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Praise for OVERCONNECTED

‘Bill Davidow critically confronts the proliferation of the internet. The author’s agile command of such a wide range of contemporary political and economic issues expands each page into a new, stimulating area of inquiry and original insight. Overconnected is an extraordinary book that challenges us to re-think our almost slavish devotion to cyberspace.’

Stanley B. Prusiner, Nobel Laureate in Physiology 
or Medicine 1997


 


‘Bill Davidow weaves a tapestry of many different materials in building his case that the internet has, like many “popular delusions” of the past, done us harm by over-connectivity. His bona fides as a high-tech savant allow him to go where others might fear to go: to criticize “progress”, and predict disaster from continued unregulated use of the Internet, the most powerful device of inter-connectivity ever invented.

‘Policy-makers need to read Overconnected, or they’ll be condemned to irrelevance. It’s a hugely important book that takes on the greatest communications invention of all time, and finds it wanting. The book has direct and powerful relevance for finance, telecommunications, urban planning, and environmental policy. The author draws amazingly powerful insights from across many different fields, and frightens as well as enlightens, the reader. A superlative job.’

Tom Campbell, former Dean, Haas School of Business, 
UC Berkeley; five-term US Congressman


 


‘I don’t think I have ever read a book with more “ah hah” moments. Suddenly I get it. I now appreciate the importance and danger of positive feedback for the economy, the role of the computerized trading in the 1987 stock market crash and the role of the Internet in the 2008 financial crisis. The book is brilliant, original, sobering and fascinating. It is extraordinarily important. Read it.”

John Shoven, Director of the Stanford Institute 
for Economic Policy Research


 


‘Overconnected is a new, brilliant and provocative polemic on the miracle and curse of the Internet. And more. Chapter 5, “The Ghost in Our Midst”, is on its own, invaluable. Read this if you’re passionate about innovation, business, policy - or (just) the future.’

John Doerr, general partner, Kleiner Perkins 
Caulfield & Byers, venture capital firm


 


‘Bill, who oversaw the design of the original Intel microprocessor chip, has the courage to take a hard and honest look at the societal impact, both good and bad, of the technological revolution he himself helped start. Going further, Bill also offers sound solutions to some of the Internet’s most dangerous excesses. This exciting new book is an essential read, making the strong case for ensuring ethical and pragmatic considerations always track technological innovation.’

Jean-Lou Chameau, President, California Institute of Technology


 


‘As has been his wont in the past, Bill Davidow has once again put his finger squarely on the most salient risk in contemporary economic life. Earlier it was the rise of the virtual corporation (an idea Bill brought to the surface over twenty years ago). Now it is overconnectedness and all the issues of contagion it implies. Many big vision books are bunk. Bill’s is the real deal. Let his thoughtfulness deepen your own.’

Geoffrey Moore, Author, Crossing the Chasm


 


‘Bill Davidow has written a barn-burner of a thoroughly researched book loaded with interesting facts that reads like a novel describing how overconnectivity caused such catastrophes as the flash crash, day trading, cyber thieves, collateralized debt, mortgage meltdowns, credit defaults and the Icelandic catastrophe. He points out the need to adapt to the unintended consequences of the Internet and offers reasonable and thoughtful solutions.’

Arthur Rock, Venture Capitalist
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Introduction: New Lessons from the Internet


In 2007 I attended a lecture by Buzz McCoy, a financier who had directed Morgan Stanley’s real estate finance activities for more than a dozen years. Feeling mischievous in a room filled with economists, investors, and others who knew their stuff, I stood up and spoke out, blaming—of all things!—the Internet for the emerging real estate crisis. Laughter rippled through the room as I made the case that the Internet had created a world where speed erases the ability to reflect, where investors act in haste, driven by fear that others will snap up the best deals, where ill-considered investments are fueled by easy money. However, as I spoke, the laughter died down and heads began nodding. One person came up to me afterward to tell me about a $75 million deal he was involved with that closed in the passion of the moment.

By 2007, the Internet had become so much a part of our way of life that we were no longer conscious of the ways it was affecting us. We all knew we were getting information instantly, passing documents around through the ether, getting our news almost simultaneously as events occurred, sending documents as e-mail attachments that we could attach an electronic signature to, closing deals and conducting business with individuals and institutions that we had met only in virtual space. But we were not conscious of how all this was affecting our institutions, our emotions, our judgment, and our levels of trust.

[image: 001]

A seismic illustration of the Internet’s influence occurred in February 2006, when freedom of expression collided head-on with radical Islam. Several months earlier, a Danish newspaper printed 12 caricatures of the prophet Muhammad. Many of the cartoons were unambiguously provocative. One depicted Muhammad as a terrorist with a stick of dynamite in his turban; in another, instead of dynamite in the turban it was a pair of horns; still another showed him astride a cloud, greeting suicide bombers as they arrived in the hereafter.

Although many newspapers refused to reprint the cartoons, the drawings quickly landed on the Internet and circled the globe in seconds. Chaos erupted. Peaceful protests exploded into riots. Danish embassies in Syria, Lebanon, and Iran were set on fire. Forty thousand angry Pakistanis demonstrated in Karachi and burned the Danish prime minister in effigy. At least 139 people died. Pakistani cleric Maulana Yousaf Qureshi put a $1 million bounty on the head of Kurt Westergaard, one of the illustrators.

The violence that resulted from the online, flulike spread of a controversial set of cartoons is an extreme example of what I call overconnectivity, a concept that serves as both the leitmotif and the lesson of this book. By “overconnected” I mean what happens to a system when connectivity increases dramatically both inside and outside of it, and parts, if not the whole system, are unable to adjust. When that happens, a situation can easily spin out of control. In the case of the Muhammad cartoons, the Internet played an important role in stirring anger and violence, not only in its role as conduit for the drawings themselves but also by helping to spread the angry commentary that followed in their wake. Sometimes overconnectivity leads to violence. Sometimes it triggers serious accidents. Sometimes it takes a company—or country—to the brink of bankruptcy.

When I talk with people about overconnectivity, most wrongly assume I am referring to the overabundance of technology in our  lives. Indeed, we are all too aware of the nagging buzz of iPhones and BlackBerries as they disrupt meetings, meals, and movies with their never-ending stream of e-mails, instant messages, and tweets. This book, by contrast, is about human behavior—how the actions society takes have become so complex and interwoven that the simplest ones have effects far beyond what we imagine.

When the seventeenth-century poet and clergyman John Donne wrote his famous line “No man is an island,” he continued, “Every man is a piece of the continent, a part of the main.” He was writing at a time when the most important interconnections were still local. If Donne were to write those words today, he might say, “Every man is a piece of the world.” What happened on a local or regional basis in the past is now occurring globally. We no longer coevolve with just our neighbors; we coevolve with the world.

Connections can be loose and weak or tight and powerful. Some connections are so weak they don’t matter. If two people live in neighboring houses but never talk, they are very weakly connected. If two Americans live a thousand miles apart, they are connected because they are both U.S. citizens, but the connection is still very weak. If they both join a white supremacist group, they become more tightly connected. If they start interacting over a Web site for white supremacists, the connection becomes stronger still.

Three hundred million people live in the United States, and we are all connected to one another in some way. In the 2008 presidential election, more than sixty-seven million people voted for Barack Obama. All of them believed he was the best candidate, and all were connected by that common cause. For many, that single vote marked the beginning and end of their bond. Others became strongly connected to one another by working together on the campaign. It was those strong connections, in the end, that created the momentum that got Obama elected.

One person who could not have foreseen the unprecedented level of interconnectivity that permeates society today is William Ogburn,  the early-twentieth-century sociologist who coined the term “cultural lag” to describe the social misalignment that occurs when one element of a culture changes and other elements don’t. Although Ogburn was no Luddite, he pointed out how painful the adjustment process to technological advance could be, and he concluded that to slow down such advance might be beneficial, if only to forestall the revolutionary upheaval that too rapid progress has the potential to inflict on society.

When I first read Ogburn’s work, his ideas struck me as alarmist. To a technologist like myself, the very notion of slowing the pace of technological progress was heresy. And the idea of technology triggering revolution seemed fanciful at best. But then, in late 2005, when the Internet brought the Muslim world into direct contact with Danish political satire and deadly riots broke out around the world the next year, Ogburn’s ideas did not sound so far-fetched after all.

If the interaction of technology and social upheaval was William Ogburn’s concern in the 1920s, one can only imagine, especially in light of the sheer ubiquitousness of the Internet, what he would think of the cultural lag in today’s society. In fact, we are no longer facing a mere lag, a term too benign for our situation. In Ogburn’s day, change was slow compared with today’s change, when, driven by the Internet, it is instantaneous.

As I reflected on the impact of the Internet, I came to realize that our economic and social institutions reflect the environment to which they are connected. As connectivity changes, institutions transform themselves to take advantage of those changes. In the nineteenth century, factories grew bigger because the railroad enabled them to serve larger markets. Today, equally dramatic changes are occurring because of the Internet.

One goal for this book is to explain how overconnected environments perform, how they feed upon themselves and become unpredictable, accident-prone, and subject to contagions. As you will see,  overconnectivity has placed many parts of our lives—and the planet—precariously balanced on a knife’s edge.

The potential for unexpected catastrophe is nothing new; the tulip mania that gripped Holland in the early seventeenth century, running up the prices of tulip bulbs to insane heights only to have them crash back down, is certainly one instance of that. But what is different now is the heightened interconnectivity caused by the Internet—the most effective connection machine in the history of humankind—and the bête noire in this book.

Since its unprepossessing origins nearly four decades ago as an academic experiment, the Internet has become the medium in which much of advanced global society now functions. And it caught on quickly—from 10 million users in 1995 to an estimated 1.9 billion in 2010. Its reach was broad: it spanned the world and affected people in the most developed and the least developed countries. It revolutionized communication. It was fast, cheap, reliable, and easy to use.

But in an overconnected world, the interdependencies spawned by the Internet let problems grow and spread so that the span of government controls, of checks and balances normally built into a system, no longer matches the domain of the problem. Identity thieves operating in less developed countries and beyond the reach of law enforcement agencies steal money from citizens in developed ones. Pornographic material that is legal in California circulates in Tennessee, where it is against the law. Internet gambling casinos, legal in Great Britain, collect wagers from Texas, where the practice is illegal.

Stronger connections, it turns out, have only magnified the problems, turning local problems into national ones and national crises into international ones Now, as all other forms of interconnections have improved, and as those interconnections have grown more robust thanks to the Internet, society is increasingly subject to interdependencies—not always for the better.

At no time was this interdependency made clearer than during the economic crisis of 2008. Forget the “collateralized debt obligations,”  “credit default swaps,” and other financial terms of baffling intricacy you’ve heard associated with the crash. All of them played a role, for sure. But none of them, alone, was responsible for the enormity of the financial disaster. I can tell you without a shred of doubt that this mother of all financial crises was largely a result of overconnectivity.

U.S. treasury secretary Timothy Geithner summed up the problem when he appeared before Congress on June 19, 2009. Geithner noted that the overconnected banking system “magnified risk.” When things went sour, the impact was enormous: “The resulting damage on Wall Street hit Main Streets across the country, affecting virtually every American.”

Of course, the Internet did not cause the global economic crisis; cheap money, lax regulation, and unchecked avarice did. What the Internet did was act as an accelerant, spreading information very quickly. It was gasoline on the flames. A crisis of this dimension would not have been possible without a very efficient, fast, cheap, and reliable information transportation system. Across the worldwide digital sprawl, things go viral at lightning speed. And people were carried away in a competitive, greedy fervor of their own creation.

I wasn’t always such an alarmist. For many years I believed that heightened interaction and enhanced access to information were good. As a venture capitalist for more than two decades, and a technology executive for even longer, I witnessed firsthand the ushering in of the Internet era. And like so many other optimists in Silicon Valley, I assumed we were headed in an increasingly positive direction—that the more information we had, and the more people could interact with one another, the better. After all, wasn’t all this bringing new efficiencies to business and greater transparency to government? Wasn’t it delivering vital information to remote villages in developing countries and providing new levels of freedom to people everywhere? Wasn’t it creating economic prosperity and jobs?

Then, in 2000, when the market for tech stocks imploded, I began  to wonder about the speed with which the irrational exuberance had driven up the price of technology stocks. Much of that exuberance had been driven by hype in online discussion forums and by day traders who used the Internet to gather information, spread rumors, and do their trading. What, I asked myself, is going on here?

I became, if not exactly skeptical, then definitely more curious about the potentially disruptive impact of a networked world. What I soon discovered was that the unintended consequences of this onrush of interconnectivity were by no means all positive. I began to wonder how our tightly interconnected environment was affecting the institutions we have long relied on to run our governments, our economy, and our society. I realized that much of our society is overconnected. The result has been a high degree of disruption in the established way of the world. Many businesses that looked as if they would live forever were being transformed or driven into bankruptcy. Rock-solid financial institutions were turning to the government to bail them out. Governments were struggling with tax systems, copyright laws, Internet gambling, and legal jurisdiction. What was not legal in one country was fine in another. When things moved to cyberspace, who governed?

Paradoxically enough, when the mortgage crisis seemed at its worst, I started to become an optimist again. I noticed that people were tearing up the old book of rules and starting to play by new ones as they grew increasingly sensitive to the new environment. People started acting to close the cultural gap Ogburn had written about. They began to respond to the effects of overconnectivity even though they did not fully comprehend what was driving the situation. Even if they didn’t understand that the Internet was part of the problem, they knew the world was becoming more volatile, changing at an accelerated pace, and being driven to extremes.

People were beginning to question Alan Greenspan’s longstanding disdain for regulation and the lack of federal constraints on financial firms. In 2008, after being devastated by the crisis, people  began to express growing concern over this absence of regulation. Suddenly they began to understand the dangers posed by institutions such as AIG and Citigroup, institutions that were too big to fail. They might not have understood the role that overconnectivity and the Internet played in creating them, but they were coming to grips with the problems such institutions created. And in my own circles I began to detect more willingness to consider changing the system in ways that would better align it with the rapid rate of technological change. Maybe cultural lag was something we were learning to compress and in some instances even eliminate.

Which brings me to the final goal of this book, after persuading you that we’re overconnected and explaining what happens when we are—to suggest ways to avoid the effects of overconnectivity, by reducing the number of extreme events and lessening their impact. I’ll look at potential changes in our approach to policy making, with an eye toward reengineering aspects of government, the economy, and our social institutions.

I now firmly believe that if we play by new rules we can greatly benefit from the dramatic increase in interconnectivity we now live with. But if we ignore the potential for new rules we will experience more meltdowns, at an accelerated pace.

It is impossible to really understand what went on in the worldwide economic crisis of 2008 without examining the role that the Internet played in supercharging it. Without the Internet, the credit mess would have undoubtedly caused a recession of some magnitude. While we can never measure the Internet’s full effects, we know that it made the current crisis larger, more widespread, and more virulent. It not only carried the information, it also helped spread what is known as a “thought contagion.” That is, the rate at which greed and fearmongering took place—via instant access to news and online rumors—was accelerated to unprecedented levels.

The ideas that propel this book will reveal themselves through stories about great industrial cities, such as Chicago and Pittsburgh.

I will discuss how interconnections have caused crop failure in Bali and the loss of our privacy. I will tell you about financial accidents and contagions—about the 1987 stock market crash, about the recent severe recession, and about John Law’s creative swindle that devastated the wealth of French royalty while at the same time creating an inflationary spiral that led to a popular distrust of paper money and kept France financially backward for generations. And I will be taking readers across some unlikely terrain. Some of it may seem utterly obvious, while some will seem counterintuitive, if not entirely far-fetched. You will hear of the growth of monopolies and of online bankers in Reykjavík, Iceland.

In the end, this book maps a journey reflecting my own path from buoyant optimist to studied skeptic and back full circle to optimist. Some readers will think I have placed too much of the blame for our current woes on an intrinsically benign collection of communications protocols and data switches: “Gee, Officer, the Internet made me do it.” But even conceding the impossibility of measuring the Internet’s contribution, I insist that the Internet accelerated and amplified whatever fundamental factors were already in place. In a very real sense, the Internet did indeed make us do it.




ONE

What the Steam Engine Can Teach Us about the Internet


I grew up in a small Chicago suburb in the 1940s. On cold winter evenings, my mother would drive us to meet my father’s train from the city. At the station, she would sit in the warm car with the engine running while I jumped out into the freezing cold and ran along the platform, hoping to spot the headlight of the approaching locomotive. Eventually, it would appear in the distance, growing brighter, the roar of the engine getting louder. Smoke streamed from the train’s stack, quickly lost to the darkness. Finally, the massive black locomotive, its iron brakes pressing against giant drive wheels, would screech, then wheeze to a halt a few feet from where I stood. The smell of steam escaping from the locomotive’s pistons filled the night air as my father stepped from the passenger coach, his arms open in greeting. Holding his hand as we walked along the platform, I’d hear first one chug and then the next as the train pulled out of the station. Watching the red taillight recede, I’d often wonder, safe in my father’s grip, where that red light would stop next.

My father appreciated my infatuation with the railroad, and he used it as an opportunity to teach me a few things. He once pointed out that no rail line actually ran continuously through Chicago itself. Despite the fact that hundreds of trains ran into and out of the city every day, all freight—and passengers—passing through the city from any direction had to stop in Chicago and be transferred from one line  to another. Chicago was a choke point. That, my father insisted, was why Chicago was so important.

By the early nineteenth century, Chicago was already rich with interconnections. Even before the railroad, canals, rivers, lakes, and dirt roads linked the city to its local environs and ultimately to distant cities in the United States and around the world, prompting the city’s boosters in the 1840s to proclaim Chicago “the most important point in the Great West.” All roads west seemed to converge on the city. Over the next fifty years many of these inefficient methods of interconnecting were replaced by the railroad, whose arrival drove the transformation of business and the natural environment of the entire Midwest.

One of my favorite stories about enterprise involves Gustavus Swift, the nineteenth-century Chicago meatpacker who invented the refrigerated railcar. He did so out of sheer necessity. Back then, meat processing was a breathtakingly inefficient business. Cattle were raised on the prairies and driven by cowboys to railheads in places such as Dodge City, Kansas, then shipped to the markets in the Midwest and on the East Coast. The system provided an object lesson in inefficiency. Cattle lost weight during the shipping process, many were injured and died, and much of the animal, the innards, for example, had little or no market value.

Swift decided to try something both radical and risky. He reversed the order of things by first slaughtering and dressing the beef in his slaughterhouses. He put refrigeration in his railcars, then hung the carcasses vertically. The new approach solved a host of problems. Swift reduced his shipping costs because he could fit many more vertical carcasses in a car than he could live head of cattle. What’s more, he was shipping only those products that had value on the market.

Swift’s strategy transformed the butchering business on the East Coast. The butchers could not compete with Swift’s efficient slaughterhouses. Swift’s innovative means of shipping, enabled by the rail network, had put the eastern businesses in direct competition with a  more efficient competitor a thousand miles away. The local butchers had higher slaughtering costs than Swift. If they shipped live cattle to the East Coast from Chicago, they incurred higher shipping costs as well. The butchers were forced to restructure their business. Many stopped slaughtering their own cattle and cut up Swift’s carcasses into steaks and roasts for customers.

Before long, Swift had become the largest meatpacker in the country. Through the use of a new form of connectivity he had restructured the meat-processing industry. So the refrigerated railcar had some effects very similar to those the Internet has had on businesses today. In short, physical connectivity was restructuring business long before the Internet existed. It was changing the role of local butcher shops just as the Internet has reduced the importance of travel agents.

My father died in 1989, long before the Internet exploded into society’s collective consciousness. But he definitely knew how to impart lessons that would stick, because it wasn’t until I studied the evolution of the railroad that I began to comprehend the speed with which the Internet affected life in the late twentieth century.

By the early 1900s, railroad lines radiated out from Chicago like the spokes of a great wheel. Travel time between New York and Chicago shrank from almost three weeks by stagecoach to two days. Within a few decades, Chicago’s reach had widened to encircle the prairies, the northern woods, and the markets on the East Coast, creating an ecosystem that was both driven and supported by the railroad, with Chicago at its center.

Meatpacking was only one industry affected by the railroad. Agriculture was another. Before the arrival of the railroad, farmers sent burlap bags of grain to Chicago warehouses in wagons that traveled on dirt roads. The farmers retained ownership of individual bags full of grain that were stored in the warehouses, which created a logistical and accounting nightmare as the volume of transactions grew.

In response, the city built grain elevators in which to store grain in bulk. As the grain trade expanded, the Chicago Board of Trade established uniform quality standards that made it possible to safely mix the grain from a variety of farms in the storage buildings and offer it for sale. Thus did a railroad become associated with the creation of one of the most important financial derivatives1 of the twentieth century—commodity futures. Farmers were given receipts for their output, which they could then sell, often to speculators, who would try to turn an additional profit. This speculative buying and selling, streamlined by powerful new ways to interconnect—the railroads and the telegraph—ultimately led to the emergence of a thriving Chicagobased futures market.

In the process, the old ways of doing business vanished, and new, efficient business models better suited to the more connected environment emerged. More effective rail connections made it easier to get grain to the market and cattle to the stockyards. This rail network led to explosive growth in the prairie states and a growing demand for lumber to build homes, barns, and fences. Without forests to meet that demand, prairie farmers turned to their neighbors in the north; indeed, the future of the prairie farmer soon came to depend on the cutting of the northern forests. In short order, Chicago became the hub of a thriving lumber market. Pine from the northern forests was arriving from the north by ship and train, and the railroads carried it to the prairies, filling railcars that once had been empty on their trips west.

The general stores that had served the needs of the prairie farmers and ranchers were now being bypassed and became vulnerable to competition from catalog retailers, whose products could be shipped by rail. Geographically dispersed customers could order a wide variety of low-priced goods from thick catalogs, giving rise to Chicago’s   great catalog merchandisers, the world’s first major “virtual” retailers. The catalogs arrived in prairie towns by train, which served as a nineteenth-century version of high-bandwidth connection. Sears, Roebuck and Montgomery Ward, the Amazon.coms of their day, supplied tools, furniture, and other merchandise, first to farmers and woodsmen and, ultimately, to an entire nation.

As the farmers and those who served and supplied them prospered, so did Chicago as a whole. The city’s population mushroomed from fewer than 30,000 in 1850 to more than 1.5 million by the turn of the century. Chicago became a crucible for entrepreneurs and innovators, a major center of manufacturing and commerce. Cyrus McCormick grew wealthy from his mechanical reapers, George Pullman from his sleeping cars.

Also in the nineteenth century, not only did the cost of physical connections fall rapidly, but also the cost of moving information: the expense of printing and shipping catalogs and books decreased and, more crucially, the telegraph system began carrying a greater load of vital information.

Then came some simple synergy. It turned out that when you combined an information link (the telegraph) with a physical link (the railroad), the combination made the physical connection much more powerful. For one thing, the information made the railroads both safer and more efficient. Since many of the rail lines were single tracked, knowing what was coming the other way was of vital importance in avoiding crashes. Also, the telegraph allowed farmers to figure out where the price for certain crops was the highest. Using this information, farmers could ship their products to markets where the demand was greatest. And the rapid transfer of information was critical to managing the railroads efficiently—the telegraph enabled managers to know where the railcars themselves were at any given time, so they could be kept loaded with freight.

At first glance, a massive black steam engine pulling a long chain of railcars on iron tracks does not appear to have much in common  with bits chasing one another at the speed of light through fiber-optic cables. But I can assure you it does. The railroad was, in its time, a powerful new form of connectivity. It enabled the creation of new financial products and allowed data-rich catalogs to be shipped to customers. In conjunction with the telegraph, the railroad improved farmers’ access to markets and made those markets more efficient—transforming cities and prairies alike.




TWO

Overconnectivity and Surprises


The changes brought by the railroad happened over several decades. It took a long time to build bridges and lay tracks. It took years to improve the efficiency of steam engines. New materials had to be developed to enable boilers to handle high pressure. New tools were needed to fabricate the boilers from those new materials. Low-cost steel was required to make rails durable enough to bear heavy loads. In the end, rail systems created faster, cheaper connections between distant locations, and transformation followed.

By contrast, the Internet’s dramatic effect on interconnectivity seemed to happen in a flash—so fast indeed that we have lost control of it. How did this happen? How did this particular skein of interconnections we are living with now grow so tangled? How is it that the same technology allowing us to pay our bills online makes us fear that our identity will be stolen out from under us? How did the very network that allows families to go online to shop for both a house and a mortgage also become the conduit for a series of transactions that would eventually cause them to lose that house and default on the mortgage? And what are we to do?

To answer such questions, one has to understand the dynamics of networks and connectivity in the postindustrial age, particularly instances of systems that cannot adjust when their level of connectivity reaches a certain threshold—or what might be referred to simply  as overconnectivity. Overconnected environments tend to be very unstable and are subject not just to very rapid change but also to accidents, as a paper written in 1958 by Eugene Wigner, the Princeton mathematician, demonstrates. Wigner shows that under certain conditions particular types of large, interconnected physical systems will always be unstable. As a system increases in size and the interconnections strengthen, the probability that instabilities will occur increases. The equations Wigner analyzes are very similar to the ones economists use to analyze economic systems. Wigner’s paper is complemented by one written in 1970 by the British cyberneticist W. Ross Ashby, which concludes that “all large complex dynamic systems may be expected to show the property of being stable up to a critical level of connectance, and then, as connectance increases, to go suddenly unstable.” Of course, this is precisely what happens if you pull the control rods out too far on a nuclear reactor or bring together a critical mass of uranium in an atom bomb. The reactor melts down, and the bomb explodes.

A rapid increase in interconnectivity has the potential to do two things. First, it can drive change at very rapid rates, so rapid that, as William Ogburn, in defining the term “cultural lag” wrote, “an element of a culture that was in step with its environs changes and the environs are unable to keep up.” Technological change, driven in part by the increases in interconnections, has the ability to create new institutions, and the environment frequently lacks the ability to accommodate them. This inability of the environment to keep up with technological change means that overconnectivity has the ability to create a great deal of cultural lag. Second, our environment is composed of the things we are connected to, so if dramatic increases in the levels of connectivity abruptly change the things we are connected to, then our institutions undergo rapid environmental change. Unless the institution is exceedingly nimble, it cannot keep up with changes in its environs. Once again, the result is a great deal of cultural lag.

[image: 002]

When it comes to degrees of connectivity, there are four general classifications that can be applied to nations, economic regions, and societies:1. Underconnected state. Isolated ancient civilizations, primitive cultures, and undeveloped countries are examples of underconnected states. The environment around them might be changing and they wouldn’t know it, while endogenous change is extremely slow or nonexistent. When and if these cultures become connected to new environments, they experience a large shock; the resulting cultural lag can be devastating. Primitive aboriginal cultures are destroyed when they come in contact with the modern world. Of course, there are modern societies that are underconnected as well. Iceland, a country I was to become fascinated by, existed in a state of underconnection until well into the twentieth century.

2. Interconnected state. In this state, when the environment changes gradually, businesses, economic systems, and govern-ments are capable of keeping pace. As long as the environment doesn’t change too abruptly, these institutions are comfortable and can keep up. On the other hand, if the institutions change first and do so gradually, they will drive changes in the environment. When this happens, the environment has time to change and can accommodate the institutions. There is little or no cultural lag. Chicago before the railroad, for instance, existed in an interconnected state.
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