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PRAISE FOR CONNECTOGRAPHY


“Connectography is ahead of the curve in seeing the battlefield of the future and the new kind of tug-of-war being waged on it. Khanna’s scholarship and foresight are world-class. . . . A must-read for the next president.”


—Chuck Hagel, former U.S. secretary of defense


“To get where you want to go, it helps to have a good map. In Connectography, Parag Khanna surveys the economic, political, and technological landscape and lays out the case for why ‘competitive connectivity’—with cities and supply chains as the vital nodes—is the true arms race of the twenty-first century. This bold reframing is an exciting addition to our ongoing debate about geopolitics and the future of globalization.”


—Dominic Barton, global managing director,
McKinsey & Company


“This is probably the most global book ever written. It is intensely specific while remaining broad and wide. Its takeaway is that infrastructure is destiny: Follow the supply lines outlined in this book to see where the future flows.”


—Kevin Kelly, co-founder, Wired


“Parag Khanna takes our knowledge of connectivity into virgin territory, providing an entire atlas on how old and new connections are reshaping our physical, social, and mental worlds. This is a deep and highly informative reflection on the meaning of a rapidly developing borderless world. Connectography proves why the past is no longer prologue to the future. There’s no better guide than Parag Khanna to show us all the possibilities of this new hyperconnected world.”


—Mathew Burrows, director, Strategic Foresight Initiative at the Atlantic Council, and former counselor, U.S. National Intelligence Council


“Reading Connectography is a real adventure. The expert knowledge of Parag Khanna has produced a comprehensive and fascinating book anchored in geography but extending to every field that connects people around the globe. His deep analysis of communications, logistics, and many other globally critical areas is remarkable. The book is full of fascinating insights that we normally would not notice, and his writing reflects his extensive travel experience. His recommended sites and tools for mapping are the most comprehensive that I’ve ever seen. This book is an invaluable resource for anyone involved in business, science, arts, or any other field.”


—Mark Mobius, executive chairman, Templeton Emerging Markets Group


“Connectography gives the reader an amazing new perspective on human society, bypassing the timeworn categories and frameworks we usually use. It shows us a view of our world as a living thing that really exists: the flows of people, ideas, and materials that constitute our constantly evolving reality. Connectography is a must-read for anyone who wants to understand the future of humanity.”


—Alex “Sandy” Pentland, professor, MIT Media Lab


“Khanna’s new book is a brilliant exploration of supply chain geopolitics and how the intersection of technology with geography is reshaping the global political economy. It is an intellectual tour de force that sparkles with original insights, stimulating assertions, little-known facts, and well-researched predictions. Highly rewarding reading for anyone seeking to understand the contemporary world order and why China’s ‘one belt, one road’ project is a winning strategy that outflanks the United States’ ‘rebalance to Asia’ by integrating all of Eurasia’s economies under Chinese auspices.”


—Chas W. Freeman, Jr., former chairman, U.S. China Policy Foundation, and former U.S. ambassador to Saudi Arabia


“Khanna imagines a near-future in which infrastructural and economic connections supersede traditional geopolitical coordinates as the primary means of navigating our world. He makes a persuasive case: Connectography is as compelling and richly expressive as the ancient maps from which it draws its inspiration.”


—Sir Martin Sorrell, founder and CEO, WPP


“From Lagos, Mumbai, Dubai, and Singapore to the Amazon, the Himalayas, the Arctic, and the Gobi desert steppe, Parag Khanna’s latest book provides an invaluable guide to the volatile, confusing worlds of early twenty-first-century geopolitics. A provocative remapping of contemporary capitalism based on planetary mega-infrastructures, intercontinental corridors of connectivity, and transnational supply chains rather than traditional political borders.”


—Neil Brenner, director, Urban Theory Lab, Harvard University Graduate School of Design


“In high style, Parag Khanna reimagines the world through the lens of globally connected supply chain networks. It is a world still fraught with perils—old and new—but one ever more likely to nurture peace and sustain progress.”


—John Arquilla, professor, United States Naval Postgraduate School


“Today’s world has multiple geographies that do not fit the old geopolitics of states. In Connectography, Parag Khanna gives us not only new techniques for mapping but a whole new map—different, useful, and mesmerizing.”


—Saskia Sassen, Robert S. Lynd Professor of Sociology, Columbia University
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PROLOGUE


The natural consequence of any obsession is passing it on to one’s children. I’ve been collecting globes, maps, and other geographic artifacts since my itinerant childhood. Thus it is hardly a coincidence to have been writing portions of this book while methodically assembling a thousand-piece world map with my daughter. The map is a Mercator projection, named for the sixteenth-century Flemish geographer who sought to make maps more useful for navigation but in the process massively distorted the scale of the extreme latitudes. Hence my daughter exclaiming, “Greenland is so big!” (While also wondering why it was colored orange.) Africa was the easiest continent to piece together: With fifty-four countries, each little jigsaw shape was full of clues such as contrasting national colors and city names. We left the vast oceans for last—a truly frustrating slog, with hundreds of featureless pieces differentiated only by shades of blue. We passed the time discussing where the oceans are deepest, where the largest underwater mountain ranges are, and how people survive on remote islands.


When the entire puzzle was complete, we carefully wrapped it with a roll of wide, transparent tape and stuck it on her wall. Taking a step back, I could easily envision how neatly all the continents were once joined together as the supercontinent Pangaea and begin to imagine how over the next fifty to a hundred million years they will again cluster together (around the Arctic), fusing into another supercontinent scientists call Amasia.


But what if we are already connecting all the continents together today? What will our planet look like once we have built seamless transportation, energy, and communications infrastructures among all the world’s people and resources—when there is no geography that is not connected? A better term for it might be “Connectography.”


THIS BOOK IS ABOUT the staggering consequences of connectivity on almost every facet of our lives. It completes a trilogy on the future world order. The arc began with The Second World, a tour of the new geopolitical marketplace in which multiple superpowers compete for influence in major regions rife with instability and divisions. I argued, “Colonies were once conquered; today countries are bought.” And yet smart states practice a shrewd multi-alignment of being friendly with all great powers at the same time to extract maximum benefits without committing to deep alliances. The sequel How to Run the World examined the increasingly neo-medieval global landscape in which governments, companies, civic groups, and other players all compete for authority yet collaborate in a new kind of mega-diplomacy to tackle global challenges. It ended with a call for “universal liberation through exponentially expanding and voluntary connections” as the path to a global Renaissance. Connectography is about how we get there—literally and intellectually.


The road map of this book follows several interconnected thrusts. First, connectivity has replaced division as the new paradigm of global organization. Human society is undergoing a fundamental transformation by which functional infrastructure tells us more about how the world works than political borders. The true map of the world should feature not just states but megacities, highways, railways, pipelines, Internet cables, and other symbols of our emerging global network civilization.


Second, devolution is the most powerful political force of our age: Everywhere empires are splintering and authority is dissipating away from central capitals toward provinces and cities that seek autonomy in their financial and diplomatic affairs. But devolution has an important counterpart: aggregation. The smaller our political units get, the more they must fuse into larger commonwealths of shared resources in order to survive. This trend is playing out around the world from East Africa to Southeast Asia as dynamic new regional federations take shape through common infrastructures and institutions. North America too is growing into a truly united supercontinent.


Third, the nature of geopolitical competition is evolving from war over territory to war over connectivity. Competing over connectivity plays out as a tug-of-war over global supply chains, energy markets, industrial production, and the valuable flows of finance, technology, knowledge, and talent. Tug-of-war represents the shift from a war between systems (capitalism versus communism) to a war within one collective supply chain system. While military warfare is a regular threat, tug-of-war is a perpetual reality—to be won by economic master planning rather than military doctrine. Around the world, thousands of new cities or special economic zones (SEZs) have been constructed to help societies get themselves on the map in the global tug-of-war.


Another way this competitive connectivity takes place is through infrastructure alliances: connecting physically across borders and oceans through tight supply chain partnerships. China’s relentless pursuit of this strategy has elevated infrastructure to the status of a global good on par with America’s provision of security. Geopolitics in a connected world plays out less on the Risk board of territorial conquest and more in the matrix of physical and digital infrastructure.


Connectivity is a major driver of the deep shift toward a more complex global system. Economies are more integrated, populations are more mobile, the cyber domain is merging with physical reality, and climate change is forcing seismic adjustments on our way of life. The significant—and often sudden—feedback loops among these phenomena remain almost impossible to decipher. And yet even as connectivity makes the world more complex and unpredictable, it also offers the essential pathways to achieve collective resilience.


It is precisely in such times of uncertainty that people most want to know what’s next. The best we can do, however, is scenarios. During the Cold War, scenarios became an important way to examine how stability could suddenly mutate and escalate into hostility, how peace could give way to war. Today we build scenarios to depict what the world might look like if energy abundance is achieved or if resource competition intensifies, if global migration surges or if restrictions are enforced, if financial flows flood emerging markets or if policy shifts force capital to retrench, if inequality generates widespread political unrest or if governments recommit to delivering jobs and welfare. It’s easy to find evidence pointing in all directions.


Good scenarios therefore are about not predictions but processes: the greater the diversity of perspectives, the richer the scenarios that result. At a time when both the “death of globalization” and the “age of hyper-globalization” are heralded with equal confidence, assembling an accurate view of the future is less a matter of binary choices—a rosy versus a gloomy scenario—than of constructing a mélange of several visions. Today we don’t get to choose between a world of great power competition, globalized interdependence, and powerful private networks; we have all three at the same time.


In this book, I have combined elements from hundreds of scenarios along with my own research and observations from two decades of traveling to every corner of the world and analyzing global affairs. Thanks to phenomenal improvements in data visualization, some of these findings are depicted in the unique maps and graphics included herein and in the accompanying Connectivity Atlas available online at https://atlas.developmentseed.org/. Whatever shape the world takes in the coming decades, there is still no substitute for a good map.









A NOTE ABOUT MAPS


The first known maps of the world—the ancient Babylonian Imago Mundi and the Greek philosopher Anaximander’s circular map centered on the Mediterranean—date to the sixth century B.C.E. The Greek astronomer Ptolemy subsequently developed the full grid of latitude and longitude to enable more precise positioning of coordinates. But for many centuries thereafter, Byzantine and Islamic maps remained oriented around holy sites; they were as much about theology as geography. Through the Crusades and expansion of the Eurasian Silk Road, European scholars strove for greater accuracy about geography and climate, producing approximately a thousand mappa mundi that contained cities, towns, and animal species but also biblical allegories. The maps of the fifteenth-century Italian polymath Leonardo da Vinci added the relief elements of today’s modern atlas, with colors and shading to capture elevation and landscapes.


Even as mapmaking techniques developed, however, the knowledge to fill them was still limited. In the decades following Ferdinand Magellan’s circumnavigation of the world five centuries ago, many maps continued to feature sketches of sea monsters and the Latin phrase hic sunt dracones—“Here be dragons”—over East Asia. Mid-seventeenth-century European maps of Africa were still filled with vague sketches of monkeys and elephants, underscoring Westerners’ dearth of knowledge about the precolonial societies of the Southern Hemisphere. Almost nothing was known in the West about Hawaii and the South Pacific islands until James Cook’s voyages in the mid-eighteenth century. At the time, the most important notations on maps were arguably the oceanic currents that guided maritime navigators.


Today’s maps have evolved to correct the distortions of their predecessors. The Gall-Peters and Hobo-Dyer projections, for example, use equal area scaling techniques to render the size of continents such that, for example, Greenland doesn’t appear as large as Africa because, in reality, Africa is fourteen times larger. But beyond providing more accurate scale and locations, these maps do little to represent the reality of place.


This is especially true of today’s political maps, to which we ironically ascribe such sacred veracity even though they are one of history’s foremost propaganda tools. Maps are seductive but also dangerous. Competitive cartography is a centuries-old duel as map-makers promote nationalistic versions of reality. What we put on a map has iconic power to shape how people think. Israel’s maps show its borders as legally codified, while its neighbors either don’t show Israel at all or label Palestine as “Occupied Territories.” In 2014, even the publisher HarperCollins released an edition of its Middle East Atlas that omitted Israel entirely to cater to the sensitivities of its Arab market. India and China continue to issue conflicting maps as to the precise location of their border in several different sectors where their armies continue to skirmish. Google Earth has heretofore made its maps outside national dictates, depicting disputed areas as such without taking sides. When it mistakenly ceded a disputed portion of the San Juan River to Costa Rica in 2010, however, Nicaragua almost declared war—on one of the only countries in the world that has no army!


Amusingly, borders change so constantly that they are themselves the best reminder that there is nothing permanent about maps. Indeed, over time even the most basic cultural labels that we associate with the compass directions evolve in meaning. A quarter century ago, “East” meant the Soviet Union; the Cold War was often referred to as the “East-West conflict.” Yet today nobody would place the label “East” over Russia. The real “East” is China-centric Asia that contains over half the world’s population and represents one-third of the global economy. Similarly, “West” used to refer to only the Judeo-Christian countries of western Europe, or more expansively the members of the transatlantic NATO alliance. But today when we speak of the “West,” we mean the European Union’s almost thirty members as well as North America and even the entire South American continent, the third pillar of the Western world.1 And indeed, with many countries of the erstwhile “South” (meaning “third world”) such as India growing faster than the West, the diplomatic bloc of the Southern Hemisphere has all but dissolved. “Old World” once meant Europe, and “New World” referred to the Americas. Now the West has become the “old,” while Asia is the “new.” As the reality of Asia’s hyperdevelopment sank in for a recently arrived Western journalist in Singapore, he mused during our first conversation, “Modernity now begins in the East and flows west.” And in the coming generation, one identity that never really existed—“Northern”—is being born in the Arctic region as the zone of the earth’s sphere above 66° north latitude becomes more populated as temperatures rise.


Maps are the original—and still most commonly used— infographics. But pre-infrastructure maps are increasingly irrelevant in today’s world. The corporate strategist Kenichi Ohmae thus claimed that maps are “cartographic illusions” because of how little they reflect our ability to overcome geographic distance through technology. In polite society, sins of omission are regarded as lies; the same should be true of maps. Concluding his exhaustive and eloquent survey of the history of cartography, the British historian Jerry Brotton sagely points to the paradox that “we can never know the world without a map, nor definitively represent it with one.”2 Yet still we must try. A complex world needs maps more than ever,





but it needs better ones. Maps have graduated from art and theology to commerce and politics; now they need to better reflect demographics, economics, ecology, and engineering.


During the early Cold War, America’s Sixty-Fourth Topographic Engineer Battalion surveyed rugged terrain such as jungles and minefields from Liberia to Libya and Ethiopia to Iran to help the United States produce more accurate maps for military operations and munitions targeting. By the time of the Vietnam War, it was phased out and replaced by satellites. There is a revolution under way in cartographic technology that is enabling us to reinvent the map, making it a living, moving image of the world. Rather than static 2-D on paper, we can now view the world, and the trends and relations transpiring within it, in dynamic and digital 3-D, on digital screens or holograms. Cartography is making the leap from X-ray to MRI.


The best maps juxtapose physical geography with man-made connectivity. They are constantly updated snapshots reflecting ground realities and virtual gravities. Each time we “refresh,” they should depict new natural resource discoveries, infrastructures, demographic movements, and other shifts. The GeoFusion flight tracker, available to passengers on British Airways, uses real-time WorldSat data to show with precise detail the brown-green granularity of farmland, the jagged counters of mountain ranges, and the wide gray patches of cities, with touch-screen navigation of scale and elevation. All kids should have this app on their iPads. For one thing, they would see right away that the world is round rather than flat.


When one pilots through GeoFusion, it also becomes obvious that dividing the world into political units is utterly secondary to the fact that mankind is becoming a dense coastal urban civilization. By 2030, more than 70 percent of the world’s people will live in cities, with most of them located within fifty miles of the sea. While human settlement along fertile river plains and oceanic coasts is an ancient pattern, the demographic concentration, economic weight, and political power of today’s coastal megacities makes them— more than most states—the key units of human organization.





If we are an urban species, then producing data-driven cityscapes—mapping cities from within—is as important as capturing their scale. In the 1980s, GPS technology firms began painstakingly driving and geo-coding roads all over the world, building up databases for the suites of navigational tools that are now in almost every new car’s dashboard. Google soon joined the fray, adding more satellite imagery and street views. Today every individual can become a digital cartographer: Maps have gone from Britannica to Wiki. Open Street Map, for example, crowdsources street views from millions of members who can also tag and label any structure, infusing local knowledge and essential insight for everything from simple commuting to delivering supplies during humanitarian disasters.1 We can now even insert updated imagery from Planet Labs’ two dozen shoe-box-size satellites into 3-D maps and fly through the natural or urban environment.


All of this is coming to the palm of your hand. Google Maps is already by far the world’s most downloaded app; it represents the “ground truth” far better than Rand McNally. With the rise of the global sensor network dubbed the “Internet of Everything” (Internet of Things + Internet of People), our maps will perpetually update themselves, providing an animated view into our world as it really is—even the five thousand commercial aircraft in the sky and the more than ten thousand ships crossing the seas at any given moment.2 These are the arteries and veins, capillaries and cells, of a planetary economy underpinned by an infrastructural network that can eventually become as efficient as the human body.


The cartographic revolution will leave almost nothing to the imagination. Underwater cameras now provide precise images of the ocean’s ridges and trenches, mineral deposits and reef systems, rapidly augmenting the less than 0.05 percent of the ocean seabed that has been surveyed to date. Lidar, which uses lasers to detect and survey changes in the atmosphere and identify mineral deposits deep underground, also allows us to produce precise maps of natural resources.


When we combine demographic data, climatological forecasting, and seismic patterns, we can see that more than half the world’s population is clustering on the Pacific Rim of Asia along the Ring of Fire, the zone in which three-quarters of the world’s 450 active volcanoes lie, more than 80 percent of the world’s largest earthquakes occur, and sea levels are rising the fastest. As dramatically as any Hollywood film, we can animate the future and potentially our own self-inflicted destruction.


Mapping the complex dynamics among the three greatest forces shaping our planet—man, nature, and technology—will require a whole new kind of geographic literacy. From the depths of the Amazon rain forest to the middle of the Taklamakan Desert of China, there are places where the best guides are still “living maps”: elderly tribal folk or nomads who have developed an intuition for sensing the growth of the jungle or the shifts of the sand dunes. As their skills fade with them, however, we rely ever more on technology. This new generation of maps and models is thus more than a collection of pretty digital guides. They should be the focal point for the synthesis of environmental science, politics, economics, culture, technology, and sociology3—a curriculum curated through the study of connections rather than divisions. We shouldn’t be using static political maps any more than we would cling to QWERTY keyboards when we have voice recognition, gestural interfaces, and instant video communication.


Today’s “digital natives”—also known as millennials or Generation Y (and Z)—need this new tool kit. There are more young people alive today than ever in history: Forty percent of the world population is under the age of twenty-four, meaning an even larger percentage has no personal memory of colonialism or the Cold War. According to surveys by Zogby Analytics, these “first globals” identify connectivity and sustainability as their prime values. They aren’t automatically loyal to the establishment at home or feel secure behind the borders that separate them from “others” abroad. In America, Latin millennials were in favor of full normalization of ties with Cuba; South Korean millennials are for reunification with the North. They believe their destiny is not only to belong to political states but to connect across them. By 2025, the whole world’s population will likely be connected to mobile phones and the Internet. As life becomes more connected, we must adjust our maps accordingly.


1 Maptitude, StatPlanet, and iMapper are also programs that allow us to insert cultural or economic data into maps. With Google’s Tango project, our mobile phones will become 3-D mapping tools that constantly scan our immediate environment and even “see” through walls.


2 Eventually, we may not need satellites at all for positioning and navigation with the advent of lower-cost but extremely accurate Quantum-Assisted Sensing that determines location by measuring the impact of the earth’s magnetic field on atoms.









PART ONE


CONNECTIVITY AS DESTINY









CHAPTER 1


FROM BORDERS TO BRIDGES


A JOURNEY AROUND THE WORLD


Let’s take a journey around the world—without ever getting on a plane. If we get an early start in Edinburgh, Scotland, we’ll arrive at London Euston station around noon, stroll quickly past the British Library, and have a quick lunch at the masterfully renovated Victorian-era St. Pancras station, from which we’ll board the Eurostar train, travel under the Dover Strait to Paris, followed by a high-speed TGV to Munich and a German ICE to Budapest. An overnight train along the Danube River brings us to Bucharest, Romania, and another overnight along the Black Sea to Istanbul. Where once a creaky ferry was the fastest way to cross from Europe to Asia across the Bosporus Strait, today we can glide over one or the other suspension bridge or continue by train through the newly opened Marmaray tunnel and onward to Iran. We could also catch the revived Hejaz Railway through southeastern Turkey, stopping in Damascus and Amman before continuing to Medina or across Israel and the Sinai to Cairo, from which we might ultimately descend through Africa all the way to Cape Town on a sturdy upgrade of the “Red Line” British colonialists began in the late nineteenth century. From Tehran, we’ll head eastward on a new Chinese-built railway through the rugged Asian steppe, cross Turkmenistan and Uzbekistan to Kazakhstan’s commercial hub of Almaty. Several times per week, we can cross into China’s largest province of Xinjiang to its capital, Urumqi, and onward via Xi’an to Beijing.


Back in Paris, we might have opted for an overnight sleeper to Moscow, from which we could catch the fabled Trans-Siberian Railway to Vladivostok—and carry on to Pyongyang and Seoul—or branch off a bit earlier toward Beijing, via either Manchuria or Mongolia. Either way, if we opt for the tropical route, we’ll speed southward along the world’s most extensive high-speed rail network into mountainous Yunnan and its capital, Kunming. From there, we can cross directly into Laos and take in Vientiane before crossing into Thailand toward Bangkok, or take a coastal route along the South China Sea via Hanoi and Ho Chi Minh City in Vietnam and through Phnom Penh in Cambodia to Bangkok. Now the options narrow with the geography: we speed on down the Malay Peninsula to Kuala Lumpur and Singapore, the southernmost point on mainland Asia.


But water hasn’t stopped us so far, so let’s continue by train through a tunnel under the strategic Strait of Malacca onto Indonesia’s largest island of Sumatra, then over the Sunda Strait bridge to reach the capital, Jakarta, on Java, the world’s most populous island with more than 150 million people. Just a bit farther and we’re on the beaches of Bali, from which we can catch a cruise ship to Australia. If we choose the fastest routes and don’t miss any connections, we will have traversed the entire Eurasian landmass—Scotland to Singapore, and then some—in about a week.


And yet we’re only halfway done. Instead of the Antipodes, from Beijing we should actually head north through Vladivostok and eastern Siberia. If you fancy sushi, we could take a bridge to Sakhalin Island and pass through a 45-kilometer tunnel to Japan’s northernmost Hokkaido Island, passing seamlessly southward across Japan’s major islands on high-speed Shinkansen trains. When we reach Kyushu, we’ll loop back through a 120-kilometer undersea tunnel to Busan, zipping northward through the Korean peninsula back toward Siberia to continue our next 13,000-kilometer segment that takes us parallel to the volcanic Kamchatka Peninsula and through a 200-kilometer tunnel under the Bering Strait that emerges in Alaska and takes us to Fairbanks. From there, of course, it’s straight south to Juneau and Vancouver, Seattle and Portland, San Francisco and Los Angeles. California, Texas, Illinois, and New York all want more Acela Express high-speed rail (though it’s planned to hit only about two hundred kilometers per hour, about half as fast as the Japanese). Still, we’ll make it from Pacific to Atlantic across the Lower 48 in two days. All that’s left is to catch a zippy but smooth hovercraft to London, followed by any of the more than twenty daily trains headed to Edinburgh. A journey around the world—as promised.


One could fly almost seamlessly along this itinerary, drive much of it too except for the oceans, and indeed eventually do it the old-fashioned way on iron railroads.1 Many of these routes already exist, and all of them will in due course. The more connections there are, the more options we have.


“GEOGRAPHY IS DESTINY,” one of the most famous adages about the world, is becoming obsolete. Centuries-old arguments about how climate and culture condemn some societies to fail, or how small countries are forever trapped and subject to the whims of larger ones, are being overturned. Thanks to global transportation, communications, and energy infrastructures—highways, railways, airports, pipelines, electricity grids, Internet cables, and more—the future has a new maxim: “Connectivity is destiny.”


Seeing the world through the lens of connectivity generates new visions of how we organize ourselves as a species. Global infrastructures are morphing our world system from divisions to connections and from nations to nodes. Infrastructure is like a nervous system connecting all parts of the planetary body; capital and code are the blood cells flowing through it. More connectivity creates a world beyond states, a global society greater than the sum of its parts. Much as the world evolved from vertically integrated empires to horizontally interdependent states, now it is graduating toward a global network civilization whose map of connective corridors will supersede traditional maps of national borders. Each continental zone is already becoming an internally integrated mega-region (North America, South America, Europe, Africa, Arabia, South Asia, East Asia) with increasingly free trade coupled with intense connectivity across their thriving city-states.


At the same time, maps of connectivity are also better at revealing geopolitical dynamics among superpowers, city-states, stateless companies, and virtual communities of all kinds as they compete to capture resources, markets, and mind share. We are moving into an era where cities will matter more than states and supply chains will be a more important source of power than militaries—whose main purpose will be to protect supply chains rather than borders. Competitive connectivity is the arms race of the twenty-first century.


Connectivity is nothing less than our path to collective salvation. Competition over connectivity is by its nature less violent than international border conflicts, providing an escape hatch from historical cycles of great power conflict. Furthermore, connectivity has made previously unimaginable progress possible as resources and technologies move much more easily to where they are needed, while people can more quickly relocate to escape natural disasters or to cities for economic opportunity. Better connectivity allows societies to diversify where their imports come from and where their exports go. Connectivity is therefore how we make the most of our geography. The grand story of human civilization is more than just tragic cycles of war and peace or economic booms and busts. The arc of history is long, but it bends toward connectivity.


BRIDGES TO EVERYWHERE


The central fact of the age we live in is that every country, every market, every medium of communication, every natural resource is connected.


—SIMON ANHOLT, THE GOOD COUNTRY PARTY


Connectivity is the new meta-pattern of our age. Like liberty or capitalism, it is a world-historical idea, one that gestates, spreads, and transforms over a long timescale and brings about epochal changes. Despite the acute unpredictability that afflicts our world today, we can be adequately certain of current mega-trends such as rapid urbanization and ubiquitous technology. Every day, for the first time in their lives, millions of people switch on mobile phones, log on to the Web, move into cities, or fly on an airplane. We go where opportunity and technology allow. Connectivity is thus more than a tool; it is an impulse.


No matter which way we connect, we do so through infrastructure. While the word “infrastructure” is less than a century old, it represents nothing less than our physical capacity for global interaction. Engineering advances have made new infrastructures possible that were the dreams of previous generations. Over a century ago, crucial geographic interventions such as the Suez and Panama Canals reshaped global navigation and trade. Since the nineteenth century, Ottoman sultans aspired to construct a tunnel that would connect Istanbul’s European and Asian sides. Now Turkey has both the Marmaray tunnel that opened in 2013 and freight railways and oil and gas pipelines that are strengthening its position as a key corridor between Europe and China. Turkey has been called the country where continents collide; now it is the country where continents connect. The early twentieth-century Japanese emperor Taisho also sought to link Honshu and northern Hokkaido Island, but only in the 1980s did it complete the Seikan Tunnel, which traverses fifty-four kilometers (including twenty-three kilometers under the seabed) and carries Shinkansen high-speed trains.2 Once the tunnels to Sakhalin and South Korea are complete, Japan won’t truly be an island anymore.


We are in only an early phase of reengineering the planet to facilitate surging flows of people, commodities, goods, data, and capital. Indeed, the next wave of transcontinental and intercontinental mega-infrastructures is even more ambitious: an interoceanic highway across the Amazon from São Paulo to Peru’s Pacific port of San Juan de Marcona, bridges connecting Arabia to Africa, a tunnel from Siberia to Alaska, polar submarine cables on the Arctic seabed from London to Tokyo, and electricity grids transferring Saharan solar power under the Mediterranean to Europe. Britain’s exclave of Gibraltar will be the mouth of a tunnel under the Mediterranean to Tangier in Morocco, from which a new high-speed rail extends down the coast to Casablanca. Even where continents are not physically attaching to each other, ports and airports are expanding to absorb the massive increase in cross-continental flows.


NONE OF THESE MEGA-INFRASTRUCTURES are “bridges to nowhere.” Those that already exist have added trillions of dollars of value to the world economy. During the Industrial Revolution, it was the combination of higher productivity and trade that raised Britain’s and America’s growth rates to 1–2 percent for more than a century. As the Nobel laureate Michael Spence has argued, the internal growth of economies would never have reached today’s rates without the cross-border flows of resources, capital, and technology. Because only one-quarter of world trade is between countries that share a border, connectivity is the sine qua non for growth both within countries and across them. Connectivity itself— alongside demographics, capital markets, labor productivity, and technology—is thus a major source of momentum in the global economy. Think of the world like a watch whose battery is constantly charged through kinetic energy: The more you walk, the more power it has. For all the effort we expend calculating the value of national economies, therefore, it is time to devote as much attention to the value of connectivity between them.


There is no better investment than connectivity. Government spending on physical infrastructure—what is known as gross fixed capital formation—such as roads and bridges, and social infrastructure, such as medical care and education, is considered investment (rather than consumption) because it saves costs in the long run and generates widespread benefits for society. Large-scale spending on infrastructure was relatively low for most of the nineteenth century, accounting for about 5–7 percent of England’s GDP and peaking at 10 percent on the eve of World War I.1 The United States ramped up its infrastructure investment to almost 20 percent of GDP from the late nineteenth century through World War I, enabling it to double Britain’s growth rate and become the world’s largest economy. Even though the major American and Canadian canal and railroad companies went bankrupt at the turn of the twentieth century, they left the country with an extensive transportation network that enabled continental-scale commercial expansion right up to the present.


The influential British economist John Maynard Keynes strongly argued for such public works investment as a tool of creating jobs and boosting aggregate demand, policies adopted by President Roosevelt during the Depression. From World War II onward, fixed capital formation rose like a west-to-east wave from under 20 percent of GDP to over 30 percent. Germany’s 1950s Wirtschaftswunder (economic miracle), Japan’s 1960s 9 percent growth rates, the “Asian Tigers” of the 1970s and 1980s (South Korea, Taiwan, Singapore, and Hong Kong), and then China starting in the 1990s, where it topped 40 percent of GDP and powered sustained growth of close to 10 percent for the past three decades. China embraced Keynes like nobody’s business.


The past several decades prove beyond any doubt that connectivity is how regions move from economies valued in the billions to the trillions. Furthermore, infrastructure is a foundation of social mobility and economic resilience: Urban societies with ample transportation networks (such as southern China) rebounded much faster from the 2007–8 financial crisis, with people able to move efficiently to find work. Spain was among the hardest hit by the eurozone recession but thanks to its high-quality infrastructure is today Europe’s fastest-growing economy. As global debt surges to record levels while interest rates remain at historical lows, the world’s finances should be directed toward underwriting productive connectivity rather than ethereal derivatives.


For a massive country such as America to live up to its self-proclaimed destiny, it too must spend much more on connectivity. Historically, U.S. infrastructure spending has returned almost $2 for every $1 invested, but investment has been tailing off for decades.2 Today America’s clogged roads and tunnels cause wasteful congestion, its crumbling bridges cause accidents and delays, and its ailing ports and refineries lack both the efficiency and the capacity to meet global demand. Since the financial crisis, dozens of prominent economists including Yale’s Robert Shiller have advocated infrastructure-led investment as a way to create jobs and boost economic confidence. The American Society of Civil Engineers has called for $1.6 trillion in spending for an overhaul of America’s transportation system. Only now—and just before it is too late—is such a national overhaul near the top of America’s agenda with proposals for the creation of a national infrastructure bank.


The same is true across the world: The gap between the supply and the demand for infrastructure has never been greater. As the world population climbs toward eight billion people, it has been living off the infrastructure stock meant for a world of three billion.3 But only infrastructure and all the industries that benefit from it can collectively create the estimated 300 million jobs needed in the coming two decades as populations grow and urbanize. The World Bank argues that infrastructure is the “missing link” in achieving the Milennium Development Goals related to poverty, health, education, and other objectives, and infrastructure has been formally included in the latest Sustainable Development Goals ratified in 2015.3 The transition beyond export-led growth toward higher value-added services and consumption begins with infrastructure investment.


We are finally witnessing a massive global commitment to infrastructure. Cities and highways, pipelines and ports, bridges and tunnels, telecom towers and Internet cables, electricity grids and sewage systems, and other fixed assets command about $3 trillion per year in global spending, well over the $1.75 trillion spent annually on defense, and the gap is growing.4 Infrastructure outlays are projected to rise to $9 trillion per year by 2025 (with Asia leading the way).5


The global connectivity revolution has begun. Already we have installed a far greater volume of lines connecting people than dividing them: Our infrastructural matrix today includes approximately 64 million kilometers of highways, 2 million kilometers of pipelines, 1.2 million kilometers of railways, and 750,000 kilometers of undersea Internet cables that connect our many key population and economic centers. By contrast, we have only 250,000 kilometers of international borders. By some estimates, mankind will build more infrastructures in the next forty years alone than it has in the past four thousand. The interstate puzzle thus gives way to a lattice of infrastructure circuitry. The world is starting to look a lot like the Internet.


SEEING IS BELIEVING


Astronauts in low Earth orbit (about 215 kilometers high) have snapped stunning pictures of our majestic planet. They’ve captured natural features like oceans, mountains, ice caps, and glaciers, and even caught glimpses of man-made structures. It turns out that the Great Wall of China and the Great Pyramid of Giza in Egypt are rather difficult to discern without high-performance zoom lenses, but more modern engineering such as megacities, ultra-long bridges, and straight desert highways are easy to spot. The Kennecott copper mine in Utah and the Mir diamond mine in Siberia stretch several kilometers across, making their stepped terrace structure noticeable as well. The two hundred square kilometers of greenhouses in Almería in southern Spain, where up to half of Europe’s annual demand for fresh fruits and vegetables is grown, is unmistakable, especially as sunlight reflects off their plastic roofs.


What about borders? How many of those are physically robust enough to see? Many political borders are formed by natural environmental features, reminding us of nature’s fundamental role in shaping human settlement and cultural differentiation. The border between North and South Korea is best seen when the sun goes down, when the bright lights of the South contrast with the darkness of the North. The most visible border between any two large countries is undoubtedly between India and Pakistan. Stretching diagonally for twenty-nine hundred kilometers from the Arabian Sea to Kashmir, it also stands out from space at night due to the 150,000 floodlights that form a bright orange blaze.


The maps hanging in our classrooms and offices would lead us to believe that all borders were as robust as the Indo-Pakistani border. Yet North America’s two major borders mask the deeper reality of growing connectivity. The three-thousand-kilometer U.S.-Mexico border crosses beaches and deserts and along the Rio Grande River but also between cities that have the same name on either side such as Nogales, Naco, and Tecate. Even with haphazardly patrolled security fencing on the American side, it is still the most frequently traversed border in the world, with over 350 million legal crossings annually (more than the entire population of the United States). The U.S.-Canada border that stretches from the Arctic to the Pacific to the Atlantic Ocean is the world’s longest at almost nine thousand kilometers, but 300,000 people and over $1 billion in daily trade traverse the almost twenty major border crossings.


There are many places where borders are stiffening: Israel’s security barrier, the fifteen-kilometer Évros River fence in Greece, and the two-hundred-kilometer Bulgarian barbed-wire fence aimed at curbing illegal immigrants, among others.4 And yet all of these borders—and even more unfriendly ones—remain porous. And indeed, almost all such fences are terribly costly and ineffective responses to problems that borders cannot solve.


If borders are meant to separate territories and societies, then why are ever more populations clustering along them? It is a particular irony that our maps show mostly political borders rather than border demographics and economics, which are the embodiment of the anti-border nature of many border regions. Most of Canada’s population lives near the U.S. border and benefits from proximity to the American market. Since 2010, both the Mexican and the U.S. populations on their border have grown by 20 percent.6


Even more ironic: The best place to see how connectivity fundamentally changes relations from hostility to cooperation is borders. The thriving business between India and Pakistan and many other pairs of antagonists is a reminder that borders are rarely the solid lines we see on maps but rather porous filters for exchange. In these and dozens of other cases, we increasingly work around our borders—and build straight across them—more than we bow to them.7 Ultimately, from the Great Wall of China and Hadrian’s Wall to the Berlin Wall—and eventually the Cypriot Green Line and the Korean demilitarized zone—forces far more powerful than these barriers prevail. As Alexandra Novosseloff has written, “A wall ends its life as a tourist attraction.”8


In today’s world, territorial boundaries don’t even really capture the geography of borders: Airports may be far inland but contain borders within them, while cyber-security forces patrol technology infrastructures that stretch far across borders. Even if political borders remain physically robust, the world has still become more borderless as countries eliminate extraneous visa requirements, currencies are exchangeable in real time at ATMs, content from almost anywhere can be accessed online, and the cost of phone calls drops to zero due to Skype and Viber. The more societies trade and communicate—and depend on each other for food, water, and energy—the less we can pretend that borders are the most important lines on the map.


The absence of the full panoply of man-made infrastructure on our maps gives the impression that borders trump other means of portraying human geography. But today the reverse is true: Borders matter only where they matter; other lines matter more most of the time. Hardly anywhere are they a more significant factor in the fate of nations than what crosses them. We are building a new world order—literally.


FROM POLITICAL TO FUNCTIONAL GEOGRAPHY


Geography matters intensely, but it does not follow that borders do. We should never confuse geography, which is paramount, with political geography, which is transient. Unfortunately, maps today present natural or political geography—or both—as permanent constraints. Yet there is nothing more numbing than unyielding circular logic: Something must be because it is. Reading maps is not like reading palms, as if each line presents an immutable destiny. I am a deep believer in the profound influence of geography but not in its caricature as a monolithic and immovable force. Geography may be the most fundamental thing we see, but understanding cause and effect requires complex thinking about the interplay of demographics and politics, ecology and technology. It is precisely the great geographic thinkers such as Sir Halford Mackinder who a century ago urged statesmen to appreciate geography and factor it into their strategies but not to become slaves to it. Geographic determinism runs no deeper than blind faith in religion.


A deeper study of all the ways in which we modify geography thus begins with realizing how we have already filled the world with our presence: There is no undesignated space; every square meter is being surveyed and mapped. And the skies are cluttered with airplanes, satellites, and increasingly drones, layered with CO2 emissions and pollution, and permeated by radar and telecommunications signals. We don’t just reside on earth but colonize it. The environmental scientist Vaclav Smil elegantly captures how impressed we should be by the “magnitude and complexity of the global material edifice erected by modern civilization since the middle of the nineteenth century, and no less so by the incessant material flows required to operate and maintain it.”9 5


Mega-infrastructures overcome the hurdles of both natural and political geography, and mapping them reveals that the era of organizing the world according to political space (how we legally subdivide the globe) is giving way to organizing it according to functional space (how we actually use it). In this new era, the de jure world of political borders is giving way to the de facto world of functional connections. Borders tell us who is divided from whom by political geography. Infrastructure tells us who is connected to whom via functional geography. As the lines that connect us supersede the borders that divide us, functional geography is becoming more important than political geography.


Many of today’s existing and planned transportation corridors track to ancient passages hewn by geography, climate, and culture. Large segments of the rail itinerary that opened this chapter are built atop the 1960s “Hippie Trail” from London to India (and on to Bangkok), which in turn followed ancient Silk Road routes across Eurasia. Stretching from Chicago to Los Angeles, America’s historic Route 66—also known as the Will Rogers Highway—followed ancient trails of the Native Americans (and today passes through their reservations in Arizona) as it paved the way for Americans fleeing the midwestern dust bowl after the Great Depression. Today we know it as Interstate 40, the route taken by those giving up on the Rust Belt in search of a better life in the fast-growing Southwest.


But whereas the ancient Silk Roads were dirt paths or rough tracks, today we have asphalt highways, iron railways, steel pipelines, and Kevlar-wrapped fiber Internet cables—stronger, denser, broader, faster. These infrastructures are laying the foundation of our emerging global system. They connect whichever entities lie on either end or along the way, whether empires, city-states, or sovereign nations—all of which may come and go, while the logic of the pathway persists.


For this reason, connectivity and geography are not opposites. To the contrary, they very often reinforce each other. The United States and Mexico share a continental geography, but it is their deepening connectivity that transforms their political division into a mutually structured space. Connectivity is thus about not detaching from geography but making the most of it. It morphs our perception of what constitutes “natural” regions.6 Europe is often spoken of as a continent simply because it is culturally distinct from the two-thirds of the Eurasian landmass east of the Ural Mountains. But as trans-Eurasian connectivity grows, references to “Europe” in geographically exclusive ways should disappear. It is connectivity that makes Europe’s Eurasian destiny meaningful rather than coincidental. Indeed, the Chinese-funded Silk Road Economic Belt is the largest coordinated infrastructure initiative in the history of the world.


Here are two more specific examples of functional geography superseding the political. Linked by the dual highway-railway Øresund Bridge, the economies of Denmark’s capital, Copenhagen, and Sweden’s Malmö have become so connected that many now refer to them as KoMa. Copenhagen airport is now closer for Malmö residents than their own, and Swedish taxis have their own stands there. Baltic nations tried to form an entente shortly after World War I but were split by Soviet expansionism. A century later, the much larger Baltic Union has emerged from Norway to Lithuania and is directly connected to western Europe by the Øresund Bridge. In China’s Pearl River delta—where cities such as Hong Kong, Macau, and Zhuhai have very different legal arrangements with Beijing—a Y-shaped bridge (over artificial islands and through a six-kilometer tunnel) set to open in 2017 will connect all three cities, cutting the passage across the southern mouth of the delta from four hours to one hour. The entire delta region is becoming one giant urban archipelago despite differences in political status.


The answer to which lines matter most challenges our deepest assumptions about how the world is organized. When countries think functionally rather than politically, they focus on how to optimize land, labor, and capital, how to spatially cluster resources and connect them to global markets.10 Connective infrastructures across sovereign borders acquire special properties, a life of their own, something more than just being a highway or a power line. They become common utilities that are co-governed across boundaries. Such connective infrastructures thus have their own essence, a legitimacy that derives from having been jointly approved and built that makes them more physically real than law or diplomacy. The Yale professor Keller Easterling calls this infrastructural authority “extra-statecraft.”


Infrastructures transcend their original masters. The world is undergoing not only a major infrastructure build-out but also a major new wave of infrastructure privatization as governments try to generate cash to balance budgets and make new investments. Governments worldwide are thus handing over infrastructure management to private companies or third parties that operate them according to market forces. Then there are times when infrastructure built by a foreign country (or company) gets expropriated and taken over by its local host. Even when Russian state-owned companies build pipelines and railways, they want to keep infrastructure passages open despite boundary disputes. Think about it: Unless infrastructure is active and operational, it hardly generates value to anyone. Tensions that arise over revenue sharing, maintenance costs, or illicit smuggling are all fundamentally about who gains the most from connectivity.


Connectivity is thus intensely geopolitical even as it changes the role of borders. When we map functional geography—transportation routes, energy grids, forward operating bases, financial networks, and Internet servers—we are also mapping the pathways by which power is projected and leverage exercised. American officials speak about accommodating China’s rise as if the global system has an entrenched essence that prefers American leadership. But the system wants only one thing: connectivity. It doesn’t care which power is the most connected, but the most connected power will have the most leverage. China has become a welcome and popular power in Africa and Latin America because it has sold them (and often built for them) the foundations of better connectivity. Ethereal concepts such as “soft power” are a pale substitute for the power of connectivity.


Depicting the world’s growing infrastructure connections is no less real or important because they are not sovereign borders. To the contrary, they represent the lines we are installing now rather than the many contingent or arbitrary lines drawn in the past. As the famed architect Santiago Calatrava has said, “What we build today will last centuries.” That is more than one can say about most nations. Yet today many scholars still hold political boundaries to be the most fundamental man-made lines on the map out of a bias toward territory as the basis of power, the state as the unit of political organization, an assumption that only governments can order life within those states, and a belief that national identity is the primary source of people’s loyalty. The march of connectivity will bring all these beliefs to collapse. Forces such as devolution (the fragmentation of authority toward provinces), urbanization (the growing size and power of cities), dilution (the genetic blending of populations through mass migration), mega-infrastructures (new pipelines, railways, and canals that morph geography), and digital connectivity (enabling new forms of community) will demand that we produce maps far more complex.


SUPPLY CHAIN WORLD


It’s time to reimagine how human life is organized on earth.


There is one—and only one—law that has been with us since we were hunter-gatherers, outlasted all rival theories, transcended empires and nations, and serves as our best guide to the future: supply and demand.


Supply and demand is more than a market principle for determining the price of goods. Supply and demand are dynamic forces in search of equilibrium in all aspects of human life. As we approach universal infrastructural and digital connectivity, the supply of everything can meet demand for anything; anything or anyone can get nearly anywhere both physically and virtually. The physicist Michio Kaku believes we are headed toward such “perfect capitalism.”11 There is another term for this scenario: “supply chain world.”


Supply chains are the complete ecosystem of producers, distributors, and vendors that transform raw materials (whether natural resources or ideas) into goods and services delivered to people anywhere.7 Whether you are awake or asleep, scarcely a moment of our daily lives—sipping morning coffee, driving a car, talking on the phone, sending an email, eating a meal, or going to the movies— doesn’t involve global supply chains.


And yet as universal as they are, supply chains are not things in themselves. They are a system of transactions. We do not see supply chains; rather, we see their participants and infrastructures—the things that connect supply to demand. What we can see, however, by tracing supply chains link by link is how these micro-interactions add up to large global shifts. We are witnessing the full consequences of Adam Smith’s free markets, David Ricardo’s comparative advantage, and Émile Durkheim’s division of labor: a world where capital, labor, and production shift to wherever is needed to efficiently connect supply and demand. If “the market” is the world’s most powerful force, supply chains bring markets to life.


Supply chains and connectivity, not sovereignty and borders, are the organizing principles of humanity in the 21st century. Indeed, as globalization expands into every corner of the planet, supply chains have widened, deepened, and strengthened to such an extent that we must ask ourselves whether they represent a deeper organizing force in the world than states themselves.12 Supply chains are the original worldwide webs, enveloping our world like a ball of yarn. They are the world’s plumbing and wiring, the pathways by which everyone and everything moves. Supply chains are self-assembling and organically connecting. They expand, contract, shift, multiply, and diversify as a result of our collective human activity. You can disrupt supply chains, but they will quickly find alternative pathways to fulfill their missions. It is as if they have a life of their own. Does this sound familiar? It should: The Internet is just the newest kind of infrastructure upon which more supply chains are built.


The World Wide Web was born in 1989, the same year the Berlin Wall fell, which feels like an appropriate turning point to mark the shift from the Westphalian world to the supply chain world.8 The seventeenth-century Thirty Years’ War represented a transition from the fragmented medieval disorder to the modern system of nation-states in which European monarchs agreed to respect each other’s territorial sovereignty. Today we remember the 1648 Peace of Westphalia not so much for who won (basically no one!) as for use-ring in the system of sovereign states that has framed international relations for nearly four centuries.


But there is nothing immutable about this system, and its reality has rarely lived up to its (theoretical) ambitions. Instead, supply-demand dynamics have always driven our social organization. For fifty thousand years since the end of the last ice age, the human diaspora has been organizing itself into polities of ever-shifting shapes and sizes that combine vertical authority across horizontal territory, from empires and caliphates to duchies and chiefdoms. Cities and empires have been the common denominators of history, not states. Furthermore, the notion of Westphalia as a birth moment for a universal system of sovereign equals betrays both Western and non-Western history. In Europe, medievalism gave way to nation-states as kings built stronger fortifications to assert greater control over dispersed populations and agricultural resources while protecting their borders from invasion. But European empires persisted both on the Continent and globally until the twentieth century. Colonialism codified foreign territories, but it certainly did not make them sovereign. Only with decolonization after World War II did a worldwide system of sovereign states come into effect, and yet, of course, the notion that they are equal remains an utter fiction.


The past quarter century has been a Goldilocks period of great power stability during which infrastructure, deregulation, capital markets, and communications have accelerated the rise of a global supply chain system. Globalization has compromised national sovereignty from above as governments shift from creating national regulations to enforcing global ones and undermines it from below as devolution, capitalism, and connectivity strengthen the autonomy and influence of key cities that—like corporations—pursue their own interests across increasingly permeable state boundaries. And as government institutions unbundle and privatize, supply chains take over as the new service providers. The supply chain doesn’t eliminate polities; this is not about the “end of the state.” It reconfigures states as market regulations and authorities become co-governors and resizes them as substate cities and provinces compete within and beyond states.13


THE DELINEATION OF STATES makes the world seem orderly, but they are not what make the world function. Rather, infrastructure and supply chains are how we function despite our dysfunctional political geography. As the economist Robert Skidelsky reminds us, wars and borders are what keep capital scarce, while stability and openness unlock it.


Smoothing the path for supply chains brings enormous benefits to the world economy. According to the historian Marc Levinson, the advent of the shipping container in the 1950s “made the world smaller and the economy larger.” Simply standardizing the size of one box facilitated and accelerated global supply chains. Today, according to the World Economic Forum, reducing international customs barriers to even half the leading standard would raise world trade by 15 percent and global GDP by 5 percent. By contrast, eliminating all the world’s import tariffs would raise GDP only by less than 1 percent. Companies such as DHL lend their expertise pro bono to customs agencies across the developing world to speed up their border clearance procedures; adopting electronic documentation in the air cargo industry alone could save $12 billion annually as well as prevent almost all the paperwork that delays airfreight. When we reduce border holdups, producers can get on with the business of selling to global markets rather than holding large inventories. In a supply chain world, inefficiency is the enemy.


Because supply chains link diverse players across vast distances who may not have any trusted personal relationships among them, they impose what managers call “one version of the truth,” the need for real-time and accurate data sharing so that everyone in the network can know where all things are at all times.14 Walmart’s CEO, Douglas McMillon, has said he runs a “tech company,” one that perpetually communicates sales and stock volume data digitally with suppliers like Procter & Gamble. Unilever constantly reads local demand conditions and taps into its global production system to more flexibly deliver goods across its markets. M.B.A. programs now consider supply chain management a core competency due to its high demand by employers in retail, defense, information technology (IT), and other sectors.15


Outside the boardroom, the movements of ordinary people in search of a better life are the best evidence that we have entered a supply chain world. In 1960, only 73 million people lived outside their country of origin; today the number of expatriates is 300 million and growing rapidly since the financial crisis. Migrants span the entire length of the global economic ladder—from the top multinational executives to the bottom third world laborers—circulating temporarily or permanently outside their country of origin. And whereas migration has previously been considered a largely South-to-North phenomenon, today half of all international migrants are moving across developing countries following growth rates and job opportunities. Africa’s and India’s massive youth cohorts are fanning out across the postcolonial world to rebuild failing nations, with the Arab Gulf countries having most benefited from Asian labor. Wherever construction workers, maids, child and elder caregivers, and other essential service functions are required, borders come down to allow supply to meet demand.


Americans have joined this global expatriate horde. More than six million Americans now live abroad, the highest number ever recorded, and surveys suggest that the percentage of Americans planning to move abroad has risen from 12 percent to 40 percent for youth aged eighteen to twenty-four. It is no longer just investment bankers, exchange students, journalists, and Peace Corps volunteers but members of a wide cross section of American society who have become economic migrants, especially since the financial crisis.


Where supply chains don’t come to people, people move to supply chains. From San Francisco to Johannesburg, nineteenth-century discoveries of gold deposits turned villages of homesteads into bustling cities. In the past decade, fifty thousand Canadians have moved to Fort McMurray, a new oil boomtown in Alberta, to work in the rugged tar sands. In Africa’s extractive industry, hundreds of thousands of miners flock to jobs extracting tungsten, coltan, and other minerals essential for mobile phones, even if they have to work like slaves. The supply chain is a potential escape from state failure in Africa’s largest country of Congo and the smaller nations surrounding it. Decades from now, we will all still live within the nominal borders of states, but more important, almost the entire world population will also live along infrastructure corridors and supply chains, physical and virtual.


URBANIZATION IS ALSO EVIDENCE of the shift toward a supply chain world. As Harvard’s Neil Brenner and NYU’s Solly Angel have documented, urban land area is expected to triple over the course of this century. Most of the world’s population already lives in cities, and approximately 150,000 people per day—or the equivalent of one Los Angeles per month—are moving in, especially in developing countries where at least two billion more people are expected to shift to cities by 2030. Measuring urbanization is even more revealing than measuring international migration, for new arrivals in cities join the ranks of the billions employed in industry or service supply chains despite not crossing a border.


Indeed, though most of the world’s population never physically leaves their nation of birth, urbanization significantly boosts their degree of connectedness despite their location. The lives of any two people in cities across Europe and Asia are increasingly more similar than the lives of fellow citizens living in rural areas. In terms of access to basic services, people in Jakarta have more in common with those in London than they do with their countrymen on the remote Maluku Islands. Even those in the slums of Dharavi in Mumbai or Kibera in Nairobi earn far more than the landless peasantry they left behind.




A world where people have more in common across geography than within it is a telltale sign of a supply chain world. As the Columbia University professor Saskia Sassen has shown, globalization has enabled a proliferating set of networks—what Sassen calls “circuits”—that have a life of their own. Financial investors in New York and London and the capital pools they deploy in Asia, Swiss and Singaporean commodities brokers and the resource deposits they control in Africa and Latin America, Silicon Valley and Bangalore programmers and their global customers, German and American carmakers and their factories from Mexico to Indonesia—these are all cross-border circuits connected by way of supply chains. It is not countries as a whole that ascend value chains but such circuits of people who are attached to global nodes. Gradually, places such as garment production centers in Dhaka and Addis Ababa begin to feel almost detached from their own country even as they become key drivers of its growth; they belong as much to the global supply chain as to their nation.


So synchronized are global supply chains that they serve as a seismograph of our amplified connectivity. Like earthquakes causing equally powerful aftershocks, the financial crisis of 2008 contracted world trade five times more severely than it did world GDP. First the credit crunch created a demand shock, meaning a huge slump in purchases of durable goods. Then the adjustment in inventories cascaded horizontally as the velocity of trade in most goods slowed in unison, shrinking industrial production cycles from Germany and Korea to China. The same phenomenon occurred when oil prices collapsed in 2014, causing new investments in oil fields to shrink from Fort McMurray to Malaysia. Even the oil-rich sultanate of Brunei now talks about austerity. Supply chains are transmission lines: They affect everyone connected but dissipate the pain throughout the system.9


____


SUPPLY CHAINS ARE THE GREATEST BLESSING and the greatest curse for civilization. They are an escape from the prison of geography, creating economic opportunities where none existed, bringing ideas, technologies, and business practices to places that lack the advantages of good climate and soil or other propitious variables. As the Princeton economist and Nobel laureate Angus Deaton lucidly captures in The Great Escape, billions of people have joined the global marketplace by building connectivity despite “bad” geography and institutions. It is no longer foreordained that tropical countries will suffer unproductive agriculture and labor, nor that landlocked countries must underperform: Singapore and Malaysia are thriving modern economies near the equator, while Rwanda, Botswana, Kazakhstan, and Mongolia are landlocked countries enjoying unprecedented growth and development. A country cannot change where it is, but connectivity offers an alternative to the destiny of geography.


Supply chains are thus a form of salvation for the bottom billions in developing countries, whose governments now bend over backward to attract them. To that end, the rise of special economic zones—districts or cities designed to attract investment into specific industry clusters—is the single most significant innovation in how dozens of countries are run since the creation of modern states. SEZs are both local anchors and global nodes. It is yet another sign of the shift from a political to a supply chain world that cities are increasingly named not after people or scenery—think Jefferson or Ocean View—but instead for what role they play in the global economy: Dubai Internet City, Bangladesh Export Processing Zones Authority, Cayman Enterprise City, Guangzhou Knowledge City, Malaysian Multimedia Super Corridor, and about four thousand more.


According to conventional maps, I’ve spent the past half decade visiting dozens of places that don’t exist. Whether industrial parks or “smart cities,” these supply chain nodes are popping up so quickly that most are not yet on our maps. Such zones used to be places where people just went to work; now they are communities in which people live. For hundreds of millions of workers and their dependents, the supply chain has become a way of life, an all-encompassing existence in the service of the global economy and their society’s desire to be connected to it. The fastest-growing category of city in the world is with populations of around one million, usually built around one major company or industry. These are the new “factory towns” of a supply chain world, pop-up cities that are the best hope to productively engage the world’s masses and spread growth like no aid program could ever imagine.


Now for the bad news: Supply chains are also how the market rapes the world. They are the conduit for plundering the world’s rain forests and pumping emissions into the atmosphere. From Arctic natural gas to Antarctic oil, lithium deposits from Bolivia to Afghanistan, forests from the Amazon to central Africa, and gold mines from South Africa to Siberia, scarcely a natural resource will remain untouched in the supply chain world. Governments have not protected what is “theirs.” Instead, they have been willingly complicit in sacrificing nature. The oceans too are being overharvested through trawling, both for fish and for seabed minerals, while also being polluted by oil spills and industrial waste. Supply chains are also the conduit for the illicit smuggling of drugs, weapons, and people, and there are more people trafficked today than ever in history. The five largest criminal syndicates—Japan’s Yakuza, the Russian Bratva, Italy’s Camorra and ’Ndrangheta, and Mexico’s Sinaloa—have globalized the reach of their operations and rake in an estimated $1 trillion per year as they bridge the supply and demand for rhino horns, counterfeit currency, synthetic drugs, and prostitutes. Without the markets, infrastructures, and agents who operate supply chains for everything, it would be harder for us to exploit each other and nature on a global scale. The fate of human society is inextricably linked with how we manage our supply chains.


____


THIS GLOBAL SUPPLY CHAIN system has replaced any particular superpower as the anchor of global civilization. Neither America nor China alone props up this new order, nor is either the final authority capable of shutting it down. Instead, they compete in a Great Supply Chain War that will redraw twenty-first-century maps as much as the Thirty Years’ War did in the seventeenth century. The Great Supply Chain War is a race not to conquer but to connect physically and economically to the world’s most important supplies of raw materials, high technology, and fast-growing markets. The Great Supply Chain War is not an event, nor an episode, nor a phase. It is a semipermanent condition in a world where great powers consciously seek to avoid costly military confrontations that could be self-defeating, for they would disrupt these essential supply chains. In the Great Supply Chain War, infrastructure, supply chains, and markets are as crucial as territory, armies, and deterrence. The largest power does not always win; the most connected one does.


Does America understand the new geography of the Great Supply Chain War? As the past president of the American Geographical Society Jerry Dobson has coolly pointed out, “America abandoned teaching geography after WWII and hasn’t won a war since.”16 Now it must grasp not just the territorial frame of traditional geopolitics but also the commercial lens of geoeconomics, a battlefield far more subtle and complex.


Questions we used to traditionally call on governments to answer—relationships among great powers, balance between public and private sectors, the future of economic growth and inequality, and the fate of our ecosystem—are best explored by following the world’s supply chains. Doing so will reveal that while twentieth-century territorial geopolitics was inspired by Mackinder’s twentieth-century dictum “Who rules the Heartland rules the world,” there is a revised mantra for the twenty-first century: “Who rules the supply chain rules the world.”


In a supply chain world, it matters less who owns (or claims) territory than who uses (or administers) it. China is harvesting minerals far from its own borders in terrain too far to steadily rule. It thus prefers de facto maps to de jure ones—the world as it can rearrange it, rather than the world international law sees. The long-standing mantra of the de jure world is “This land is my land.” The new motto of the de facto, supply chain world is “Use it or lose it.”


BALANCING FLOW AND FRICTION


The seventeenth-century philosopher Thomas Hobbes, hailed as the godfather of modern international relations, saw the world as functioning according to fairly simple mechanical laws. All phenomena, he believed, could be reduced to the interaction of bodies in motion. Since that time, the discipline of geopolitics has acquired the status of the unalterable foundation of world order, the ultimate logic on which all other human activity rests: The control over territory trumps all else. When forces collide, one must give way.


But the physics of classical geopolitics is being superseded by the physics of complexity. Our times are analogous to a century ago when quantum mechanics shook up the neat rationalism of Isaac Newton’s classical physics with its findings: Units are difficult to quantify and in perpetual motion; invisible objects can occupy space; gravity matters more than location; there are no causal certainties, only probabilities; and meaning is derived relationally rather than from absolutes.


It is time for geopolitics to have its own complexity revolution. To make sense of today’s world, we must simultaneously grapple with accumulating forces beyond seventeenth-century sovereignty such as eighteenth-century enlightenment, nineteenth-century imperialism, twentieth-century capitalism, and twenty-first-century technology. A young, urban, mobile, and technologically saturated world is far better explained through the concepts of uncertainty, gravity, relationality, and leverage than the centuries-old logic of anarchy, sovereignty, territoriality, nationalism, and military primacy.




One of the most important quantum insights is that the nature of change itself changes. We are living through such a “change in change”: not merely a shift in structure from one superpower to multiple, but rather a far deeper shift from a state-based order to a multi-actor system. The ancient world of disjointed empires gave way to the disorderly medieval world, followed by the modern order of sovereign states and now the transition to a complex global network civilization. Structural change happens every few decades; systems change only every few centuries. Structural change makes the world complicated; systems change makes it complex. International relations among states are complicated, while today’s global network civilization is complex. Financial feedback loops destabilize markets, and corporations can be more influential than countries, while ISIS, Occupy Wall Street, and WikiLeaks are all quantum in nature: everywhere and nowhere, constantly metastasizing, capable of sudden phase shifts. If planet Earth had a Facebook account, its status should read “It’s Complex.”


Connectivity is the main cause of this complexity. Globalization is almost always written about in terms of how it operates within the existing order rather than how it creates a new one. Yet connectivity is the change emerging from within the system that ultimately changes the system itself. Its networks are not merely conduits of connections, but the power of the network itself increases exponentially as the number of nodes increases (Metcalfe’s law).


No superpower is robust enough to stand outside the system. It is telling that in the Global Trends 2030 report of the National Intelligence Council (NIC), the United States is no longer characterized as a predictable stabilizer but fingered as an uncertain variable. How much power will America have in 2030? Will it have its domestic house in order? Will it be capable of projecting power worldwide? None of these can be taken for granted, for America does not fully control its own fate. In a complex world, even America is a price taker.


There is another conceptual dynamic we should borrow from physics: flow and friction.10 There are many kinds of flows in the connected global system: resources, goods, capital, technology, people, data, and ideas. And there are many kinds of friction: borders, conflict, sanctions, distance, and regulation. Flows are how we distribute the great energy of our ecosystem and civilization—whether raw materials, technologies, manpower, or knowledge—and put them to work across the planet. Frictions are the barriers, obstacles, and breakdowns that get in the way such as wars, plagues, and depressions. In the long run, flow wins out over friction. Supply connects to demand. Momentum triumphs over inertia.


This proposition is not revolutionary but evolutionary. As the Duke University mathematician Adrian Bejan explains in his brilliant exposition Design in Nature, the fundamental property of all systems is to maximize flow: allowing all parts of a system to connect to all other parts. This basic principle of physics explains everything from the shape of trees to biological evolution to the best layout of airport terminals to the arc of globalization. The history of our emergent global network civilization is the story of flow and friction on an ever-expanding scale.


Flow and friction are the yin and yang of the world: They complete each other and keep each other in balance. They are in perpetual negotiation, constantly calibrated to suit strategic goals. In order to attract more foreign investment into its ailing infrastructure, the United States has had to ease certain restrictions that had blocked Chinese capital into sensitive sectors. For China to globalize the renminbi, or RMB, it must further liberalize its capital account. In both cases, less friction to enable more flows.


But greater flows can amplify risks: Migrants can be terrorists, hawala networks sending remittances to the poor can also fund organized crime, travelers and livestock can carry pandemics, emails can spread viruses, and financial investment can stoke bubbles. The tipping point by which any of these flows topples the system can be as unpredictable as the precise location of a lightning strike.11


These are all serious daily realities, yet rarely is the solution to “put up borders.” Taken too far, frictions can be self-defeating. For example, America’s restrictive immigration policy has frustrated Silicon Valley’s efforts to recruit highly skilled programmers from abroad. Similarly, when Mexico in 2013 decided to raise corporate taxes on mining profits, several global companies declared they would no longer make major investments there, undermining the country’s mining boom by depriving it of essential foreign capital and technology.


Countries will fail unless they are open to flows, but they need sensible frictions to gain the upside while minimizing the downside: capital controls on speculative investment, limited liberalization to ensure domestic industrial competitiveness, radiation scanners at ports, immigration quotas to avoid overburdening public services, passport scanners cross-checked with Interpol databases, Internet Service Providers (ISPs) scanning for computer viruses, and other measures. Governments should think of borders like traffic lights, calibrating the colors to manage the flows in and out of the country. China wants energy and mineral inflows from Myanmar but not its drugs; it wants copper and lithium from Afghanistan but not Islamist radicals. Europe wants to export goods to the Middle East and Africa but not import its poor and persecuted refugees. The trained dogs that sniff baggage four times before you are allowed to exit Auckland airport are essential to catch pathogens before they wreak havoc on New Zealand’s agricultural economy. Singapore’s strict controls on narcotics are equally sensible given how much crystal meth flows out of Thailand and North Korea.


We are getting better at managing some of the riskiest flows. Consider how the fourteenth-century Black Death traveled westward along the Silk Road and wiped out half of Europe’s population, while the influenza of 1917–18 killed fifty million people. By contrast, in 2003 the SARS virus spread to twenty-four countries but then disappeared. In 2014, Ebola spread from West Africa to Europe and America along ever more frequent airline routes but was quickly contained. The effective use of friction such as medical checks, quarantines, and surging treatment to the source of outbreak helped limit the damage. Similarly, the precautionary principle dictates that we implement macro-prudential safeguards in high-risk areas of the world economy: separating commercial and investment banking, restricting the re-securitization of collateralized debt obligations and swaps, requiring banks to invest their own capital with client trades, and so forth. Such measures protect the financial system as a whole against the spread of contagion despite its growing integration and are superior to allowing all activities while attempting in vain to micromanage them.


Our world will continue to be rife with friction, but the friction of the future is to control flow. We will fight less over the lines that divide us than over the lines that connect us. It is precisely because almost all the world’s international border disputes are being settled—either peacefully or aggressively—that future conflicts will be no longer about laying down more borders but instead about controlling connections. That is why all countries practice some form of “state capitalism” today, whether subsidizing strategic industries, restricting investments in key sectors, or mandating financial institutions to invest more at home. Such industrial policies are part of a cautious search for balance between local needs and global connectedness. Brazil, for example, now requires foreign car manufacturers to invest in local renewable energy research and has implemented capital controls to stem “hot money.” Countries such as Indonesia have stood their ground in raising corporate taxes and fees yet remain investment magnets because they ultimately control their geographic resources. India welcomes free trade in software services because it has a cost-effective and talented IT workforce but is more cautious about liberalizing agricultural imports that might undermine its farmers.


We will likely never have a global free market but rather have a world where the expanding global economy becomes ever more a strategic battleground. Indeed, economies are opening but not necessarily according to the same rules. Still, a consensus is emerging that endorses such sensible if also self-serving frictions that generate home-country advantages and preserve essential local foundations of industry and employment even if they don’t perfectly optimize cost efficiencies.


Free-market purists denounce such measures as protectionism, but countries cannot be value-added participants in the world economy unless they take steps to enhance their vitality. Consider this: Most of the Brazilian electronics industry has been lured to a free trade zone in Manaus deep in the Amazon rain forest. Why? Because it creates jobs for locals who might otherwise take jobs in the logging industry. As a result, Brazil has moved up the value chain and curbed deforestation at the same time. African governments protecting infant industries to promote jobs and avoid being wiped out by cheap Chinese imports, and blocking full foreign ownership of natural resources to prevent their being siphoned off in foreign-funded landgrabs, are examples of smart friction, not antiglobalization. As the saying goes: all things in moderation.


1 Should a Bering Sea tunnel be constructed, one could walk from South Africa through the Middle East and across Eurasia and south through North America to South America’s Cape Horn. This is sometimes referred to as the New Eurasian Land Bridge.


2 Similarly, after twenty straight years of blasting, drilling, and boring, the third and most complex of Switzerland’s trans-Alpine Gotthard tunnels opens in 2016, reducing freight rail transport times between Germany and Italy, and passenger train travel between Zurich and Milan, decongesting the roads of heavy trucks and reducing carbon emissions.


3 While the Americas have a combined population of about one billion, and Europe, the Middle East, and Africa together about two billion, the Asia-Pacific region contains four billion people—more than half the world total.


4 Russia unrolled a barbed-wire border fence around South Ossetia after its 2008 war with Georgia, and India is deploying a sixteen-hundred-kilometer fence along its northeastern border with Myanmar aimed at preventing drug smuggling, people trafficking, and other illicit trade. Tunisia is installing a fence on its Libyan border to prevent migrant spillover, as is Saudi Arabia on its border with Yemen.


5 Smil also makes an important distinction between resources, which are often immeasurable, and reserves, which are the measurable and fungible quantities of resources that supply chains move from one place to another.


6 The geographer Harm de Blij has identified twelve physical realms, each with multiple subregions: Europe, Russia, North America, Central America, South America, Sub-Saharan Africa, North Africa/Southwest Asia, South Asia, East Asia, Southeast Asia, Australasia, and the Pacific Islands.


7 A more formal definition of supply chain is the systems of organizations, people, technology activities, information, and resources involved in moving products and services from producers to customers. “Global supply chain” and “global value chain” are often used interchangeably, with the latter sometimes preferred to emphasize the value-added processes not inherent in simple supply-demand terminology. Others speak of value webs or value networks to capture the wide range of participants involved in supply chains and their interdependent and mutually beneficial nature.


8 I use “supply chain world” or “supply-demand world” or “supply-demand system” or other variations interchangeably.


9 In his book Antifragile, Nassim Taleb demonstrates through the convexity principle that the degradation effect (harm) diminishes across a range of smaller units as opposed to a larger one of size equal to the sum of the smaller units.


10 Solids, liquids, and gases experience flow and friction when moving in the open or in contained spaces. In fluid mechanics, friction takes the form of viscosity, meaning a material’s resistance to changing its form.


11 Indeed, the rate of ionization of air (in which negatively charged ions destabilize the air’s molecular structure) that conducts the path of lightning can be calculated only through quantum mechanics.





Map 1, corresponding to this chapter, appears here.
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