of the word economics—the Greek oikonomia, or “rules of the house”—refers to the ancient practice of managing an estate with self-sufficiency and frugality. In the early twenty-first century, with more than 7.5 billion people to feed, clothe, house, educate, and employ in the world, we are facing numerous constraints on crucial resources—not just natural resources but also those of money and time. More than ever we strive to coordinate efficiently through improved communication.


There are two mechanisms that have been absolutely critical in helping us coordinate successfully at scale. These amazing social innovations not only make it easy for humans to work together but also ensure that they do so efficiently. With them, we have been able to accommodate fast global population growth and breathtaking increases in life expectancy: just within the last five hundred years, the number of people inhabiting the world has grown almost twentyfold, and life expectancy has almost tripled. Accommodating so many humans, their needs and desires and their hopes and dreams, necessitates coordination mechanisms that are amazingly effective and astoundingly efficient. These two innovations represent a huge advance in our efforts to coordinate, and we have rightfully embraced them in countless settings and in most societies around the world. Both are so familiar that we often take them for granted, but they are crucial to what we have achieved. They are the market and the firm.


But while they aim to achieve the same thing—helping humans to coordinate efficiently—they do so very differently. One of the decisive differences is in the way that information flows and decisions are reached. In a market, coordination is decentralized. Individuals in the market gather and provide information and make decisions for themselves. In a competitive, well-functioning market, there is no single leader deciding what is being bought or sold and under what conditions, no central authority that tells people what to do and when to do it. Because coordination is diffused, markets are flexible and dynamic. Adding participants is easy. People can join or leave the market at will. As a population grows, the market grows with it; as people travel and communicate over increasingly long distances, the market encompasses outsiders and newcomers. As Charles Lindblom observed, through the market, coordination is possible not just on the level of a household or village but also on the level of a great city or society—without having to depend on just a handful of people to anticipate (or try to anticipate) everyone’s wants and needs. In other words, the market scales extremely well.


Market coordination takes place through transactions, when buyer and seller discover they have matching preferences and agree on the terms of a deal. Myriad transactions take place in markets around the globe every day. Each of us engages in dozens of them every week, from the coffee-to-go in the morning to purchasing a new dress at the mall or taking a date out to dinner. Globally, transactions worth well over $100 trillion take place every year, a figure that has grown by a factor of almost 2,000 since the 1500s. And every such transaction boils down to two parties communicating with each other. It’s an amazing feat—all achieved through a simple social innovation. The great Scottish philosopher Adam Smith coined the term “the invisible hand” to capture the essence of what makes markets work, nearly 250 years ago. But the simplicity of the metaphor conceals a complex and astonishing accomplishment that altered the conditions for coordination. It has to do with how much our goals have to be aligned for human coordination to happen. 
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