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A hypothetical mooring of an airship to the mast atop the Empire State Building, ca. 1930.






Introduction

THE OBSERVATION DECK was an afterthought.

The initial plans for the Empire State Building, produced in August 1929, called for a workaday, but tall, 1,000-foot (305 m), eighty-story office building to house Gotham’s energetic business community. A couple of months later, the developers purchased a lot next door, which enabled them to add five stories while remaining within the city’s building regulations. But more importantly, the tower could now rise taller than Walter Chrysler’s building at 1,046 feet (319 m), under construction ten blocks to the north.

Not content to just beat Chrysler by a hair, the developers decided to go the extra mile, so to speak, by adding a 200-foot (61 m) mooring mast for airships, which, prior to the Hindenburg tragedy in 1937, were a fashionable means of international travel.

At the announcement of the mast’s addition, on December 12, 1929, former New York governor Al Smith, the president of the company erecting the building, addressed its legitimacy, telling the world:


The directors of the Empire State, Inc., believe… that in a comparatively short time the Zeppelin airships will establish transatlantic, transcontinental and transpacific lines, and possibly a route to South America from the port of New York.

Building with an eye to the future, it has been determined to erect this mooring tower with elevator facilities through the tower to land people directly on Thirty-fourth Street and Fifth Avenue after their ocean trip, seven minutes after the airship connects with the mast.



History does not record if Smith ever believed that the structure would be a functional airship gate. But with the first test run, any illusions quickly evaporated. The perilous, and ultimately futile, task was reported in the New York Times:


A stiff wind was blowing as the dirigible hovered with throttled engines and approached the high tower and superstructure of the new building. In the cabin of the airship Lieutenant S. M. Bailey, the commander, kept his hands on the controls and ballast releases in case a gust threw him too close to the near-by buildings.



After thirty minutes, Bailey gave up and went home. Nonetheless, what became an overengineered decorative tower sitting on an office building roof serendipitously morphed into opportunity—an observation deck 1,050 feet (320 m) in the air.

Not only does that deck draw millions of tourists, but it was also the serendipity that helped the owners keep from losing their building during the Great Depression. The observatory was a cash cow that, in the first full year of operation, brought in nearly $800,000 in revenue, while the building’s offices generated $1 million. In hindsight, the Empire State Building is a more elegant structure not despite the height competition, but because of it.

Today some might call the mooring mast simply vanity height. But every night it is lit up in a different color as a kind of communal lighthouse. On July Fourth, Independence Day, it glows red, white, and blue. On St. Patrick’s Day, it is lit up in green, and on Pride Day, it displays the rainbow. While the Empire State Building was erected from a cocktail of economics and ego, all New Yorkers would agree that it is the prince of the city—a well-dressed, benevolent guardian, waving at passersby. Gotham officially conferred its knightly status on May 19, 1981, by declaring it a landmark—making it Sir Empire State Building.

This history, perhaps more than any other, shows the wondrous accidents that we sometimes get from our skyscrapers. But ultimately, their success depends on the dollars, loonies, euros, shekels, pesos, or yuan that flow into their coffers. And though the Empire State Building got off to a rocky start during the Great Depression, some ninety years later it is both beloved and a moneymaker, having averaged an annual inflation-adjusted 5 percent growth rate in its market value. The once-dubbed Empty State Building is now the pride and profit of Gotham.

The skyscraper’s iconic form also has become a global beacon for American entrepreneurial and engineering prowess. The Empire State Building is the ultimate symbol of a city of strivers, and other cities seek to imitate its magic by erecting their own version, be it the Shanghai Tower, the Burj Khalifa, or Taipei 101. Nothing says “we have arrived on the global scene” more than having the world’s tallest building. The Empire State Building, with its combination of grandeur, simplicity of design, and quiet elegance, paved the way to the future.

And, from time to time, when I go up to the observation deck and look around, I see the hum and flow of the world below. Looking farther afield, I can glimpse my past beyond Manhattan Island. If you squint to the east, you can see the borough of Queens, and though too far to see with the naked eye, there lies my hometown of Baldwin, seven miles east of the New York City border.

Past the great brick ridges and blacktop valleys of Manhattan lie vast suburban plains with mile after mile of single-family homes surrounded by moats of lawn. Each workday, commuters emerge from their front doors to sluice their way to the business districts. The bridge-and-tunnel day-trippers come in for gourmet muffins, Broadway shows, or all-night clubbing. The international immigrants arrive with their taxicabs, food trucks, and work tools. The global tourists bumble and gawk their way through Times Square. Together, the center becomes a chaotic yet controlled sociological soup: the mix of the mundane with the mighty. Looking down from the Empire State Building, I can see it all.

The mysticism of the human-created city, whose whole is so much greater than the sum of its parts, combined with the uneasy feeling as a youth of being an urbanite trapped in a suburban body, produced my fascination with cities and skyscrapers. Over my professional career as an economist, I have come to see that skyscrapers and cities each need the other and, for the most part, exist in symbiotic harmony. All the books, articles, and TV shows about tall buildings—their architectural designs, their engineering feats, and their acts of hubris—miss this bigger, more important picture. To really understand skyscrapers requires us to also see the urban environment that created them.

When we look around the world, we see that skyscrapers are steadily sprouting upward, even as economics, politics, city patterns, and technology change. In 2018, for example, 308 buildings of 492 feet (150 m) or taller were built worldwide. Laid end to end, they would run nearly 40 miles (64 km) long. If we go back to the year 2000, the number of completions was a mere seventy-eight, meaning a quadrupling in less than two decades. In fact, nearly seven times more skyscrapers were erected in the first two decades of the new millennium than during the entire twentieth century. While the COVID pandemic put the brakes on for a spell, the world has resumed its building spree.

Focusing on the decade from 2010 to 2019, we can get a sense of where new buildings are rising. Nearly half were built in mainland China alone, and rounding out the top five were South Korea with 11 percent, Malaysia with 7 percent, the United Arab Emirates with 4 percent, and the United States with 3 percent. But all told, Asia was responsible for a whopping 90 percent of the world’s skyscrapers constructed in this period.

Looking at the tallest one hundred structures around the world tells an equally impressive story. Earning a spot in this club requires at least fifty-four stories. But to make it into the top twenty requires at least eighty-one stories and a minimum of 1,476 feet (450 m). In other words, the Empire State Building, at 1,250 feet tall, is decidedly second class and, I’m sorry to say, an old man. Nine of the ten tallest buildings in the world are in Asia, with five in mainland China.

Only one tower in the United States, One World Trade Center (2014), makes it to the top ten, thanks to its long spire. If we were merely counting floors, the tower would get bumped down to twenty-seven. Nowadays, if you want to make your mark, you need at least 100 floors, with twenty buildings having that many or more. And if you’re going to be really, really tall, you need at least 115 floors, of which there are six, and all in Asia. The world’s tallest building has 163 stories.

What is driving this global quest for skyscrapers and skylines? The answer boils down to one simple answer: We want and need them. And yes, that includes you and me. We create the skylines of the world. You may not directly ask for them, but we are all part of the larger system of networks and nodes of trade and urbanization that gives rise to tall buildings.

Our desire to get on with our lives—to work, live, and play—and do it in cities generates a kind of natural order, of steel, concrete, glass, and brick rising out of the ground, in the way that ants build mounds, or bees their hives.

Cities, by definition, are large, dense clusters of humans and the institutions that support them. Ultimately, skyscrapers are the solution to a geography problem—how to allow many people to be in the same place at the same time. Skyscrapers pinch geography by creating land in the sky.

This book is about how the trajectories of globalization and urbanization, and our evolving tastes and needs, have created the world’s skylines. The changing nature of work, living, and playing is, in fact, making the tall building more important than ever.

The vast webs of interconnected computer-based technologies—the internet, social media, email, and Zoom—were “supposed” to make cities obsolete. But computers have, ironically, made cities more important. They have created new kinds of jobs that are more socialized. They have given us vast wealth, much of which we spend on things in big cities. And, as a collective whole, skylines help forge our identities and give us pride of place.

In the process, they contribute to another, perhaps unintended, consequence. They move us that much closer to what can be termed Terranism—one global human society. The skyscraper is the lingua franca of urban real estate. It is arguably the one building form that brings us together, literally because so many people can be inside at the same time, and because of what each represents—the triumph of our universal aspirations.

Skyscraper chroniclers Earle Shultz and Walter Simmons summarized this idea nicely in 1959 when they wrote: “The character and quality of any city can be told from a great distance by its skyline, but these buildings do more than advertise a city. They show the faith of many in its destiny, and they create a like faith in others.”

This is not to say that skyscrapers are always benign or they never create negative unintended consequences, but they are now, more than ever, engines that power our modern world. And there’s nothing in the history of society or technology that was ever gotten right on the first try. Rather, humanity is in a constant process—struggle even—of trial and error and success. The skyscraper is part of the larger attempt to “get society right.” The lessons of its many failures have been learned, and tall buildings have adapted and will adapt accordingly. As new problems arise, developers will alter building forms and technologies to cater to the needs of the day.

But just as importantly, I want to stress, we do not need, nor should we have, skyscrapers everywhere and in all cities, or in all places and at all times. But when constructed in the right places at the right time—of which the vast majority are—they facilitate the things we want to have and do. The word “metropolis” is from the Greek for “mother city.” If the city-as-mother is to succeed, it needs nests for its hatchlings and room for the family. The skyscraper is a home that allows the species to thrive.

Now, perhaps you say, “I’m one of those who hate tall buildings and I actively work to prevent them.” Yet you, too, are helping to produce them. If barriers are created to make something artificially scarce, it raises the stakes and suppliers will find a way to game the system to cater to the demand. When you try eliminating something people want, you wind up generating more unintended consequences than if you created a more rational and reasonable policy that better balanced the trade-offs. When cities try to limit needed skyscrapers, they get higher real estate prices, more inequality, fewer employment opportunities, and more automobile-based sprawl. Often we blame the skyscraper for these problems when, in fact, as I will discuss throughout the book, the skyscraper can mitigate them.

Indeed, without the desire for people to be inside these lofty structures, there would be no soaring architectural gems, no height competition, no icons, no engineering feats, no coffee table books or History Channel documentaries. Yet if you watch any TV show on the subject, there is usually some perfunctory remark about how urbanization is driving the rise of skylines, and from there the narrator proceeds to launch into images of steel riveters from the 1920s or reenactments of car moguls fighting to have the world’s tallest building. In this way, the demand side—the real story—is barely mentioned.

It also seems strange to me the oft-repeated idea that skyscrapers are bad or too tall because developers have big egos. When we vilify narcissistic developers, we oversimplify and lose awareness in the process—the city is the product of millions of people and millions of decisions; we all play a part. Ego and optimism power the world.

And if ego alone was, in fact, the key driver of skyscraper heights, the world would have had many more record breakers. The fact that we’ve only had twelve since 1890 shows that it takes many planets to align before a new record-breaking building emerges. The road to the world’s tallest building is paved with the ego-drenched renderings of the starry-eyed dreamer.

But whose ego? Whose dreams? When you ask an architect, an engineer, or a general contractor who “the client” is, they will say it’s the lead developer—the person or group in charge that raises the money and makes sure the structure gets built. In this sense of the word, the architect is hired by “the client,” the person paying for the services.

But to me, this use of the word “client” is the opposite of how we should understand it. In my view, the developer is a patron and the architect is a client. The developer is, however, just one link in a series of client-patron relationships. The architects and engineers are hired by the developer, but the developer is often beholden to the bank or investors. So, in this context, the developer is the client and the investors are the patrons.

But the aim of the developer is to create land in the sky and make money in the process—so the developer is also the client of the occupant “patrons,” who pay money because they want to be inside the building. But the structure exists within the fabric of the larger city. Its construction and operation are governed by rules, regulations, and policies. So here the city acts as the patron and the developers are the clients of the city-as-corporate entity. More broadly, skyscrapers emerge within the wider society that sanctions them. Skyscrapers can only be built when the culture, beliefs, and mores about them mean that society thinks they are useful. In this sense, society is the patron and the city that builds them is the client.

As an example, we can look at the Shard, completed in London in 2012 and rising to 1,016 feet (310 m). The lead developer, Irvine Sellar, hired Renzo Piano, a world-famous architect, to design his structure. Here Sellar was the patron and Piano the client.

Sellar did not have the money to build the $2 billion structure himself, so he turned to investors. When the 2007–2008 financial crisis hit, he lost his main backer, Credit Suisse. In its place, he found the Qatari government, which stepped in with the funds. In this way, the State of Qatar was the patron and Sellar was the client. Qatar has made its fortune from the sale of crude oil, which eventually winds up in your car’s gas tank. So that makes you a patron, as well.

But even with Piano’s elegant design, British officials still demanded it go through a rigorous approval process, the outcome of which was highly uncertain. British officials now became the patron, who had to bestow their approval on Piano and Sellar.

Nonetheless, the venture’s success depended on the income that would be generated. The building had to be filled with revenue-producing tenants and visitors. Here the “patrons” are the occupants who make the building pay. Sellar inked a deal with the Shangri-La Hotel to occupy eighteen stories, and the top floors house the observatory. Between the hotel and the observatory are rented apartments. The bottom thirty-one floors are offices, whose occupants include Tiffany & Co., Al-Jazeera, and the Warwick Business School.

Now that the Shard is open for business and humming away, London has embraced it. The nickname also adds value to the London brand of skyscraper. The building is featured in postcards, social media, and documentaries and is part of the soul of modern London. In this way, London has become the client of the Shard, which stands as a crystal prince, a knight in the city.

It is through the client-patron relationships that we can also get a glimpse into how skyscraper technology evolves. The technology and design are not just for building height alone but also used to create productive spaces. For skyscrapers to work, they must satisfy a hierarchy of needs. First, they must be safe from fire, wind, or collapse. Second, they must be occupiable—the interior spaces need to be comfortable and contain modern conveniences. Lastly, they must adequately project our desires and what we wish to communicate to the outside world, as they help define our identities. And all this must be done at a cost that is below the income the occupants generate.

Without efficient and economic solutions to these problems, a building’s height is irrelevant. But these problems can be solved because of the companies and institutions that have arisen to help the developer provide a tall building in a relatively low-cost manner. At the end of the day, building height and better buildings are two sides of the same coin. Rising heights emerge out of the evolving needs and tastes of urban residents, as much as from the dreams of the developer. In this way, the technology that produces towering achievements is not separate from the economics and the incentives that turn them into reality.

But because tall buildings are so large and so mysterious—spiritual even—we tell ourselves stories about them: How they were produced from battles between powerful godlike tycoons, architects, and engineers. Such narratives are designed to shrink skyscrapers down to a more manageable psychological size. “Ego” is easy to understand. A height competition between robber barons is easy to understand. An engineer who says he invented the skyscraper after seeing a birdcage is easy to understand. But they are gross oversimplifications (and sometimes outright fabrications), and they contribute to the widespread misunderstanding of the skyscraper’s purpose.

By examining how human demand drives the rise of skyscrapers, we can more easily clear away the myths and misconceptions, which all too often arise because of the focus on the supply side. The goal is not just to tell stories about specific buildings but also to see how and why these buildings, and countless others, are being brought forth and how they change our lives.

Now we may begin our account of the quest for the world’s tallest skyscrapers. First stop: Chicago, 1883.
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Home Insurance Building (1885)




THE ARCHITECT

Early one morning in the fall of 1883, executives from an influential and profitable insurance company assemble in a conference room twelve years after a fire has consumed much of Chicago. They have arrived after a long train ride from a city hundreds of miles away. They have commissioned an architect to build a new local headquarters and are eager to hear his ideas.

Dressed in black suits and bowler hats, the men take their seats as the room fills with cigar smoke. They chatter among themselves, speculating on what kind of building they are going to get. Their main request was that their offices be as accommodating as possible. The sun must spill far into the interior. The structure must exude comfort and stand as a beacon of commerce while also providing a satisfactory profit. And, of course, it must be fireproof.

As the executives take their seats, the architect enters. He is a serious, stocky man of about fifty. His hairline is deeply receded, and a bushy Vandyke beard clings to his face, while thick bags sag below his eyes. The men hush and turn to him.

Slowly and methodically, sheet by sheet, he goes through his drawings. He starts with the size and shape of the building—a nine-story cube. Then he turns to the façade. The first story and basement will be rose granite, followed by eight stories of red-pressed brick. Next, he turns to the floor plans and shows them how every office will have ample sunlight. Until now, there is nothing controversial—a standard office building by every measure.

But then, he turns to the structural design—showing how the building will stand up—and here, the executives become uneasy. The company president speaks up, “Where else is there such a building?”

“This will be the first,” the architect responds. And they think to themselves, “This man must be mad! As if the recent fires were not bad enough, now he wants our building to collapse!” The president responds, “How do we know if this building is any good?”

Bristling with indignation, the architect retorts, “I will submit all my designs and calculations to one or more bridge engineers of distinction, as the company might select, to review my designs for the skeleton building resembling in many respects iron railroad bridges standing on end, side by side.”

The managers grumble. Then suddenly an individual rises—the Civil War hero Brigadier General Arthur Charles Ducat. He stamps out his cigar and addresses the room. Ducat is their business agent in this city, and they trust him implicitly. The room becomes quiet. “Before I was in the insurance business, I was an engineer,” he begins. “I have carefully studied the architect’s designs and the data for his calculations. I approve of what he has done, both from an engineering and economic point of view. Gentlemen, you can rest assured—this building will stand. Now, I request a motion to commence construction at the earliest date possible.” Looking around with relief and self-satisfaction, the officers of the Home Insurance Company unanimously approved the motion.

Thus goes the tale. Since the end of the nineteenth century, the Home Insurance Building in Chicago has been considered by the public as the world’s first skyscraper, and architect William Le Baron Jenney is hailed as its inventor. It is a yarn deeply embedded in skyscraper folklore. But the truth is this: Jenney did not invent the skyscraper and the Home Insurance Building was not the first one. Rather, its designation as such emerged out of a public relations campaign by Jenney, his protégés, and colleagues. The story was disseminated for that purpose.

Jenney’s friends helped him sell the idea because they loved the man and respected his engineering prowess. They sought to earn him a place in American architectural and technological history, which he no doubt deserved for his lifetime of achievements. By the end of the nineteenth century, arguments about who “invented” the skyscraper were swirling in the media and professional journals. Chicagoans circled the wagons around their man Jenney.

This “Battle for the First” was fundamentally about the framing of the building—its structural design—and the combatants cared little about its height; and, in this regard, the Home Insurance was second-rate. So, let us pause and define what we mean by a “skyscraper” when trying to parse the sequence of events.

The word “skyscraper” for buildings predated the Home Insurance by a wide margin. For example, the Chicago Tribune on February 25, 1883, reported in its “New York Gossip” column about the “high-building craze,” which included a discussion of Gotham’s “sky-scrapers,” mentioning that city’s Tribune Building (1875, nine floors) and the Western Union Building (1875, ten floors). From the perspective of the press and public, a “sky-scraper” was so named by its height, and not its design or construction. Prior to its application to buildings, the word referenced nearly any tall or high thing, including big horses, sailing ship masts, fly balls in baseball, and ladies’ flowery hats.

Since time immemorial, the tallest buildings in cities were rarely more than five stories. Church spires or clock towers were the exceptions that proved the rule. The original thirteenth-century spire of Notre Dame de Paris was 256 feet (78 m) high, while the Great Clock of Westminster, aka Big Ben, completed in 1859, rises to 316 feet (96 m). But when it came to living and working, few were willing to climb more than five stories or 50 vertical feet, and space on the top floors had the lowest value. The elevator, along with other innovations, flipped the profitability of renting out higher floors. As a result, developers now had an incentive to go taller, and taller they went, starting in New York in the early 1870s and then in other major cities throughout the United States. This growth spurt was nothing short of revolutionary, like the introduction of the iPhone in 2007.

The first office building in Chicago to reach ten stories was the Montauk Block completed in 1882, designed by Burnham & Root as a speculative venture for Boston brothers Peter and Shepherd Brooks. In 1885, when the Home Insurance was opened, at least three other completed buildings that year were nine stories or taller.

But the real focus of Jenney’s building is on the structural elements—its framing. In this regard, the true structural birth of the Skyscraper Revolution can be defined as when several technological elements came together, circa 1890. Not only did these elements have to be readily obtained in a cost-effective manner, but also the builders needed to understand the methods behind using them and the physics of skyscrapers. These elements formed at least a half decade after the Home Insurance Building, and not because of it, either.

The modern “true” skyscraper after 1890 was a relatively tall structure that contained four key components. First, it required an all-steel frame of columns, beams, and girders. Second, these steel members had to be riveted together to form one continuous latticework. Third, the structure needed extra steel for the sole purpose of wind bracing (and in some cases against seismic activity). Lastly, the façade itself was to be a mere curtain. That is, it served no structural purpose, and its primary functions were to keep out the elements, allow for access to sunlight, and offer the viewer a pleasing architectural statement. This true skyscraper, as described here, is what finally broke the height barrier, in the sense that buildings could rise as high as developers wanted in a way that was safe, comfortable, and profitable.

Against this standard, the Home Insurance Building fails in all four categories. First, only the two street-facing exterior walls had iron columns, which were embedded in the masonry piers. The iron was used to reduce the thickness of the exterior walls, and Jenney himself knew that the iron and masonry would share the load since the iron columns were built into the surrounding brick piers. In addition, the rear two façades were standard load-bearing masonry. The totality of the structure was a mix of old and new materials and methods. Further, the iron beams and columns were not riveted but were loosely connected with iron rods, since iron was too brittle to be riveted. And finally, the building contained no additional materials for wind bracing. In short, the Home Insurance Building was not a pure skeletal structure.

Jenney’s design, rather, was an incremental change from what preceded it, and what followed were also incremental adjustments. There were no tipping points involved. If Jenney had not built the Home Insurance Building, the skyscraper would have been created all the same.

When his building was completed, neither Jenney nor the wider architectural and engineering community took note. In fact, when Jenney wrote about his building in the journal The Sanitary Engineer in December 1885—an expansion of an address he gave at the meeting of the American Institute of Architects—the accomplishment of which he was most proud was that he had successfully employed a foundation design to prevent the structure from settling in an uneven manner.

Only in the second half of the article does he turn to its structural design, where he discusses how he implanted iron columns into the load-bearing walls and connected them to expanded iron lintels. Nowhere in his article does he mention the word “steel.” And nowhere does he try to argue that he invented the first fully metal-framed building.

Interestingly, he uses the word “skeleton” to describe the framing, but this word meant little in 1885; it was just a shorthand way of saying that iron columns were connected to iron beams and girders. One could read this article and falsely conclude that his building had a modern skeletal frame.

When we revisit the old black-and-white photos of the steel frame of the Empire State or Chrysler Buildings being riveted together by the fearless riveting gangs, we think of elegance and simplicity of design, an Erector Set writ large rising in the world’s great metropolises. But those towering towers were not the direct offshoots of Jenney’s building. Looking back from the twenty-first century, the Home Insurance Building was a hybrid, one of the many transitional buildings moving away from the past and toward the future.

Jenney had an innovative architectural career to be sure, and he was willing to substitute new materials when the opportunity presented itself. Ironically, Jenney would, in fact, design one of the first true skyscrapers in 1891, the Manhattan Building in Chicago. And this building, more than any other, deserves credit in this regard, as it brought all the structural elements together.

A key problem with the debate about the first skyscrapers, however, is that of definition. Defining the first is what architectural historian Thomas Leslie says is akin to defining the first fish. As he told me, “The evolution of the ‘fish’ happened very gradually. Only in hindsight can we look back at the fossil record and say, ‘that looks like a fish,’ long after the defining characteristics have established themselves.”
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The steel frame and curtain wall façade of the Chrysler Building in 1929. (© Walker Evans Archive, The Metropolitan Museum of Art. Image source: Art Resource, NY)



At the time, architects and engineers were not trying to invent the “skyscraper” per se; rather, they were trying to solve the problem of how to provide more functional and taller office buildings. As architectural historian Gerald R. Larson notes, the reason for the gradual transition from the masonry building to the steel skeleton is that “buildings fall down.” No one was willing to create a building that had a full steel skeletal frame all in one clip. Builders did not have the materials, the knowledge, or the complicity of the wider society. No developer would hire an engineer pushing radical changes to a structure that was meant to be a house of commerce. Confidence was the key. And that took time.

In Chicago, each problem was solved as it cropped up. As buildings got heavier, foundation methods were needed to overcome Chicago’s unhelpful “jelly cake” geology, with alternating layers of soft and hard clays. Many an architect watched in fear as their buildings slowly sank and cracked as the clay was compressed.

One of the worst cases was the Board of Trade Building. Completed in 1885, it was ten stories with a 303-foot-tall (92 m) tower. The building’s weight of nearly 70 million pounds (318 million kg) was unevenly distributed. The tower quickly sank over ten inches (25 cm), while the rest settled by only five (13 cm), causing the tower to separate nearly a foot from the structure.

As the geologist Ralph Peck recounts, “Within five years after the structure was completed, its settlement had become so alarming that the owners retained General William Sooy Smith, one of the foremost foundation engineers of the day… to study the problem.” Smith proposed costly repairs, but the owners balked. They simply removed the heavy cast-iron lantern from the tower and employed steel rods to hold the walls together. The structure stood until 1929, when it was cleared to make way for a new Board of Trade Building. At the time of its demolition, parts of the building had sunk nearly two feet (53 cm).

To lighten their buildings, and gain access to more sunlight and fire protection, architects substituted iron for wood or stone. But when exposed iron revealed it could succumb to fire, buildings required materials that could thwart extreme heat; the most popular solution was to enclose the iron in terra-cotta tiles.

Next came the need for wind bracing. During the “cage construction” period of the 1880s, with load-bearing masonry walls and internal iron framing, architects did not worry about the wind because the heavy masonry façades did most of the work. Proper wind bracing became necessary—and possible—when steel members were available because they could be riveted together to produce buildings that could rise high into the sky.



THE REAL STORY

The argument about whether the Home Insurance Building was the first skyscraper or not prevents us from understanding the larger significance of Chicago in world history. Chicago’s skyline erupted from the fortuitous confluence of economic, technological, and social conditions that were present in the early decades of the United States. Chicago’s true legacy is not only the supply side—the design and construction of skyscrapers—but what drove the demand.

Thus, the real story is that Chicago had, unwittingly, produced a fertile and dynamic environment where developers could bring forth a new building type to satisfy the needs of Chicago’s business community. So, what were these magic ingredients? First and foremost was its central location within the American continent. Before the first brick was even laid, Chicago’s greatness was nearly a foregone conclusion. As the economist Homer Hoyt relays:


The pioneers of empire hunted for such a spot before they had ever seen it, and during the many decades that intervened between its first discovery and its actual settlement the advantages of its site entered into the calculations of ministers in the capitals of Europe. Its location was carefully marked on the maps of North America as a place of strategic importance by those who never caught a glimpse of the dismal swamp that seemed to belie all promise of its future greatness.



Chicago was the lowest point in a barrier between three water-based highway systems. To the west were the mighty Mississippi River and all its tributaries. To the east were the Great Lakes and the St. Lawrence River. And in 1825, New York completed the Erie Canal, which connected the Hudson River to the Great Lakes. Chicago was thus a node that united a growing nation.

In 1827, Congress approved land grants for a canal to link Lake Michigan to the Illinois River, which drains into the Mississippi. In 1830, Chicago was mapped and platted, and in 1833 it was incorporated. In 1836, the state of Illinois authorized the canal’s construction. The once and future Metropolis-on-the-Prairie was born. But a city could not be created simply from charters and blueprints. Investments needed to be made. Buildings needed to be built. Roads needed to be laid. Labor needed to arrive. And marketplaces needed to emerge.

And so, the army of would-be capitalists marched forth from the East to build—and finance—Chicago. The bankers supplied the money, the ambitious supplied the talent, and the penniless immigrant supplied the labor. The great nexus of trade and commercial flows was born.

The canal was finally completed in 1848. But, in an unexpected twist of fate, while the canal created the idea of Chicago, it was the railroad that made it so. The first road, also completed in 1848, was a short experimental line eight miles west of the Loop. After that, lines began to expand out from the center into a dense transportation web.

Just as important in this centrality was the boundless hinterland, which funneled cheap resources and commodities into Chicago, where they were processed, marketed, and distributed far and wide. The Union Stock Yards, for example, established just after the Civil War, were annually processing about 2 million head of cattle and about one hundred thousand hogs by 1875. Two decades later, that figure was up to 6 million and 2.5 million, respectively.

The forests of Minnesota and Wisconsin produced an immense wood supply, and by 1890, 2.9 million tons of timber entered Chicago’s port, and 2 million tons of grain arrived from the hinterland. As one geographer put it, Chicago was “a colossal hopper into which the grain fields of the whole West pour their harvests, and made of the lake route one of the great delivery chutes to the densely populated industrial regions of the United States and Europe.”

This centrality produced, arguably, the fastest growth of any city in human history. In 1830, Chicago comprised twelve huts. Four decades later, it was the fourth-largest city in the country; twenty years after that it was officially the Second City.

And just as Chicago was getting its economic groove, in October 1871, Mrs. O’Leary’s cow, as legend would have it, unwittingly ignited a massive conflagration that destroyed much of the city. But Chicago was reborn—literally and figuratively—from its ashes. The burned material was used to raise the city’s grade several feet to lift itself out of its own “dismal swamp.” And because of the clearing away of the old, dilapidated rookeries, new polished office buildings, like the Rookery (1888), could rise in their place.


[image: Image]
The Great Chicago Fire (1871)



The need to organize the importing, processing, marketing, and exporting of the tremendous quantity of commodities gave rise to an industrial bureaucracy. Banks were financing corporations; insurance companies were reducing risk; and headquarters were overseeing their operations.

To facilitate marketing, the Chicago Board of Trade became a powerful boost to the city’s economy. Over time, the Board helped establish standards for the inspection of flour, pork, and lumber and eventually became the most important commodities futures exchange in the nation. In 1885, the Board completed its ten-story skyscraper in the Loop with a massive trading hall and its sinking supertall clock tower.

The history of Cyrus McCormick’s mechanical grain reaper works also illustrates the symbiotic relationship between manufacturing and office space. In the 1850s, McCormick worked with only two clerks inside the factory. In 1863, business was booming, and McCormick created a separate office within the plant’s grounds, though, as he wrote to his brother, this space was “little and dusty… unpleasant and unhealthy for so many men & boys as are generally in it. Agents come in and it’s full. Vault altogether insufficient… Now we face the foundry & some days dust and smoke come into our windows.”

By the late 1870s, with the workforce expanding and the increasing separation between those who did the manufacturing and those who dealt with finance, legal, marketing, and operations, the company rented office space in the Loop and “kept in contact with the factory using telegraphs, telephones, and express wagons.”

McCormick’s company was just one example. Between 1870 and 1890, the number of clerical workers in Chicago—including bookkeepers, stenographers, typewriters, bill collectors, and telephone and telegraph operators—increased from 6,400 to nearly 54,000. By 1890, the Illinois Central Railroad alone employed 800 of these clerks to help run its operation. Greater business activity also necessitated more lawyers for legal advice and business contracts. In the twenty-year period from 1870 to 1890, the number of Chicago attorneys rose from 629 to 4,421. These people needed somewhere to sit.

The depression following the Financial Panic of 1873, however, sent Chicago’s economy into a lull. When commerce finally began to pick up in 1879, there was a great office shortage, as much of it had disappeared in the Great Fire. That the Loop was hemmed in at first by the Chicago River and Lake Michigan and then by the elevated railroad and railyards meant tremendous pressure on the market price of its soil, which incentivized the construction of tall buildings.

Thus, the real story of Chicago was not that Jenney put iron columns inside the façade of the Home Insurance Building or that he used steel beams on the upper floors, but rather that the Home Insurance Company wanted a Chicago headquarters in which to provide fire insurance for its customers.

In the historiography of skyscrapers, however, the architects get all the credit, while the developers are the villains. Developers, on the one hand, are portrayed as greedy, ego-driven tycoons who exploit labor, rip off investors, filch the commonweal, and build oversized monuments to themselves. (Donald Trump’s actions have done nothing to diminish these perceptions.) Architects, on the other hand, are the masters of the art. They give birth to beauty, levity, and soaringness. The engineers are, more or less, ignored.

But the truth is that without the developers there would be no Chicago. They were the Cyrus McCormicks, the George Pullmans, and the Philip Armours of the real estate world, and it was their entrepreneurial activity—their matching of the demand for office space with its supply—that created the skyline. They were responding to the rapid economic growth and rise in land values, and they hired architects and builders to do their bidding.

This is not to say that all developers were morally upright, but it is to say that the requests of the developers had, and have, been the driving force of what the architects provide to humanity. Architects’ philosophical musings and aesthetic viewpoints are vital, of course. They have sought to isolate the eternal elements of art and meaning, but they can only do it from the money that flows in from billable hours. Thought without practice is a vacant lot.

If you read the writings of the architects who created the Chicago School of Architecture, their aesthetics—including the rejection of ornamentation—were based on what would work economically and were less bound by the dictates of the European architectural scene. Far off in the prairie where practicality and speed ruled the day, the Chicago architects set themselves to the task of creating a new architecture.

The famous dictate of Louis Sullivan, the quintessential creator of the Chicago School of Architecture, “that form ever follows function” was an artistic rationalization of real estate development—architectural realpolitik. Sullivan’s words were a direct admission that beauty had to be born from the economic realities of modern office space, where layout, access to light, and provision of creature comforts were paramount.

This idea was revolutionary because ever since the Renaissance “true” architecture was for monumental structures: palaces and government buildings, houses of worship, mansions, or other public buildings such as libraries or concert halls. There was never a sense that architecture should be applied to a place where people merely worked.

For countless years, “work”—that which the “leisure class” did not do—was dirty, lowly, and for the commoner. The merchant classes throughout the world were considered second-class citizens, such as the Jews in Europe and the hongs in China. In rare cases, where the stigma of trade was not so great, the traders came to run their city-states, such as the Medici of Florence or the merchants of Amsterdam. But in most cases, the locals exchanged with traders while holding their noses.

Profit was tolerated not because it was good (as Adam Smith would argue at the dawn of the Industrial Revolution), but because it was a necessary evil if one was to enjoy wine, silk, sugar, coffee, tobacco, or spices.

Only by the mid-nineteenth century did it dawn on society that the business community was worthy of architecture. At first, it was given what architects believed was architecture: versions of European Renaissance, Gothic, or classical. Banks had Roman and Greek styles to telegraph their soundness and stability. Insurance companies built their headquarters in Second Empire French or Italian Renaissance styles.

Then the Chicago architects came along and—radically and shockingly—said that business deserves its own aesthetic. Catholic bishops got the Notre Dame de Paris. The Ming emperors got the Forbidden City. And the Home Insurance Company got its offices in Chicago. This was because Chicago developers demanded something new from the designers they hired. New corporations doing new types of work wanted new buildings to be comfortable both on the inside and out and to reflect their values and ambitions. The history of the skyscraper is summed up nicely by architectural and engineering historian Carl W. Condit:


The utilitarian advantages of iron and steel framing were enormous and immediately obvious to architects, builders and owners. First was the possibility of getting rid of a supporting wall, with a consequent reduction in weight and an immense increase in height. The steel necessary to carry a tall building weighs only one-third as much as bearing masonry for an equal number of stories. The virtually unlimited increase in glass area, up to 100 per cent of coverage, allowed for maximum admission of natural light. The slender columns and wide bays offered generally increased freedom in the disposition of interior partitions. Economy in the cost of materials together with speed and efficiency of construction convinced even the most skeptical builders of the superiority of steel and iron framing.



The conventional wisdom that the Chicago School was an architecture of simplicity is misleading, however. Chicago architects did not abandon ornamentation. Rather, the business community was focused on having lavish, artistically decorated lobbies, banking halls, and office spaces. The reduction of exterior ornamentation thus freed up money for the interiors.


[image: Image]
The Rookery’s (1888) lavish interior



Many lobbies had grand marble staircases under a canopy of vaulted arches and ornate mosaics. Gold-leafed and silver chandeliers dangled from the ceilings. Large meeting halls were lined with Corinthian columns having finely carved capitals. The stairways had ornamental iron balusters, and central courtyards were covered in gossamer skins of glass and wrought iron. Elevators were enclosed in highly detailed screens with floral patterns. No expense was spared to make the visitor feel special and to signal that important work was being done in these spaces.

Ironically, most of the books and websites on Chicago skyscrapers are about the architects who invented the Chicago School of Architecture, and are virtually silent about the developers who commissioned them. Thousands of speculative structures were erected by these anonymous developers, and they remain the ghosts of urban history. Their buildings are mute monuments to their efforts.

But if we want to fully understand the evolution of skyscrapers and skylines around the world, we need a much greater understanding of what developers demand from their architects. We can see this clearly through the history of brothers Peter and Shepherd Brooks.

Using their eastern-based capital, they hired local architects and engineers to create their buildings. Without them, the Chicago School architects would not have earned their places in the chronicles of American history. Developers hired them as much for their problem-solving skills as for their willingness to supply a beauty they could live with or, rather, that they could sell.

Peter C. Brooks III (1831–1920) and his brother, Shepherd (1837–1922), grew up on a large estate in Medford, Massachusetts, where their ancestors had settled a century and a half earlier. With the early death of their father, Shepherd inherited much of his father’s holdings before he graduated from Harvard in 1857 with a degree in architecture. Their grandfather Peter C. Brooks I had earned a fortune in marine insurance and other investments. At the time of his demise, he was believed to be the richest man in New England.

As members of the leisure class, Peter and Shepherd turned to real estate development. After the Great Fire, they made a concerted effort to build in Chicago. To aid the process, they hired an agent in Chicago, Owen Aldis (1853–1926), to represent them. At home they were New England gentry farmers, but in Chicago they were “office building farmers”: speculative developers profiting from the land by planting “crops” of brick and iron.

They pushed their architects to provide what they wanted—more space, more light, and lower costs. Their actions and experiences still ring familiar. Though the world has become more complex and interconnected, a skyscraper today is built from scratch as much as it was in Chicago circa 1890. While the details and methods have changed, the key steps are the same: Find and buy a lot in a central area, plan the ideal building, raise money, erect the structure, fill it with people, and earn profits. Repeat. The Brooks brothers represent an early branch of the skyscraper developer genealogy from which we can draw lines to the twenty-first century.

They did it without fanfare and attention seeking. It was Brooks’ vision and cash that built Chicago. Peter Brooks understood this as early as 1881—long before the skyscraper was feasible—when he wrote in a letter to Aldis: “Tall buildings will pay well in Chicago hereafter, and sooner or later a way will be found to erect them.” His words are reminiscent of those of Manhattan fur trader turned real estate speculator John Jacob Astor, who on his deathbed allegedly quipped, “Could I begin life again, knowing what I now know and had money to invest, I would buy every foot of land on the island of Manhattan.”

It was from Aldis and the Brooks brothers that Burnham & Root received their first tall building commission, and from which they learned a costly lesson. Aldis hired Burnham & Root to build the Grannis Block for the Brooks brothers, who leased it to Amos Grannis for 40 years. Completed in 1881, the seven-story building was destroyed by fire in 1885 and nearly ruined Burham and Root’s practice, which was housed there. The frantic, overweight Burnham fled the burning structure with as many drawings as he could carry before he lost everything.

Over the years, the brothers commissioned some of the most famous office buildings in Chicago, including the Portland Block (1872), the Montauk Block (1882), the Rookery (1888), and the Monadnock (1893), which Carl Condit says “was unquestionably the Brooks brothers’ most profitable investment.”

If we are to define a skyscraper based on its towering height, then the construction of the Montauk Block (1882), as real estate historians Earle Shultz and Walter Simmons write, “was nothing less than the building of Chicago’s first ‘skyscraper.’ ” The project was commissioned by Peter Brooks and brought to fruition by Aldis. The two communicated through many revelatory letters. The first letter regarding the Montauk, dated February 5, 1881, from Brooks to Aldis, describes the purchasing of the lot:


Having thought over a building on the 89 1/2-foot lot
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