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Introduction



I’ve always loved maps. My mom tells a story of how when I was five I unfolded a map of my home state of Iowa and started tracing roads away from my hometown, building up to the thickest, brightest line I could find and then connecting it to the next thickest, brightest line I could find until I had traced myself off the map’s edge. When I inquired what was on the other side of the Missouri River, my mom realized that I’d be leaving Iowa someday.


Map tracing turned into backpacking and route finding, which in time evolved into a mixed-discipline university experience involving everything from Korean land reclamation to Caucasus pipeline planning to German refugee policy to Australian irrigation systems and Brazilian port development. It was all about determining why development strategies that worked so well in one place were disasters in others.


Somewhat ironically, I was almost finished with grad school before I realized that I wasn’t the only person to have had such thoughts. In fact, there was an entire discipline based on the concept:


Geopolitics is the study of how place impacts… everything: the clothes you wear, the food you eat, the size and serviceability of your mortgage, how long you live, how many children you have, the stability of your job, the shape and feel of your country’s political system, what sorts of war your country wages or defends itself against, and ultimately whether your culture will withstand the test of time. The balance of rivers, mountains, oceans, plains, deserts, and jungles massively influences everything about both the human condition and national success.


Of course, you shouldn’t treat geography as deterministic. The Nazis loved geopolitics, but instead of using the study of geography to shape their policies, they used it to justify their ideology. They were hardly alone. Throughout the eighteenth and nineteenth centuries Europeans of all stripes used the subdiscipline of geographic determinism to assert their cultural and intellectual superiority over the rest of humanity. At one point, geographers as a whole realized that such concepts were, well, hugely racist and the study of political geography in most forms—particularly in the United States—was largely abandoned.


There is definitely a baby/bathwater issue here. There are good solid reasons as to why nearly every major expansionary power of the past has been based in a temperate climate zone, and why all those that have lasted have been riverine-based. This doesn’t make the people of these zones better or smarter. It simply means they have more and more sustainable resources, fewer barriers to economic development, and economic and military systems that allow for greater reach. The trick is to begin with geography and see where it takes you; don’t start with a theory and use geography to justify it. It’s a strategy that has served me well in my life as an analyst, and one that I have attempted to apply to everything I study.


This means that I often find myself drawing conclusions I find unsettling. My personal ideology is green and internationalist and libertarian, which means I’m an idealistic pragmatist who falls asleep during long meetings. Aside from a few snarky footnotes that bravely survived the editorial gauntlet, my ideology is not represented in this book. I have solar panels on my house, but I see a global future in which coal reigns supreme. I’m an unflinching supporter of free trade and the Western alliance network, seeing the pair as ushering in the greatest peace and prosperity this world has ever known. Yet geography tells me both will be abandoned. I prefer small government, believing that an unobtrusive system generates the broadest and fastest spread of wealth and liberty. But demography tells me an ever larger slice of my income will be taken to fund a system that is ever less dynamic and accountable. I am not required to savor my conclusions. This isn’t a book of recommendations on what I think should happen. This is a book of predictions about what will happen.


At its core, The Accidental Superpower is about the advantages and disadvantages that geography imposes. How such characteristics interact to create the world we now know. How fluctuations in those interactions are about to turn that world on its ear. How the most powerful state of the ending era will evolve into something far greater in the new.


Without further ado, let’s get to the heart of the matter.















CHAPTER 1
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The World We Think We Know


On July 1, 1944, 730 delegates from the forty-four Allied nations and their respective colonial outposts convened at the Mount Washington Hotel in the skiing village of Bretton Woods, New Hampshire, with a mission to do nothing less than decide the fate of the postwar world. The scores of luminaries included high-ranking bankers, economists, government ministers, and the future leaders of Canada, France, Greece, New Zealand, and Peru. They had trained in overnight from Atlantic City, New Jersey, and were greeted by a sprawling resort in disarray: Many of the rooms lacked running, potable water; there wasn’t enough ice or Coca-Cola to go around; staffing was so thin that some nearby Boy Scouts had to be drafted; and the establishment’s manager locked himself in his office with a case of whiskey and refused to come out. This couldn’t have been how the conference’s organizers and lead delegates—Harry Dexter White of the United States and Lord John Maynard Keynes of the United Kingdom, who’d been discussing and planning the conference for nearly three years—had imagined the opening days.


But despite this inauspicious beginning, the delegates set to work on the agenda White and Keynes had laid out and over the next three weeks engaged in multilateral negotiations that were responsible for creating the World Bank, the International Monetary Fund, and the International Bank for Reconstruction and Development: the institutions that helped knit devastated Europe back together and that hammered out the foundations of the free-trade-dominated global economic system that endures to this day.


At least that is how history records it.


The banks and the fund—really, the negotiations themselves—were sideshows. The attendees had arrived in Bretton Woods knowing that they had no real leverage to negotiate or bargain with the United States; they had mainly come to hear what White and the other Americans had to say. And what the Americans had to say shocked them all.


On the eve of the conference, White and the American delegation were fully aware that they had the upper hand going in. America was running the Allied side of the war. Everything from Sicily to Saipan was in essence an American effort fought with American equipment and American fuel. Even in terms of manpower the fronts were largely American affairs, with American troops tending to outnumber all other combatants, Allied and Axis combined, by a two-to-one margin. Only grand affairs such as the Normandy landings featured the sort of multinational resolve the propaganda lauded. In the Pacific, the Americans were carrying the war all by themselves. For the majority of the attendees at the conference, the Americans weren’t simply saviors or urgently needed auxiliary forces for ongoing combat missions, they were the war effort.


Immensely popular in his third term as president and seen by many as a shoo-in for a fourth, Franklin Delano Roosevelt had indicated that the Americans wanted to discuss the shape the world would take once the war had ended. This in itself raised international eyebrows. Until that point there really hadn’t been a “global system” in an economic sense. Instead, various European nations maintained separate trade networks stemming from their earlier imperial ventures, in which their colonies served as resource providers and captive markets while mother countries produced finished goods. What interempire trading that occurred was largely limited to goods, whether raw materials or specific manufactures, that could not be sourced within the respective “closed” systems. Most of this cross-empire trade flowed through enterprising peoples like the Dutch who excelled at brokering deals among imperial leaders. Protecting each empire’s trade were its national naval forces, and the use of navies to guard national commerce and raid the commerce of competitors was as old an industry as the use of sail and oar.


It was the naval component that signaled to many of the Bretton Woods delegates that the past they’d known was over. Even if (thanks to American help) they were able to win their homes back from the Axis, they had no navies. Building a navy is one of the most expensive and time-consuming projects a nation can undertake in the best of times, and it wasn’t something that a country emerging from rubble and occupation could even consider. The current and future lack of naval power meant that almost all of the delegates at the conference knew full well that their countries wouldn’t be able to use trade to bootstrap themselves back to normality, as they usually might. They would, for decades to come, be at the mercy of whoever could offer them security or economic well-being or both.


Keynes and the other delegates knew they were on the verge of momentous and unforeseeable change. But at least one aspect of the brave new world to come seemed both inevitable and imminent: There was about to be only one navy. The Americans’ late entry into the war meant that the Nazis had been able to destroy the navy of every country in the world except Britain, France, and Japan. Then, to deny the Germans control of French ships, the British had sunk the remnants of the French fleet while it was in port in Algeria. And no one had any doubt that when the Americans (to say nothing of the Russians) were finished with the Germans and Japanese, they’d be lucky to float merchant marines. As Keynes realized all too clearly, the British could still claim to have a potent navy, but it was a subsidiary force compared to the American fleet—and that was before considering that the Americans now had more troops on the ground in Great Britain than the British did. The obvious lopsidedness of the playing field may have led Keynes to write that his American counterparts “plainly intend to force their own conceptions through, regardless of the rest of us.”


For French delegates such as Vincent Auriol, future president of France (1947–54), and Pierre Mendès France, future prime minister (1954–55), the sense of relief and gratitude they felt toward the Americans for loosening the German stranglehold on their country must’ve been mixed with equal measures of disbelief and apprehension. Although they were at the mercy of friends rather than enemies, Auriol and Mendès France would be “negotiating” from a position of abject weakness, and they must’ve been wondering if their eighteenth-century predecessors had not inadvertently helped to create the monster that would now devour them.


The tension in the Mount Washington Hotel was palpable, not simply because the temperature was high and cool beverages scarce. Auriol and Mendès France, along with the Canadians, Australians, Danes, Belgians, Indians, Mexicans, Brazilians, Bolivians, Colombians, Ecuadorians, Cubans, Peruvians, Dominicans, and others in attendance, most certainly expected White and the American team to take a well-worn page from history and unveil the details of a Pax Americana: how the United States would fold all the far-flung European imperial holdings—up to and including the territories of the European states themselves—into a global American imperial system. It was what the Soviets expected the Americans to do, and, given their pasts, likely what various European nations would have done had the roles been reversed.


Imperial designs or no, the very fact that the delegates were attending a conference in New Hampshire rather than somewhere outside Novosibirsk spoke volumes about where their hopes rested. White and the American team didn’t let the others sweat it out for long, and they presented their two-part plan with all the kindness and amused patience that comes from a position of unassailable strength. The first part alone likely stunned the conference into baffled silence: The Americans had no intention of imposing a Pax. They didn’t plan to occupy key transshipment or distribution nodes. There would be no imperial tariff on incomes or trade or property. There would be no governors-general stationed in each of the Americans’ new imperial outposts. No clearinghouses. No customs restrictions. No quotas.


Instead, the Americans said that they would open their markets. Anyone who wanted to export goods into the United States could do so. The Americans acknowledged that devastated Europe was in no condition to compete with American industry, which hadn’t been touched by the scourge of war, so this market openness would be largely one-way. The Americans suggested ideas about a new global system to reduce tariffs, but that was to be negotiated separately and later.


As startling and unexpected as part one of the plan was, part two must have rolled the Europeans in particular back on their heels. The Americans offered to use their navy to protect all maritime trade, regardless of who was buying or selling the cargoes. Even trade that had nothing to do with the United States would be guaranteed by the overwhelming strength of the American navy. Far from proposing a Pax that would fill their coffers to overflowing with trade duties, levies, and tariffs, the Americans were instituting the opposite: a global trading system in which they would provide full security for all maritime trade at their own cost, full access to the largest consumer market in human history, and at most a limited and hedged expectation that participants might open their markets to American goods. They were promising to do nothing less than indirectly subsidize the economy of every country represented at the conference.


Either believing the deal too good to be true or that the heat had softened the Americans’ brains, the delegates quickly agreed, ratifying the terms via signature in the hotel’s Gold Room on July 22, 1944. This, however, was exactly what White and the Americans wanted. For no matter how the plan was regarded by the delegates or the rest of the world, it was firmly rooted in the United States’ unique strengths: a singular combination of geography, industry, and technological development that constituted the primary source of American power, and that in turn is the subject of this book.


The Deal with the Americans


Over the next year World War II reached its conclusion. Nazi Germany and Imperial Japan were crushed. American troops guarded Western Europe’s borders with the Soviet Empire. While American aid helped get Western Europe back on its feet, it was American markets’ absorption of every bolt, table, and car that the Western Europeans could produce that proved to be the determining factor in resuscitating their fortunes. The American economy, never touched by the bombs that devastated Europe, was larger than any that the Europeans had ever had entry to, and the ability to access that market allowed the Europeans to export their way back to affluence.


In the early years, the cost levied upon the Americans by the Bretton Woods system was easily managed. Europe was in shambles and America was economically robust. Accepting European exports without question was only a few notches above charity. But as Europe recovered, the price grew. And that was just the beginning. The Americans didn’t limit the deals made at Bretton Woods solely to their allies. The terms of the agreements were steadily expanded to countries not at the conference, to former colonies that became independent, to the defeated Axis powers, and in time to countries that were once pernicious rivals.


As more countries signed on, the price of the system continued to grow. As the Cold War ended and entire swaths of the globe changed economic and political orientations, the price grew, and as years turned to decades, the system expanded ever outward, until nearly the entire world had acceded to this American-guaranteed network. In fact, the Bretton Woods agreements are the single most important factor behind the Japanese and Korean miracles, the European Economic Community and its successor the European Union, the rise of China… and the statistical monster that is the U.S. trade deficit.


But many questions remain. Why did the Americans buck history and offer this deal rather than take a more direct role in global leadership, as the major powers before them had done? How did the Americans get so… huge that they could offer such a deal in the first place? More to the point, why did the Americans put themselves at such an economic disadvantage in order to offer it? Given that economic disadvantage, why are the Americans still offering this deal, seven decades after the war ended? Finally, just how strong is American commitment to the economically disadvantageous system that makes the contemporary world possible?


These are the questions that frame the contemporary world. This book is about the answers to these questions and the future they lead to.


As unhinged and precarious as Keynes and the other delegates must have felt their world had become by July 1944, it is striking how little has changed in the international system in the decades since. At Bretton Woods the United States produced about one-quarter of global GDP, about the same proportion as it does in 2014. At Bretton Woods the United States was responsible for nearly half of global defense outlays, about the same proportion as in 2014. At Bretton Woods the American military controlled half of global naval tonnage, about the same proportion as it does in 2014. At Bretton Woods the United States was the only country that for the past eighty years had exited every decade with an economy larger than when it had entered, a record of the modern age that the Americans have since extended to 150 years. Courtesy of the devastation and disruption of World War II, the United States had been catapulted forward to constitute the world’s second oldest continuous government, a title it still holds in 2014.1 At the time of Bretton Woods, the Americans were the only country in the world that hadn’t had foreign boots on its soil in over a century, a record it continues to hold to the present day.


Most readers are probably unaware of the robustness and stability of this record. Some may be wondering how this record meshes with the conventional contemporary wisdom that the United States’ best days are behind it. The conventional contemporary wisdom isn’t simply wrong, it’s laughably so. In 2014, we’re not witnessing the beginning of the end of American power, but the end of its beginning. In fact, we’re on the cusp of a shift in the international order just as profound as those delegates back in 1944 experienced. The free trade era Bretton Woods created is winding toward an unceremonious end. But there is no grand plan, no great conspiracy. Impersonal factors beyond our control are not only tearing down the world we think we know, but also haphazardly putting a new one in its place.


I’ve divided this book into four parts. The first, chapters 2 through 4, deals with how geography shapes international interactions, primarily focusing on what makes some countries more powerful than others and ultimately what makes the United States more powerful than all. In the second section, chapters 5 through 7, we’ll dive into the current moment of history and break down trends that are all—independently—coming to a head. We’ll see how they are all far past critical mass, and are now irresistible, even accidental. We’ll revisit Bretton Woods in a new context, as well as address the world’s demographic time bombs and the emergence of the shale industry as a major international factor.


The remainder of the book is reserved for the future. In chapters 8 through 10 we’ll peer forward through the years until 2030, exploring the new world about to emerge, complete with the shape of a greatly revised American alliance system and the major aggressive powers. Finally, we’ll close out with the five crises of the future, the major threats and challenges of a fundamentally new era.


For now let us focus on the why of the world as we know it. The premier tool in this regard is geopolitics, the study of how place matters. How rivers lead people to interact differently than mountains. How those differences lead to great variations in wealth, culture, and military strategy. Geopolitics strips away the ideological, the emotional, and the normative (what we want, what we feel, and what we seek), leaving only what is.


It all comes down to three geographically based factors.


The first I call the balance of transport. Successful countries find it easy to move people and goods within their territories: Egypt has the Nile, France has the Seine and Loire, the Roman and Inca Empires had their roads. Such easy movement promotes internal trade and development. Trade encourages specialization and moves an economy up the value-added scale, increasing local incomes and generating capital that can be used for everything from building schools and institutions to operating a navy. Such constant interconnections are the most important factors for knitting a people into a nation. Such commonality of interests forms the bedrock of political and cultural unity. With a very, very few exceptions, every successful culture in human history has been based on a culture of robust internal economic interactions, and that almost invariably comes from easy transport.


But note that I called it a balance of transport. Long-term success isn’t simply based on economic dynamism. Countries also have to be able to protect themselves. Just as internal trade requires more than a little help from geography—well-rivered plains preferably—so too does defense. Successful countries also have borders that are easy to protect. It does no good to have a great internal trading network if the next country over can park its tanks on your lawn. Deserts or mountains are good for such border zones. Oceans are better. It is this balance—easy transport within, difficult transport beyond—that is the magic ingredient for success.


The second factor is the ability of a country to benefit from the package of technologies known as deepwater navigation, including everything from easily portable compasses to cannon. In many ways deepwater navigation is simply a (gross) extension of the balance of transport. It adds a series of technologies that allow sailors to know where they are when they lose sight of land, as well as ensuring sufficient engineering robustness so that cargoes and crews can make it safely to their destination despite challenges natural and man-made. Economically, deepwater navigation allows countries to extend their local economies to the global level, radically increasing wealth opportunities. Militarily, countries that can operate on the deep blue sea can keep security threats far from their shores.


Third, there is the package of technologies known as industrialization: assembly lines, interchangeable parts, steam power, and the like. If deepwater navigation extended the balance of transport to a global scale, then industrialization put it on steroids. Industrialization is about using machinery both to increase worker productivity and to marry production to higher-output forms of energy like coal and oil, as opposed to wind and water. These changes increase economic output by an order of magnitude (or more). Courtesy of industrialization, vast portions of the planet that had been chronically stuck in a technological dark age suddenly became capable of development. Such is the ultimate cause of the rise of countries like Brazil, Russia, and India.


In all three cases—the balance of transport, deepwater navigation, and industrialization—the United States enjoys the physical geography most favorable to their application. Two facts stand out. First, since the root of American power is geographic and not the result of any particular plan or ideology, American power is incidental. Even accidental.


Second, the United States wasn’t the point of origin for any of the respective technologies that created the modern world. Consequently, we need to turn to other countries and other times to show how and why these three factors arose, took on importance, and came to dominate the human condition. Then we’ll be ready to explore how and why these technologies favor the United States more than anyplace else in the world.


For the first concept—the balance of transport—we’ll have to go back.


Way back.














Way, way back.















CHAPTER 2
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Egypt: The Art of Getting from Here to There


Moving things around is hard. Really hard. Anyone who has ever rowed a boat or paddled a canoe in a place where he had to make a portage can (quite enthusiastically) tell you how much easier it is to move stuff around on water than on land, but have you ever thought about just how much easier it is? Let’s put it into a context that East Coast Americans can relate to.


The Geography of Limitation


Meet Farmer Smith. In the early nineteenth century, Farmer Smith had a small but productive apple orchard in upstate New York. Every fall he loaded his horse, Tobias, with 250 pounds of apples for market, which was all that Tobias could carry over the paths that snaked through upstate New York’s hilly terrain. Farmer Smith’s apples were very popular; he did well, saved his money, and planted more apple trees. In a few years Farmer Smith had done well enough to afford a cart to transport his harvest, and with Tobias strapped in he could now take two thousand pounds of apples to market with each cartload. Years passed, the weather held, and Farmer Smith’s apples continued to sell; with his proceeds he bought more acres of land and planted more apple trees. By the fall of 1825, Farmer Smith was in luck: The long-awaited Erie Canal was finally finished and open for business. Tobias had long since been put out to pasture, so Farmer Smith roped his new horse, Jedediah, to the barge he’d rented in Albany. Jedediah was able to pull thirty tons of apples all the way across the state to Buffalo, where the canal ended and Lake Erie began. And thanks to the waterways of Lake Erie, Farmer Smith could now sell his apples as far away as Detroit.


Almost two centuries later the proportions in the above example have barely budged. In fact, all that’s changed is that “horse power” has been replaced with “horsepower.” Modern container ships can transport goods for about net 17 cents per container-mile, compared to semi-trailer trucks that do it for net $2.40, including the cost of the locomotion mode as well as operating costs in both instances. But even this incredible disparity in cost assumes access to an American-style multilane highway, the sort that simply doesn’t exist in some 95 percent of the planet. It also assumes that the road cargo is all transported by semi rather than less efficient vehicles, like those UPS trucks that probably brought you this book. It certainly ignores your family car. It also does not consider the cost and maintenance of the medium of transport itself. The U.S. interstate highway system, for example, responsible for “only” one-quarter of the United States’ road traffic by miles driven, has an annual maintenance cost of $160 billion. By contrast, the Army Corps of Engineers’ 2014 budget for all U.S. waterways maintenance is only $2.7 billion, while the oceans are flat-out free. Toss in associated costs—ranging from the $100 billion Americans spend annually on car insurance, to the $130 billion needed to build America’s 110,000 service stations, to the global supply chain needed to manufacture and service road vehicles—and the practical ratio of road to water transport inflates to anywhere from 40:1 in populated flatlands to in excess of 70:1 in sparsely populated highlands.


Cheap, easy transport does two things for you. First, it makes you a lot of money. Cheap transport means you can send your goods farther away in search of more profitable markets. Historically that’s been not only a primary means of capital generation, but also a method of making money wholly independent of government policy or whatever the new economic fad happens to be; it works with oil, grain, people, and widgets. In business terms, it’s a reliable perennial. Second, if it is easy to shuttle goods and people around, goods and people will get shuttled around quite a bit. Cheap riverine transport grants loads of personal exposure to the concerns of others in the system, helping to ensure that everyone on the waterway network sees themselves as all in the same boat (often literally). That constant interaction helps a country solidify its identity and political unity in a way that no other geographic feature can.


Until modern times, any particular person’s world was a pretty small place. This was a simple matter of physics. The wheel eased overland travel, but carting your stuff across endless stretches of land took a lot of energy—so much energy that it was nearly unheard of for people to get their food from more than a few miles away. Anyone who spent his day lugging food wasn’t spending his day growing it. Nearly all the work had to be done with muscle power, so the excess food produced per farm was very low. In the era before refrigeration and preservatives, hauling foodstuffs more than a few miles would have been an exercise in futility. Even armies didn’t have much in the way of self-managed supply chains right up into the eighteenth century. Instead militaries relied on the kindness—or lack of defenses—of strangers for provisions.


This kept cities small. Very small. In fact, up until the very beginning of the industrial era in the early 1600s, all of the global cities that we think of as epic—New York City, London, Paris, Berlin, Rome, Tokyo, Shanghai—took up less than eight square miles. That’s a square less than three miles on a side, about the distance that someone carrying a heavy load can cover in two hours, far smaller than most modern airports. If the cities had been any bigger, people wouldn’t have been able to get their food home and still have sufficient time to do anything else. The surrounding farms couldn’t have generated enough surplus food to keep the city from starving, even in times of peace. The same goes for civil administration. If the tax man, policeman, and garbage man couldn’t physically service the territory effectively, then there was no government, no services, and no ability to protect civilians from the dangers of the outside world. Those cultures that tried to grow their cities larger than this natural limit found that famine and cholera returned them to the eight-square-mile size with all the speed and delicacy of, well, famine and cholera.


This smallness is why it took humanity millennia to evolve into what we now think of as the modern world. Nearly all of the population had to be involved in agriculture simply to feed itself. The minority was nonsedentary peoples (history calls them barbarians), who discovered that one of the few ways to avoid needing to spend your entire day growing food was to spend your entire day stealing other people’s. The only way for the farmers to survive was to have some of their own ranks become soldiers and guard against the barbarians, or become engineers to build defensive works. But those who were not farming still had to be fed. Hitting a balance that would grant both security and full bellies was difficult, if not impossible, in most locations. Urbanization—which, considering the era, typically meant a few families building their huts near each other—was rare and temporary, and the global population remained low for eons. Historians often debate what to call this age, with some form of “precivilized” normally winning out. I refer to this age much more directly: when life sucked.


Location, Location, Location


Approximately eight thousand years ago, however, things started to change. Around 6000 BC, a few tribes had relocated out of the savannah of contemporary Sudan into the floodplains of the Nile. This was not a decision to be made lightly. At the time all settlements that engaged in farming did so as a supplement to hunting and gathering, not the other way around. The savannah’s wide-open ranges were game-rich and offered robust supplies of fruits, nuts, and roots. The lower Nile, in contrast, flowed through the desert. The maximum width of green lands was no more than the floodplain—at most single digits in miles—and seasonal floods stripped most of the floodplain free of the sorts of mature vegetation that could support animals in numbers, humans included. After the floods the result was a muddy, denuded moonscape, which quickly cooked into a cracked, baked plain. Turning the Nile into a breadbasket would require centuries of backbreaking labor to store water for the dry season, rebreak and retill fields that would wash away in every flood season.


Yet for the lower Nile’s early inhabitants, all that work was worth it. The Nile provided two things nearly unique on earth. The first was perfect agricultural inputs like reliable water and high-fertility soil. It wasn’t scant desert rainfall that gave rise to the mighty Nile, but instead the seasonal torrents from the Ethiopian highlands and overflow from the African Great Lakes. The seasonal floods washed down soil of fertility far higher than what could be obtained outside the river valley. The Nile was flush with water supplies every year in a cycle so reliable that true droughts were quite literally biblical events.


Perhaps more important was the second factor: The lower Nile was safe. One could stand on the ridges above the Nile floodplain at any point within a thousand miles of the sea, look east or west, and be met with the exact same view: an endless desert waste. With the technology of transport largely limited to what you could carry yourself, it was simply impossible for any hostile force to cross the desert. Which meant that it was nearly impossible for anyone—whether in the form of lions or barbarians—to reach the lower Nile. It was one of the few places in the world where there was enough water to survive, and enough security to thrive.


This combination of factors—high soil fertility, water supplies independent of (and therefore more reliable than) local rainfall, and physical security—not only provided food surpluses, but it also meant that even with a permanent guard there was still a surplus of labor. That surplus labor could be put to use in expanding irrigation networks (and generating yet more food surpluses), building an army (and taking over the neighboring city and its food production capacity), building walls (generating more security and freeing up yet more labor), or for general civilizational advancements in everything from metallurgy to writing. In short, this specific type of physical geography nearly guaranteed that the Egyptians would be on the road to civilization.


Over the next two millennia small tribal farming settlements consolidated into a series of city-states for mutual defense and to more efficiently apply labor to the problems of taming the Nile. The higher organization and greater labor specialization led to the copper breakthrough of 3600 BC. Copper sounds like a small thing, but once humans figured out how to smelt and cast it, they replaced their wood and stone implements with metal, generating staggering improvements in the productivity of each worker—and each farmer. The resulting population boom generated more and larger cities with bigger and more complex political systems. Allied city-states merged into kingdoms that then struggled for supremacy. By 3150 BC, a single government dominated all of the useful Nile territories between the Mediterranean coast and what is today the city of Aswan. The era of the mighty Egyptian pharaohs had begun.


The Nile was not the only terminal desert river valley to give birth to an ancient civilization; Lower Mesopotamia and the Indus River share similar geographies and spawned similar cultures for similar reasons. Yet the Nile was the only piece of the ancient world that advanced not just in terms of technical skill such as writing and road construction, but also in terms of political organization into larger and more complex governing structures. Egypt also proved to be the longest-lasting of the ancient civilizations, outliving its ancient contemporaries by two millennia.


What explains Egypt’s success? Why did Egypt consolidate while its peers remained fractured? How did it so outlast the dozens of civilizations that evolved from it?


It comes back to the first principle of the balance of transport: Moving stuff is hard.


Egypt: The Hard Part Is Getting There


Externally, Egypt’s buffer areas were far superior to those of Mesopotamia and the Indus. The Tigris is only rarely out of sight of the Zagros Mountains, while the Tigris and Euphrates both flow from Anatolia. It may be difficult to move things about in mountainous territory, but most mountains are sufficiently high to wring moisture out of the air. Where you have rain, you can have food—agriculture even. Both Anatolia and the Zagros have housed human populations as long as human history has been recorded. As for the Indus, its upper tributaries directly abut the Ganges valley, allowing for regular contact with that—far larger—river valley. Local deserts insulated both Mesopotamia and the Indus from multiple directions, but not all directions. Their geographies were secure enough to spawn civilizations, but outside forces were still able to reach them, and so they never had the time to consolidate as Egypt did.


In comparison, Egypt’s borders are a class apart. To the west, it is six hundred miles from the western edge of the Nile delta to where rain falls regularly enough to support a non-nomadic population (contemporary Benghazi, Libya). Six hundred miles of dry, hot empty is a long thing to raid across. Land attack from the east was more likely, but that’s not to say it was probable. The Sinai Peninsula is just as inhospitable as the Bible suggests, and the three hundred miles between the delta and the Jordan River valley have proven to be a formidable barrier right up to (and even into) contemporary times. A southerly approach seems better, and indeed following the Nile is certainly a less painful affair than trudging through desert. But as one moves upriver south, the Nile valley narrows—to a steep canyon in places, complete with the occasional rapids (locally known as cataracts)—and it is a long, winding nine-hundred-mile route before you reach a geography and climate that can support a meaningful population (contemporary Khartoum, Sudan). Establishing multiple defensive positions along this route is quite easy.


In other words, you really have to want to get to Egypt.


Within Egypt, however, things are very different.


Within Egypt the Nile does two things. First and most obviously, it makes mass food production possible. Every patch of land within sight of the river is under cultivation, generating the most consistent food surpluses of any land throughout the history of not just the ancient world, but also the classical, medieval, and even early industrial worlds. This food surplus created the world’s densest population footprint for most of human history (the only exception being contemporary Bangladesh). Combine that with the country’s desert buffers, and any outside influence that was not an outright invasion would be so diluted in the sheer mass of the Egyptian population that the government would have little problem retaining control.
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Second, by ancient standards the interior of Egypt was remarkably easy to get around in. From Aswan downriver, the valley is flat, in the dry season turning the river into a very slow-moving lake. The lack of elevation change results in a hazy, lazy downriver ride, while Egypt’s prevailing north-to-south winds allow for fairly reliable upriver sailing. The Nile could support riverine traffic in a way that the Tigris, Euphrates, and Indus—cursed with faster currents, less reliable seasonal flows and winds, and omnipresent sandbars—never could.


The key is the difference between the ease of internal versus external transport. Just as the difficulty of external transport inhibited invasion for centuries, allowing the Egyptians to wallow in splendid isolation, the ease of transport within so facilitated governance that Egypt was able to consolidate into a single kingdom more than five thousand years ago. For the first millennia and a half of Egyptian history, outsiders simply could not penetrate into the Egyptian core. Yet within the Nile valley, the Egyptian government had very little trouble moving manpower, resources, the tools of governance, and even giant blocks of stone around within its riverine-based system.


The many braids of the Nile combined with the flatness of the terrain to allow the narrow stretch of Egyptian civilization to be seen from the river. The pharaoh could—and often did—take a boat cruise down the river and visually inspect nearly all of his kingdom without setting foot on land. The current and accurate assessments enabled by such easy travel helped governmental policy to match and respond to reality—a concept that might not seem a major deal in a world of smart phones, but was revolutionary in the world before paper. Tax collection could reach every part of the valley, and such activity ensured that the government maintained a firm grip on every aspect of society. Food stores could be distributed quickly and easily to mitigate local famine; the population crashes and rebellions that plagued cultures well into the modern era were far less common in Egypt. Revolts could be quelled quickly because troops could be summoned with speed; fast military transport enabled the government to nip problems in the bud. In their sequestered existence, the Egyptians thrived.


Sequestered, however, is precisely the word. Just as the invaders couldn’t cross the desert gaps beyond the Nile valley, neither could the Egyptians. While everything about the river was core to the Egyptian identity, the Egyptians were never really able to expand beyond it. A grand canal dug from a western braid of the Nile allowed for the regulated flooding of the Faiyum Depression, bringing another five hundred square miles into Egypt’s green zone, but that is the only significant expansion of Egypt’s agricultural lands until the twentieth century, and even that expansion was only about twenty miles west of the riverbed itself.


Ventures farther abroad were almost unheard of. As the Nile flows through the desert, Egypt—ancient or otherwise—lacks trees. What few were available for boat construction were largely reserved for ego projects ranging from royal barges to monument construction. Reed boats were not just for biblical figures like Moses. Only once in the long reign of the Egyptian dynasties did Cairo make a serious effort to extend its power beyond the core Nile territories—in about 1500 BC Thutmose I conquered the Levant up to the Hatay—but even that effort was merely a fit of pique that didn’t outlive the conquering pharaoh. The sheer isolation limited Egyptian knowledge of the world. It was so thin its leaders were shocked when confronted with the fact that some rivers flowed south.1


Yet while Egypt was safe on its side of the deserts, pharaonic power—and Egyptian identity—stopped where the irrigated land met the harshness of the desert, a line of demarcation between verdant fertility and arid sand so exact that it could be drawn with a pen. This simple dichotomy—easy transport within, difficult transport beyond—enabled Egypt to be home to not only the first ever national identity, and one of the world’s largest well into the medieval period, but it also prevented it from playing a significant role on the regional stage.


This differential also shaped what type of people the Egyptians would become.


Every place that was within sight of the Nile was also a food-producing region, so there was never a pressing need to develop a nationwide food distribution system—that made the maritime transport system specifically, and transport in general, the province of the state. The military and the bureaucracy could move about (and did), but the common man could not (and did not), firmly entrenching the concept of central control. And as we well know from history, the term “common man” isn’t particularly accurate. Deserts, even desert floodplains, do not magically produce foodstuffs. Harnessing the river to store water for the dry season is a year-round, labor-intensive chore that requires a high degree of top-level planning and organization. Failure in central planning and organization would without fail translate into famine within months. People were rooted to the towns of their birth and tightly, ahem, managed. Nor did they have options. Every town was an agricultural town, and for Egyptians to leave the Nile valley was as difficult as it was for invaders to reach it. Theirs was a geography destined not just to generate slavery, but slavery of the masses.


It was destined to generate a different sort of slavery as well.


… Must Come Down


Necessity is indeed the mother of invention, and for the first age of pharaonic history (roughly 3150–1650 BC) there was neither necessity nor even the ability to compare notes with a neighboring civilization. Developments in agriculture, transport, and education ended with unification. Instead of generating higher and higher food surpluses, or attempting either to advance their civilization or to expand it past the confines of the Nile, the Egyptians dedicated all spare labor to monument construction. They got really good at building really big piles of rocks, but technological innovation came to a screeching halt.2


But only in Egypt.


Cultures elsewhere—even the ancient civilizations of Mesopotamia and the Indus—continued to exist in a crucible. For them existence was a struggle. A struggle against famine. Against nature. Against each other. New technologies developed to deal with problems that Egypt was blissfully unaffected by. Writing led to literacy. Copper led to bronze. Spears led to swords. Domesticated animals led to chariots. All of these technologies that most people associate with ancient Egypt were not actually developed there, because in Egypt there was no pressure for development past their original technologies of irrigated agriculture, basic engineering, small boats, and hieroglyphics. Even the word “pharaoh” was an import.


In time two of these “new” technologies—the domesticated camel and a sailing ship that could transport meaningful volumes of cargo—proved Egypt’s undoing. Outsiders could use these techs to breach Egypt’s desert buffers, and when they did they discovered the civilization that all had assumed was mighty and impregnable was in reality languid and backward. They also discovered that Egypt’s slave-heavy population lacked motivation to fight for their country. Anyone who possessed the technical skills necessary to defeat the desert was also advanced enough to conquer Egypt with almost contemptuous ease.


Instead of being the greatest of the civilizations, Egypt became an easily conquerable breadbasket for anyone seeking to rule the Mediterranean basin. Once the Nile was secured, the conquering power could redirect the population from pyramid building to food production. The excess food output could be diverted out of the Nile region to fuel the conquering power’s bid for Mediterranean control.3


The Egyptians first lost their independence in 1620 BC to the Hyksos (commonly known in the West as natives of Canaan), and then were independent only intermittently until the Roman conquest in the first century BC. From there the rule of Egypt is a who’s who of the ancient, medieval, and industrial eras: Greek city-states, the Persian Empire, the Great Arab Jihad, the Sublime Porte of the Ottomans, the armies of Napoleon, or the bureaucrats of the East India Company. The Egyptians never built another pyramid. And after the Roman conquest, they were not independent for a single day until the collapse of the European colonial era after World War II.


All of which came to pass because transport was easy for Egyptians within their own borders but almost impossible for them beyond.















CHAPTER 3
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Technological Revolutions: Deepwater Navigation and Industrialization


There are many technologies that change the way people live, but only a rare few that change the way the world at large actually works. The reason is simple: Geography is static. Only a precious few technologies fundamentally alter how peoples interact with their geography. Either you have a river and can trade locally and cheaply and build your regional identity and capital base, or you don’t and you remain unaffiliated and poor. Either you live in the mountains and are isolated from others culturally and militarily and have an independent streak, or you’re part of the ebb and flow and rise and fall of empires. In the main, these are the ways that geography has shaped human experience.


But there are a few technological packages that have been so successful and far-reaching in their implementation that they have changed the rules of how peoples and nations interact. These few packages have come to define the age of the day.


As you may have guessed from the previous chapter, sedentary agriculture makes the short list of transformative technologies. Irrigation and crop differentiation took humans from the hunter-gatherer lifestyle to modifying the land itself in order to produce greater concentrations of what humans wanted, on time schedules that were sufficiently reliable to allow for settlement. Once crop cycles were hammered out, populations could grow and provide spare labor to build roads, walls, buildings, and everything else that makes civilization worthy of the name. Beginning around 6000 BC, the secrets of agriculture radiated outward from places like Egypt and Mesopotamia, and their adoption created the groundswell of civilizations, interactions, and competitions of the ancient world.


Many of the technologies developed over the course of the next five millennia allowed humans to improve upon agriculture, but none resulted in the fundamental shift in circumstance that agriculture did. Copper and iron increased productivity as compared to wood and stone. Cannon and muskets increased range and lethality and required changes in battle tactics. The details—all of the details—changed, but the core that stability and power came from a robust, secure, and sustainable food supply remained. It wasn’t until the past half millennium that two packages of technologies, in sequence, radically altered the human condition. But before we launch into the first, it is critical to understand the shape of the world the day before the next transformative technology changed everything.


The Ottoman Empire: The Nearly Superpower


Keep in mind the balance of transport: Moving stuff is hard, and moving stuff by water is easier than moving stuff by land. Successful countries tend to be those that boast robust options for maritime transport, but that maritime transport has to be of a fairly specific type.


In the world before 1400, true ocean transport was a rare thing, being neither quick nor reliable nor safe. The problem was sight. Once line of sight to the land was lost, you had to more or less guess where you were and what heading might take you to where you needed to go and hope that you would make landfall before exhausting your supplies, or before the weather turned and the sea swallowed you up. The need to keep land in sight sharply limited long-range voyages, as coastal peoples often had opinions about who would be allowed to sail along their coasts.


In this era nearly all of the major, durable powers fell into one of two categories. The first were powers with navigable rivers that could easily extend their cultural reach up and down the river valley, enrich themselves with local trade, and use the resources of their larger footprint to protect themselves from—or force themselves upon—rivals. The second were powers that lived on seas sufficiently enclosed that they were difficult to get lost within. These seas didn’t work quite as well as rivers, but they certainly blunted the dangers of the open ocean and allowed for regional transport and trade. France, Poland, Russia, and a few of the Chinese empires fell into the first category, while the Swedes, Danes, Phoenicians, and Japanese fell into the second.


In this pre-oceanic-shipping era, one country nearly emerged as the European hegemon, largely because it qualified for both baskets and did so in a way bigger than other powers. The Ottoman Empire originated on the shores of the Sea of Marmara, a nearly enclosed sea small enough that it functioned as a river in terms of facilitating cultural unification, but large enough that it allowed for a reasonable volume of regional trade. And Marmara didn’t exist in isolation. To its northeast was the Black Sea, while to its southeast lay the Aegean and the eastern Mediterranean—all three enclosed bodies of water that the Ottomans were able to use their naval acumen to dominate. Emptying into the western Black Sea was the Danube, by far Europe’s largest river, which allowed the Ottomans to expand as far north into Europe as Vienna. By the measures of the day, the Ottomans had within easy reach more useful land, river, and sea than any other power—and nearly more than all of their European rivals combined.


And then there was trade. From their home base at the supremely well-positioned Istanbul, the Ottomans dominated all land and sea trade between Europe and Asia and from the Black Sea to the Mediterranean.


The largest and most lucrative of those trade routes was the famous Silk Road, the source of all spices that made it to Europe. Pepper, ginger, cinnamon, cloves, nutmeg, mace, cumin, and saffron might seem like minor luxuries today, but their only sources were in South and Southeast Asia. Between the unreliable nature of ocean transport and the yet-to-be-mapped African continent, there was no reliable all-water route. The only way to access Asian spices was for the Silk Road to traverse China, Central Asia, Persia, and ultimately Ottoman-controlled lands. Between the hundreds of middlemen, the sheer distances involved, and the hefty tax the Islamic Ottomans placed on spice transfers to Christian Europe, upper-class Europeans often spent as much on spices as they did on food. In a manner somewhat similar to that of the contemporary Arab oil states, the spice trade perennially transferred massive volumes of wealth from Europe to the Turks.


Benefiting from the most strategic location on the planet, Europe’s longest river, three manageable seas, and the most profitable trade routes of the time, the Ottomans came but one battle away from dominating all of mainland Europe. In 1529, they laid siege to Vienna at the head of the Danube valley. Had they won they would have been able to pour an empire’s worth of resources through the gap between the Alps and Carpathians onto the North European Plain, a wide highway within which the Turks would have faced no barriers to conquest.


But they failed—because the world had changed.


Deepwater Navigation I: Expanding the Field


While the Turks were making their bid for hegemony in the fifteenth and sixteenth centuries, a technological revolution was altering how people and countries interacted not just with each other, but with their geography. Lands that languished in the old world began prospering in the new. The converse proved true as well: The new technologies transformed the Sea of Marmara from the richest and most secure topography on the planet to a backwater, condemning the Ottoman Empire to a slow-motion collapse.


Collectively the new technologies ended ocean shipping’s likelihood of being a near-death (or worse) experience.



• Compass (fourteenth century). Never underestimate the importance of being able to know which direction you are going. Extensive cloud cover plagues much of Western Europe and its surrounding seas, particularly from October to March. Being bereft of sun or stars while plying the English Channel, the Bay of Biscay, and the Mediterranean was a risky business, and so naval shipping tended to be seasonal to avoid cloudy skies and the uncertainty they generated. The compass made sunny days less a requirement and extended shipping seasons, for example, allowing Italian merchants to make two annual convoy trips to the Levantine coast to pick up spices rather than one. The initial design of the compass probably dates back to eleventh-century China, but it was not until the fourteenth century that the Europeans were able to develop a “dry” compass. Earlier versions floated a magnetized metal filament on water, making them impractical in anything but the mildest of seas.


• Cross-staff (fifteenth century). Once you know what direction you are going, you need to know where you are. A cross-staff is a simple pole with a sliding crossbar that could be used to measure the angle between a known celestial object and the horizon, enabling its user to determine his latitude. A later version—the backstaff (1594)—allowed the same process without having to look at the object in question (which was often the eye-searing sun). In time the technology evolved into the mariner’s astrolabe and the Davis quadrant. Combine the cross-/backstaff with the compass, and captains could consult the wind speed to estimate their locations out of sight of land.


• Carvel technique (fifteenth century). Dark Age vessels were constructed with a series of overlapping planks held together with pegs. The design was simple, but the ships were both heavy and difficult to repair, which drastically limited their speed, cargo capacity, and seaworthiness. The carvel process instead laid down a frame of wooden ribs to which exterior planks were attached, eliminating pegs completely. The result was a ship design that was lighter, faster, safer, and easier to scale up. The scaling up proved particularly important for trade vessels. Now not only could they transport far larger cargoes, but their sides would also be high enough that even the waves of raging Atlantic storms could not crash onto their decks and founder them. The only downside was that the new technique required far more skill than the traditional peg/clinker vessels to craft. This drastically slowed its adoption, allowing those few nations that commanded the appropriate skill sets to dominate global commerce for over a century.


• Gunport (c. 1500). Naval guns and supporting equipment are extremely heavy, and storing them on the deck not only created extreme safety hazards, but also often caused ships to founder. Consequently, it was rare for any vessel to have more than a handful of guns, which could only be stationed on the prow. The gunport allowed the guns to be stored—and fired—from belowdecks. This lowered a ship’s center of gravity considerably, making it far easier to avoid capsizing, while keeping the guns at a remove from potential boarders (you could just close the port). It also allowed guns to be mounted all along the side of the ship, increasing the potential firepower of a vessel by a factor of twenty and allowing a single ship to ruin almost anyone’s day.





Nearly all of these technologies were developed, refined, and operationalized by two countries that had almost nothing to do with the Ottomans.


Europe’s westernmost peninsula is Iberia. At the time of the Ottoman rise, the peoples of Iberia, the Portuguese and Spanish, had very little going for them. Nearly alone among the major European regions, Iberia has no rivers of meaningful length and only very narrow coastal strips, forcing most of its people to live in a series of elevated valleys. Unsurprisingly, in the 1300s Iberia was Europe’s poorest region. It also didn’t help that the two had borne the brunt of the Arab invasion, being occupied by the Moors for nearly seven centuries.


But it wasn’t their poverty or history that induced them to turn the page of technological history. It was their location. Being at the far western end of the continent meant that the Iberians had to recruit additional middlemen—typically either the French government or Italian traders—to access the spice trade. The additional step pushed up the price even more, not to mention making their spice supplies beholden to the politics of often hostile powers.


They had a stark choice to make: Suffer on as Europe’s laggards, or devise a means of changing the game. They needed to find a way to bypass the Ottomans. Bypass the Italians. Bypass the pirates. Bypass the known world in its entirety. Their solution was deepwater navigation.


The newfound reach allowed Spain to break across the Atlantic and dominate the Western Hemisphere without competition. American gold and silver played the central role in Spain’s rise to become the most powerful of the Western European empires. Their application of that military power proved critical in undoing the Ottoman position. Spanish forays into the Apennine Peninsula (contemporary Italy) resulted not just in the occupation of the southern and western portions of the peninsula, breaking Ottoman control over the Mediterranean. Spain also put a portion of its long-arm navy permanently on station in the western Mediterranean. The Ottomans, still using pre-deepwater ships, had to downgrade their naval tactics to mere privateering. The Turks found themselves forced to divert massive resources from their Danube campaigns to an increasingly failed effort to defend their Mediterranean assets (most notably the Egyptian breadbasket).


But as potent as Spain was in challenging the Ottoman position, it was tiny Portugal that upended it. Until Portugal’s arrival in South Asia, local oceanic shipping—including the maritime arms of the spice trade that the Ottomans controlled—was purely coastal, sailing with the monsoonal winds: east in May–June and west in August. Winds offshore may have blown year round, but they were erratic and local ships couldn’t reliably navigate or survive the turbulence. The Portuguese deepwater craft, in contrast, found navigating the Indian Ocean to be child’s play. Portuguese vessels were able to eviscerate the Ottoman connections to the Asian spice world, and then directly occupy key spice production locations, via its ships redirecting the trade in its entirety to Lisbon. Even with the military cost of maintaining a transcontinental empire and the twenty-two-thousand-mile round trips factored in, the price of spices in Portugal dropped by 90 percent. The Silk Road and its Ottoman terminus lost cohesion, and the robust income stream that had helped make the Ottoman Empire the big kid on the block simply stopped, all because of the ambitions of a country less than one-twelfth its size.
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In one brief century (the sixteenth), Iberia shot forward from being Europe’s laggards to its leading economic and military powers. But like the Turks before them, the Iberians’ very success set events into motion that would strip them of their empires and wealth. Unlike geography, technology can move, and it keeps moving until it settles in a geography that can make the best use of it. Just as agriculture didn’t remain hidden in Egypt, the deepwater technologies that allowed the Iberians to overturn Ottoman power diffused out of far western Europe. It should come as no surprise that in time the deepwater technologies diffused from the previously land-bound Iberians to a people who were already quite at home on the water.


Deepwater Navigation II: England’s Rise


Since they were islanders, it shouldn’t come as a major shock that a good portion of the English knew their way around a boat. But what truly set the English apart from Europe’s (many) other maritime cultures was the body of water those boats had to deal with. The bulk of English life resides in the southeastern quadrant of Great Britain, in the general vicinity of the Thames River. The Thames provided all of the unification and local trade opportunities of Europe’s other rivers, but it empties into the North Sea, one of the world’s most dangerous bodies of water, frigid, tidal-extreme, and storm-wracked. There is no day where you dare bring your B game on the North Sea, as the Spanish discovered in 1588 when it wrecked over half their armada in their failed invasion of England. The severity of the North Sea is the quintessential example of why it took so long for humans to master the oceans, and it was in this crucible that the English naval tradition was forged.


Navies offer a flexibility that no land-bound powers can match, and their especially skilled and potent navy gave the English an unmatched advantage in the European competition for supremacy. England’s maritime acumen enabled it to nimbly switch trade partners at will, keeping it an economic step ahead of all competitors. Its navy let it land forces at the times and places of its choosing, keeping it a military step ahead of all competitors. And its ability to easily relocate military and economic pressure made it the ally of choice for any European power that it was not currently in conflict with.


And that was before the English learned the Iberian secrets of deepwater navigation. With deepwater technologies, England leveraged its superior maritime acumen onto the global stage. Bit by bit, the better-skilled English navy reached out across the world and seized control of the Iberian trade network. Between 1600 and 1800, South Asia and the Far East were removed forcibly from the Portuguese sphere of influence. English colonies steadily supplanted their competitors at key locations in Gambia, Nigeria, South Africa, Diego Garcia, India, Singapore, and Hong Kong, relegating the time of Portuguese greatness to history.


The faster and more maneuverable vessels of the English allowed them to raid deep into the Caribbean while denying the Spanish treasure fleets the “safety” of the open seas, leaving the Spanish with no choice but to put their coastal colonies on security lockdown and to assign naval assets to protect convoys. It quickly became obvious that the only locations the Spanish would be able to derive long-term income from were those that they had directly colonized with populations sufficient to resist English attacks. In response, the English founded a series of their own colonies in the New World to start the ball rolling on a demographic overthrow of Spanish power in the Western Hemisphere.


The most lasting impact of the deepwater revolution, however, wasn’t the shifting of the spice trade, the fall of the Ottomans, or even the rise of the English/British Empire. It was the transformation of the ocean from a death sentence to a sort of giant river. Deepwater navigation cracked the world open, launching the Age of Discovery, which in turn condensed the world both culturally and economically. Ships capable of making round-the-world voyages made every significant culture aware of the others. Those ships’ cargo capacity enabled every previously sequestered river valley to trade with all of the others. Interaction, whether peaceful or hostile, trade or war, was no longer local but global.


It was an age custom built for a culture as maritime-oriented as the English, and they crafted an empire greater in reach or wealth than any that preceded them. They emerged as the dominant global power, able to impose economic and military realities on cultures as varied as Northern Europe, southern China, the Indian subcontinent, and throughout the Arab world. Just as the Ottomans had done before them, the English seemed likely to extend their mastery of the seas and globe-spanning empire into something permanent.


But they failed too. Just as with sedentary agriculture and deepwater navigation, a new suite of technologies changed the rules of how the world worked. Ironically, the technologies that ended English dominance were homegrown.


As an island nation, the English didn’t have need for as potent an army as the mainland empires, so the crown of England was not as absolute as the Iberian monarchies. There were many interests—political, economic, and even military—that coexisted with the government. When the time came for the English to start challenging the Iberian imperial systems, state assets alone were insufficient to the task. The crown had to mobilize not just its own forces, but the forces of its various aristocrats and businessmen as well. Royal dispensation was granted to a variety of private players—the most famous of which was the East India Company, launched in 1600—to pursue various interests for the greater good of the English nation.


When the profits from English successes started flooding home, they didn’t just go to the royal coffers but also found their way into the pockets of any number of stakeholders, and each used the newfound financial resources in his own way. Unlike the Iberian monarchs, the English businessmen saw more in the wider world than just spices and precious metals. They also saw bottomless markets. The English system, therefore, didn’t seek (just) simple plunder, but also to develop a global trade system with England at the center. Unlike deepwater navigation, which developed in response to the economic need, industrialization was an outgrowth of opportunity.


The diverse interests of the English system, the sudden and continuous onrush of wealth that came from the expanding empire, and the still-building shift from superstition and tradition to reasoning and scientific inquiry that began with the Renaissance led to a new sort of technological revolution: an industrial revolution.



Industrialization I: Manufacturing a New World


In the preindustrial world everything had to be powered by muscle, wind, or water. That is a trifecta of restrictions on the human condition. Work could only be done where there was muscle, wind, or water to be had, and then only to the degree that the muscle, wind, or water could support it. Most important, you couldn’t just import muscle, wind, or water to a location that had none: A civilization wouldn’t take root or flourish without being able to support a population of sufficient size. That largely eliminated desert, steppe, jungle, and mountain climates from approaching the degree of wealth and development that the Europeans had achieved. Deepwater navigation (vastly) reduced long-haul transport costs and allowed the European empires to nibble at the edges of this problem a bit, but at the end of the day it was still a contest between areas with easily navigable waterways. The world’s marginal lands—which is to say, most of the rest of the planet—remained as undeveloped and untamed as ever.


Industrialization technologies brought with them the potential to change all that.



• Steam and coal. In fits and starts over the eighteenth century, steam began displacing muscle, wind, and water as the primary means of power. The first successful modern steam engine was introduced as early as 1712 by Thomas Savery to pump water out of coal mines, thus allowing for deeper excavation. In many ways, the first steam engine was a self-powering technology both literally and developmentally. The more powerful and reliable the steam pump was, the more coal could be produced, which lowered the cost of coal to power it. During the course of the century, the steam engine became more powerful, more reliable, and eventually smaller—and thus more mobile. Coal availability was key at every stage. Unlike wind and water, coal was a solid object that could produce useful energy far from its point of extraction. And unlike muscle, it wasn’t particularly picky about the quality of lodgings or food during the trip. The increased accessibility of coal made it suited for developments in power, smelting, and ultimately transport. In all cases, though, the magic year was 1805. Industry breakthroughs in the 1780s had matured sufficiently that steel became available in high enough volumes and strength to be used to build railroads and steel ships. Steam engines became small and powerful enough to power steel vessels and railway locomotives. Steamships made navigation—deepwater or riverine—faster, more versatile, and more cost-efficient by breaking the link between seasonal winds and shipping. Applying industrial construction techniques to rivers themselves allowed bigger locks so that larger ships could reach deeper inland. Railroads allowed the construction of a sort of artificial waterway between fixed points. Places that didn’t have the natural benefit of rivers or good port locations could now be inland/dry ports. Constructing a mile of track is roughly the same cost as constructing a mile of multilane road, but the combined operating/locomotion costs of rail systems are less than a quarter those of roadways. That’s still double the cost of maritime operations, but unlike rivers, rail lines could be built, and thus serve as powerful economic engines anywhere flat enough to support rail traffic. Traffic times compressed from weeks and months to hours and days.


• Chemicals. The two major breakthroughs in this area were methods of mass-producing sulfuric acid (1746) and sodium carbonate (1791), the precursor materials for everything from glass, dyes, toothpaste, and washing detergent to steel, paper, medications, and fertilizer. In the early decades of the Industrial Revolution, it was this last item that proved most critical. Just as coal enabled energy to be applied far from a horse’s ass, fertilizers enabled farms to be more productive. If the farm was on already productive land, this was nice to have. But if the farm was on marginal lands, a true revolution occurred. Land under cultivation expanded dramatically, even as the output of the average acre increased. Between fertilizers and better transport options, food could be produced in far greater quantities and be shipped far greater distances with only a fraction of the labor previously required. The far higher per-acre outputs allowed many farmers to relocate to the cities, providing industry with an ever larger pool of labor. Another chemical breakthrough—the development of cheap, strong cements in the 1820s, reinforced with steel—allowed for the hallmarks of modernity that we are all familiar with today: multistory buildings, bridges, high-capacity roadways, and city-scale sewers. Between the new food supplies and new construction techniques, cities needed not be famine-ridden disease incubators. Their sizes exploded. By 1825, London was the world’s largest city.


• Interchangeable parts. Until 1700, all of the pieces of any advanced manufacture such as a musket or watch were typically constructed by the same professional; such components were crafted and assembled one painstaking piece at a time by highly skilled labor, and had to be repaired in the same manner. During the eighteenth century, higher degrees of engineering precision developed interchangeable parts, and in the early nineteenth century the invention and manufacture of machine tools—everything from lathes to planers to millers—allowed that precision in engineering to be applied to almost every industry. These innovations decreased the need for skilled labor, and by the early 1800s the first assembly lines had appeared. The durability of finished goods drastically increased because anyone with a part could repair most items instead of having to put it in the hands of a skilled craftsman. Output, quality, and worker productivity all expanded by an order of magnitude in the production of everything from textiles to artillery.





Between deepwater navigation and industrialization, the tyranny of distance had been broken, and the impact on trade was dramatic. Output expanded well beyond the ability of the local populace to absorb it. Had the Industrial Revolution happened anywhere else on the planet, there would have been a market crash as the prices of goods would have cratered due to insufficient demand. But at the time the British (as the English became known after their union with Scotland in 1707) were masters of the oceans, ruling a vast military and commercial empire that spanned the globe. This allowed them to shove all of their (massive) excess production down the throats of any people that they could access via water, particularly within their own empire. The British were (easily) able to cover all of the administrative costs of their empire, the capital costs of their industry, and have huge additional streams left over to justify both a stronger navy and more industrial development.


Just as deepwater navigation guaranteed the Spanish a period of overwhelming superiority in the European power game, industrialization enhanced English prominence to the point of making it the clear European hegemon. But though Great Britain was a geography better suited to leverage deepwater navigation than Iberia, it was not the ultimate European geography for industrialization.


Industrialization requires large volumes of capital to build the industrial base and educate the labor, and then obviously large volumes of labor to work the industrial base. The English had the capital, but most of it was now imperially rather than locally sourced, and England still was at most a mid-sized population. English success was linked to their empire, and while it is sexy to say that the sun never set on that empire, the logistics and supply chains of a system that stretches around the world but is managed by less than 1.5 percent of its population were always going to be unwieldy and temporary.


Just as deepwater technologies migrated from Iberia to a geography that could utilize them better, so too did industrialization. By 1850, it was Germany’s time to rise.


The German Pressure Cooker


Berlin is perhaps the best-located city on the planet from a purely economic point of view. It sits at the junction of the Spree and Havel Rivers, both navigable tributaries of the Elbe. Berlin is only sixty miles from the Oder, and the Havel reaches so far to the east as to almost connect the two river basins. This grants Berlin access to one of the world’s very few maritime systems that taps into more than one river.


And those are just the rivers immediately proximate to Berlin. Close to the west is the Rhine, Northern Europe’s financial-industrial powerhouse, navigable all the way south to the Swiss city of Basel, and possessing tributaries and distributaries that spiderweb through German, French, and Dutch lands. Close to the east is the Vistula—the last major navigable river before the Eurasian Hordelands. Close to the south is the Danube—the longest river in Europe as a whole, one of the very few that flows southward, and the only one mighty enough to punch through the Alps and Carpathians. Any economic hub centered at Berlin is uniquely situated to reach almost anywhere in Europe where wealth can be created. Berlin’s waterways dictate that Germany emerge as the heart of a massive empire with economic links to the North, Baltic, and Black Seas, so long as Berlin is left to develop.


But Germany has almost never been left to develop.


Germany’s location saddles it with three critical weaknesses that make it an insecure—and often poor—country, despite what ostensibly seems like the geography that most peoples could only dream of.


First, Germans don’t live at the western end of the continent like the Spanish or on an island like the English; they are in the very middle of the North European Plain. While Germany’s wealth potential is massive, German lands are inherently vulnerable. To the east is a nigh indefensible border with Poland, whose own eastern border is even less defensible. Germany’s western border is similarly difficult: Opposite it is France, typically the most consolidated European power. Balkan upstarts often seethe on the other side of the Vienna Gap, while maritime powers can easily harass—and at times even hold portions of—the region’s lengthy coastline.


Being in the middle of the North European Plain has made German lands the primary battleground for European dominance as long as the concept of Europe has existed. The Germans directly border six other nationalities: Poles, Czechs, Swiss, French, Dutch, and Danes. Nearby are the English, Norwegians, Swedes, Lithuanians, Russians, Hungarians, and Italians. In terms of proximity to and magnitude of their rivals, the Germans are in the most difficult strategic environment anywhere on earth.


Second, this man-in-the-middle position means that Germany has almost never been united. German rivers lead in different directions to different seas, making different cities look to different horizons for their economic well-being. The middle of Germany—the Harz Mountains region—is akin to having Appalachia between Boston and New York. The presence of not one but six major powers in immediate proximity long denied Berlin easy control not just of its borderlands, but large tracts of its interior as well, including most of the Rhine and Oder river systems. Unlike the English, who established a centralized government in the Thames valley as early as the tenth century, the initial German proto-state of Brandenburg didn’t start stabilizing as a country in its own right until the fifteenth century.


Third, Brandenburg didn’t even have the geographic characteristics that would suggest it would be able to build a successful state. Whether you are producing wheat, textiles, or cars, distance is key in determining your levels of income; the greater your commercial reach, the better you are at connecting your high supplies to someone else’s high demands. Put another way, French wine is financially accessible in next-door Belgium, but in Chile it is for special occasions only.


The Germans lacked independent access to the ocean. Germany didn’t control even one of its major rivers’ delta cities until 1720, when it finally seized Stettin on the Oder from the Swedish Empire. Even then German ocean access was sharply circumscribed. The Danish island of Zealand is positioned perfectly to regulate traffic between the Baltic and North Seas. Germans only got their first full access to the ocean in 1871, when Berlin finally proved able to fold Hamburg, on the Elbe delta, into the German Empire. While the rest of Europe was enjoying an economic boom from the expansion in reach that deepwater navigation provided as early as 1700 (1600 for Iberia), the Germans remained dependent upon expensive roads for transport, keeping them locked into pre-deepwater levels of economic development.


Industrialization changed that.


For the Germans industrialization changed everything.


Industrialization II: The German Juggernaut


Geography does more than simply shape balance-of-power struggles and the flavor of the local economy, it influences cultures as well. Germany’s geographic shortcomings molded German development in unique ways.



• Local government. If the patchwork nature of political borders and the nonunified nature of Central Europe’s rivers kept Berlin from being readily reached for consultation, as was so often the case, then local authorities had to learn to act autonomously. They had no choice but to marshal their own resources—financial, labor, technical, and even military. In a world in which your country had perhaps one-fifth the strength of its competitors, and your city boasted perhaps one-hundredth the strength of an immediately neighboring empire like Austria, total talent capture was a prerequisite to survival. Local leaders and their staff developed excellent organizational skills, proving competent at mobilizing everyone from the intelligence apparatus to the bankers to the academics (and in contemporary times, the labor unions) in order to advance the interests of each particular major city. Unlike most cultures, in Germany local government is seen as a high calling, and it consistently attracts the best and brightest.


• Infrastructure. The plethora of regional rivers and the patchwork nature of political borders had the consequence that these hypercompetent cities often saw their destinies as lying beyond different horizons or even in concert with rival powers. The southern provinces of Bavaria, Württemberg, and Baden were all part of the Danubian system and as such treasured their close cultural and economic links with next-door Vienna. In the west, Alsace-Lorraine and the entire Rhineland had far more day-to-day contact with the French and Dutch. Despite being packed with ethnic Germans, Schleswig and Holstein were part of Denmark right up until the 1800s. Berlin had to find ways to link all Germans to a common destiny. The result was an incredibly advanced and forward-thinking infrastructure policy that would link all Germans into a region-wide artificial transport network. The Germans had a national rail network as early as 1840—fully three decades before Germany actually consolidated politically, and at a time when the Americans were debating whether to build a second road. The German rail network was expensive—crushingly so—but it was a requisite for German coherence. As Brandenburg evolved and expanded under different ages and names—from Brandenburg to Prussia to the German Confederation and ultimately into Imperial Germany—this became more, not less important. New territorial acquisitions already had preexisting links to rival powers, links that had to be broken and rerouted to Berlin.


• The quest for quality. The omnipresence of competition, both external and internal, required a national government that was hypercompetent at forward-thinking national planning. Resources to knit together disparate populations and geographies do not magically materialize. Canals that link together different rivers do not miraculously dig themselves, and wishful thinking does not protect a small, exposed country from its much more powerful, richer, more mobile, and more numerous neighbors. So the Germans had to be better. By 1717, Prussia already had compulsory education—150 years before England. Germans pioneered the standing army, and by 1740 boasted Europe’s fourth largest military, despite ranking twelfth in population. By 1860, Prussia had more kilometers of rail lines than France, despite being a laggard to the industrial era and holding less than one-third the land area. The need for technical advancement was reflected not simply in national infrastructure and Germany’s military excellence but also in Germany’s social pecking order. German territories were the first in the world to accord equal social status to industrialists and scientists as to military princes; corporate magnates regularly consulted and advised all levels of government up to and including the chancellor and, later, the emperor.


• Capital capture. All this national planning to overcome geographic complications required money—for standing armies, for infrastructure development, for education, for an industrial base. That money had to come from the population. Private savings were co-opted into government-linked banks, and those hypercompetent bureaucrats, whether at the local or national level, ensured that the money went where the state required it. This had a wide variety of effects. Most obviously, financing of government projects came first and foremost, enabling German governments to build all that expensive infrastructure and maintain a standing army in an era of peasant drafts. The national government urged the consolidation of local banks into powerful regional banks to better see to state needs, fusing the German financial world with the German industrial and governmental worlds.





Collectively, these innovations allowed the Germans to punch with all of their weight against whatever problem or foe arose, making them a force to be reckoned with even before Germany became one of Europe’s major powers. They may have still been the half-pint of the neighborhood, but they were a half-pint with a gun and a doctorate in engineering.


The true power of those innovations, however, was how perfectly they had sculpted Germans to benefit from industrial technologies when they finally leaked into Central Europe.


Industrialization in Prussia started with pain. The British could, and did, shove their surplus production down the throats of anyone they could reach. In the American colonies, this led to revolution. It nearly did in Germany too. The endless quantities of cheap, high-quality goods decimated the Germans’ painstakingly fostered cottage and guild industries. Economic depression triggered the revolutions of 1848. Prussia only held together because of its national planning mechanisms and the strength of its military class, which derailed the revolutions and ejected vast droves of dissatisfied citizens.
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