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FOREWORD



Now You See It, Now You Don’t

Records, film, newspapers, and, soon, books. What is so astonishing is not so much that they have been vaporized, but that so many people have clung to denial about this inevitability. Of course their physical forms would be made obsolete by digital media, as surely as the sun sets in the west. What’s wrong with people that they could not see this coming?

Among the everyday items that featured heavily in my youth and young adulthood were little yellow boxes containing black plastic canisters. To use their contents properly, I had to learn all sorts of things: ASA numbers, the difference between color and chroma, and how to be cautious at airport security so as not to end up with clouded images. Consumers of this product exercised great parsimony and did considerable editing in front of the camera lens—it was so damn expensive to work behind the lens. Today, nobody under twenty-five knows what I am referring to.

Kodak, the source of these now obsolete iconic yellow boxes, was itself vaporized. Twenty years before it disappeared, Kodak was a founding member, in 1982, of the MIT Media Lab. I worked closely with their most senior management. I cannot tell you how many times I argued that film had no future, that imaging intelligence would move from the medium to the device. But no, they said, film has more resolution, more warmth, and more character than digital images. Huh, more character? Graininess was even touted as a feature, rather than a bug. Give me a break. Film was destined to be vaporized and fall out of use as assuredly as the Zeppelin.

Records, CDs, and videotapes came next. The same story happened with Tower Records and Blockbuster. Now newspapers and books. Personally, I won’t even touch a newspaper these days, because it has low contrast ratio and poor images, it smells, and is filthy. Books will take longer to vaporize, unless you are one of the next billion readers, most of whom will be in the developing world. There are just too many new readers, too widely dispersed at low density, for us to continue to cut down trees, build inventory, and ship an atom-bound product. Notice that none of these arguments even touches upon interactivity, searching, sharing, or machine understanding, the key differentiators that make digital products better under any conditions.

The part of Robert Tercek’s book that fascinates me most is beyond the traditional “move bits not atoms” story. Anything that can be bits will be. Any process that can be disintermediated will be. That is old news. What is new about vaporization is its unexpected consequences that reach far beyond media. Who would have imagined that taxis might be vaporized?

Ever since my own student years at MIT, people have been designing on-demand, multi-point to multi-point, personalized car services. In 1967 (yes, 1967) it was called Computer Aided Routing and Scheduling, or CARS. I remember it well, along with a dozen successor systems over the next fifty years. Question: why did Uber suddenly catch on? It was hardly a new idea.

Answer: Uber launched in a historic sweet spot at the confluence of smartphones, GPS, texting, email, and Google maps. Uber did not make any of these. CARS had none of them. My point is that vaporization takes more than just a kettle and a stove; it takes an entire kitchen. It arises when the context is right, with both a wide technical base and an overarching social acceptance. Therefore, I offer four pretty wild predictions of vaporization in the future, progressively more extreme and perhaps unbelievable. You do not need to agree with me, but think about them as you read this book.

1. Suburbs will disappear. By suburb I do not mean urban sprawl or slum, but the high-end, low-density residential districts to which people have traditionally decamped in search of clean air, backyards, safety, and good schools. The cities were left to rot. Now it is the suburbs’ turn. No self-respecting young person is going to favor a picket fence and beagle over the excitement of the city. Whether it is parties, restaurants, no commute times, creative job opportunities, walkability, or arts and entertainment, cities win big time. All of these are tightly interwoven. The city zoning maps of the ’60s looked like an Ellsworth Kelly. Today they look like a Georges Seurat.

2. A visit to the doctor’s office will be vaporized. Why would you ever go to a doctor if it weren’t strictly necessary? As our bodies are increasingly connected, we will become quantified people with every single function monitored 24/7. Whether it is a remote human doctor or an online artificial intelligence examining us, we can be assured their diagnosis will not be subject to the vagaries and approximations of human memory and discussion. I was recently within ten minutes of the knife for what was assumed to be appendicitis, but which turned out to be kidney stones. I was just explaining it wrong. Any little robot inside me would have known that.

3. Nations will be vaporized. Imagine redesigning the structure of the world today. We would never have come up with a taxonomy in which the smallest element is 1,000 people and the largest is 1.2 billion. The arbitrary nature of most national borders will give way to globalization of thought, especially once everybody in the world speaks two languages: English plus their own.

4. Large corporations will be vaporized. Many of the reasons for their existence have already disappeared. Today there are far fewer cases in which you have to lose $5 billion in order to make $50 billion. Also consider the social and scientific responsibilities of big corporations. I am thinking of Bell Labs and IBM Research, which has give way to petty corporate social responsibility programs that get divided into tiny chunks along marketing lines, across many countries and subsidiaries. Large corporate research labs have lost their long-term focus. Civil leadership also has to wake up to the nonsense of public-private partnerships, which outsource civic responsibilities to private monopolies. The world has to return to a more equitable and civil society, in which government actually does run some things, as it does with roads and sidewalks. If you ask whether this is possible, I urge you take a train ride in Switzerland.

What I am trying to say is that vaporization is not a strategic cusp or tactical deviation. It is not simply the move from cellulose to silicon. It is an entire change of lifestyle, driven by equity and access for all. This book is a primer for that eventuality.

Nicholas Negroponte
June 2015


INTRODUCTION



Welcome to the Software-Defined Society

Before we embark on our excursion into the not-so-distant future, let’s begin with a look back at the past. There’s a patch of conceptual terrain I’d like to reclaim.

The phrase “Let’s do more with less” has a bad rap. In recent decades, business managers had a tendency to use that phrase during downsizing and budget cuts. The boss was likely to say, “Now we have to do more with less,” a few minutes after half the staff had been laid off. That’s a lousy application of a great idea.

The person who popularized the phrase was the American philosopher, architect, author, and inventor R. Buckminster (“Bucky”) Fuller, who happened to be a prodigious coiner of new terminology. In 1938 Fuller introduced the ungainly word “ephemeralization” in his history of technology called Nine Chains to the Moon. And he defined it as humanity’s ability, through technological advancement, to do “more and more with less and less until eventually you can do everything with nothing.”

In his final book, Critical Path, Fuller used this example to illustrate the process of doing more with less: “A one-quarter-ton communication satellite is now outperforming the previously used 175,000 tons of transatlantic copper cables, with this 700,000-fold reduction in system-equipment weight providing greater message-carrying capacity and transmission fidelity, as well as using vastly fewer kilowatts of operational energy.” That’s the right way to do more with less.

Fuller was an early proponent of environmental awareness and sustainability, and he saw ephemeralization as the path to ever-increasing living standards for humanity without depleting the planet’s resources. In Fuller’s view, there is no upper limit on the potential to increase productivity. Wasted resources, inefficiency, and garbage are the consequences of a lack of knowledge. Or, as he wrote, “Pollution is nothing more than the resources we are not harvesting. We allow them to disperse because we’ve been ignorant of their value.”

Over the years, Fuller’s concept has gone by many names: ephemeralization, digitization, dematerialization, and virtualization. A series of visionary authors have subsequently offered further refinements of his idea. For example, in the 1960s Canadian professor and media philosopher Marshall McLuhan speculated that information technology might dematerialize people. McLuhan was the first to observe that, as we rely increasingly on electronic media as a substitute and an extension of our physical senses, we too are being transformed. In 1971 he wrote, “What is very little understood about the electronic age is that it angelizes man, disembodies him. Turns him into software.”

Author and futurist Alvin Toffler, in his 1970 manifesto Future Shock, forecasted dematerialized goods and services as an economic imperative. “As the general rate of change in society accelerates,” he wrote, “the economics of permanence are—and must be—replaced by the economics of transience.”

In 1985, Nicholas Negroponte and Jerome Wiesner, both of the Massachusetts Institute of Technology (MIT), founded the MIT Media Lab to conduct interdisciplinary research into media, technology, science, and design. There, Buckminster Fuller’s coinage got an upgrade from “ephemeralization” to “digitization,” a feat of linguistic finesse that locates the phenomenon squarely in the realm of the computer. Negroponte, the director of the Media Lab, urged us to “move bits, not atoms,” and his book Being Digital conveyed the implications of a dematerialized society to a general readership.

Since the publication of Negroponte’s book in 1993, we’ve seen many of his predictions come true: broadband Internet, smart objects, artificial intelligence, and ultracheap, pocketable supercomputers sporting novel interfaces. Today these breakthroughs are taken for granted by a generation that grew up with YouTube, smartphones, selfies, Siri, and Wikipedia, but there was a time not too long ago when they were bold—even audacious—ideas.

In his 1998 book New Rules for the New Economy, author and technology journalist Kevin Kelly recast Fuller’s idea in terms of digital information: “The three great currents of the network economy: vast globalization, steady dematerialization into knowledge, and deep, ubiquitous networking—these three tides are washing over all shores.” The dematerialization theme has been echoed recently by many other commenters, ranging from Peter Diamandis, founder of the non-profit X Prize Foundation, to Al Gore, the former vice president of the United States.

What exactly are these bits that replace atoms? Software. In 2011 venture capital investor Marc Andreessen wrote a widely cited opinion piece in the Wall Street Journal claiming that “Software is Eating the World.” It’s a crude metaphor, perhaps, but a compelling way to inject Fuller’s forecast into the context of the Internet. One year later Andreessen’s venture capital partners published a widely circulated PowerPoint deck that refined the concept, contending that “Mobile is Eating the World.”

Silicon Valley marketers, always keen to find a new term to push their products, have jumped on the bandwagon. VMware and other firms, for example, have used the term “virtualization” to describe how they can replace physical equipment with powerful software that can accomplish the same task. In other words, doing more with less material stuff.

Most recently, the computer networking industry has adopted a term called “software-defined” to describe what is coming next. The term is trendy in the information technology field: software-defined networking, software-defined storage, software-defined data centers, software-defined clouds, software-defined everything. This is a major tech trend that will replace stubbornly inflexible purpose-built systems embodied in physical hardware with highly flexible systems written in software. Software-defined architectures are adaptable. The entire system operates in real-time, responding to incoming data, as needs change and as demand ebbs and flows.

In this term, “software-defined,” we capture some of the essence of the twenty-first-century society—not just because a growing part of our economy rides on top of digital information networks, but also because the rules that shape software are beginning to redefine the rules of everything that touches it, up to and including the rules that govern society.

THE SOFTWARE-DEFINED SOCIETY

What the bright minds in Silicon Valley have begun to realize is that they can replicate almost any business function in software. It’s quite a feat to take a big physical thing like a data center or telecommunications network and replace it with code. If they can do that, they can probably write a software model for anything.

Of course, software still needs to run on physical equipment, but the end result will be more energy efficient, more flexible, faster, and much cheaper because—you guessed it—we’re doing more with less.

A fundamental principle of the digital economy is this: as goods become information intensive they begin to lose the characteristics of physical products and take on the properties of a service. When a physical thing is replaced by a software replica, the very nature of ownership changes. The same piece of software can be used by hundreds or thousands or millions of people at once. That’s because information has different economic properties than physical stuff: information is a non-rival good, which means that it can be used by more than one person at a time, and everyone is better off.

The concept of offering “anything as a service” opens up entirely new business models. Instead of outright purchase, a software-defined product can be shared freely or rented or used just once for a single micropayment. Innovative pricing puts the product-as-a-service within reach of millions of people who couldn’t otherwise afford it.

This idea, “doing more with less by replacing physical stuff with digital information-as-a-service,” began with networking technology but now touches just about every industry imaginable. What is being transformed? Manufacturing, distribution, retail sales, marketing and media, and the very concept of buying and owning physical products. That’s what we’re going to examine in this book. I believe that the phrase “Do more with less” is not just a hollow slogan; it is a global strategic imperative. Doing more with less is the right thing to do. Not only is this a valid choice in a world constrained by finite resources; it also happens to be the best business strategy in an economy that is, and will continue to be, defined by software.

From this point forward, by leveraging ubiquitous telecommunications networks and computer technology to make efficient use of abundant information resources, all of human society—not just companies, but also our civic institutions, educational establishments, and governing bodies—really will be able to do far more with less. Our economy will become more productive, and we will all be collectively much richer while consuming physical resources more wisely, making better use of both raw materials and finished goods. These are big claims, so what makes me so confident about them? What’s the secret? Information.

I’m not talking about insider-trading information. Not the kind of “information as a proprietary edge” that gives a broker a momentary advantage over a less-informed rival. I don’t claim to have that kind of insider scoop. I am arguing for “outside information.” You see, we are getting better at extracting information from the world around us. Embedded inside every physical thing is a lot of information, and as more of the world is wired and more devices are connected to the network, more and ever more data about our world will be harvested in useful form from physical things. The collecting, organizing, and analyzing of this information will yield insights that will improve performance. And that’s how we are going to be able to “do more with less.”

We are in the process of liberating information that has been frozen inside of things. All those retail shelves stuffed with consumer products contain massive amounts of information, but it’s all bound up inside the physical molecules and, therefore, it’s not very useable. That’s about to change. We’re on the brink of extracting the data content from everything: from mute products and lifeless raw materials, from biology and natural processes, and from business practices and organizational structure. We’ll even find ways to extract the raw data trapped inside human muscle and mind.

I believe that everyone on Earth can benefit from knowledge that is systematically harvested, organized, refined, and exploited for the purpose of making the economy and the rest of society more efficient. In the process, we have a chance to overhaul outdated government bureaucracies, crusty rules and regulations, old-fashioned education systems, and other relics from the industrial past. That’s what this book is about.

These benefits are not evenly shared today, and they don’t come without a cost. Information resources are not uniformly available. Some information is stolen, some is hoarded jealously, and a vast amount of information is frozen in proprietary formats and closed systems. This book will also highlight the problematic areas, and, where feasible, will suggest a solution and strategy to contend with these obstacles.

Today we have a chance to migrate away from institutions with inflexible laws and a mass market economy with one-size-fits-all products and rigid rules that govern transactions, to something radically different: a more flexible, evolving, editable, participatory, responsive, and inclusive digital economy. These are attributes of software, and they are also the characteristics of a society defined by software.

In the software-defined society, we will have the opportunity to make informed choices among known alternatives. We can choose a paradise or a dystopia. We can opt between closed and open systems. We can accept surveillance, tracking, recording of every nuance of behavior via sensors, beacons, and analytics, or we can resist it, taking steps to protect our data. Choice begins with an awareness of the options.

A software-defined society can be open or closed. It can favor mass participation or it can enable control by an elite. It can be inscrutable and resistant to reverse engineering, or it can be open for examination, critique, rewriting, and improvement. Such systems will record and track a billion data points that scale from the individual to the billions, and it will all be testable, iterative, and optimized.

The future society need not be governed by the legacy of the past nor burdened by an accumulation of superannuated laws and outdated regulations; it may instead be governed by real-time data flows that measure inputs and outputs and expose inefficiency.

This book provides a preview of the changes ahead, snapshots of a process in motion, and dispatches from the front line where the changes and conflicts are already discernable. If you are interested in the near future, if your desire is success and mastery of your destiny in an evolving landscape, then this book is for you. It is my hope to alert and inform those who care to participate in shaping this future. May this book equip you with signposts and guides to the radically new environment defined by software.


1

WHAT IS VAPORIZED?



EVERYTHING THAT CAN BE INFORMATION WILL BE

“What happened to Tower Records?” This is the question that set me off on a six-year quest to understand a broad but intangible force that is rapidly transforming every part of the economy and our society. The question was put to me by a group of businessmen in Los Angeles in 2008. And though they were asking me about the demise of record shops in general, their question referred specifically to that iconic temple to pop music. I thought I knew the answer. However, what I learned changed my perspective on everything from television to health care, automobiles, startups, and education.

The old Tower Records shop on Sunset Boulevard was a Los Angeles institution, if there can be such a thing in LA’s shaggy, laid-back cultural landscape. For thirty-six years the shop dominated one end of the Sunset Strip, walking distance from the Whisky a Go Go and Roxy nightclubs. Angelenos considered it the most famous record store in the world. In fact, celebrity sightings were so common that few shoppers made a fuss when they bumped into a movie star or performer in the aisles. The list of bands that played at the Tower Records shop ranged wildly, from Engelbert Humperdinck to Duran Duran to Mariah Carey. Legend has it that Guns N’ Roses frontman Axl Rose started out as a sales clerk there—and that he once challenged Mötley Crüe’s Vince Neil to a fight in the parking lot. It was more than a record store; it was a fixture in LA’s pop music scene. If the music industry had a hub, it was the Sunset Strip—and Tower Records was the anchor tenant.

But in 2006 it disappeared. After a long struggle on the brink of bankruptcy, the Tower Records chain closed up shops one by one until none were left. The famous marquee on the Sunset Boulevard location displayed a forlorn message borrowed from an REM lyric: “It’s the end of the world as we know it. Thanks for your loyalty.”

It wasn’t just Tower Records. Rival music shops The Wherehouse and Sam Goody vanished one by one too, until there were only a handful of indie record shops left in all of Los Angeles. In the city where making hit entertainment for mass consumption is not just a cool career but the defining cultural lifestyle, these stores were contemporary landmarks. Their disappearance left a gaping void in the commercial landscape. Where did they go?

My answer was simple: “They got vaporized.” Disintegrated. Zap. Gone in a puff of smoke, like a scene from a science fiction movie in which laser guns are used in battle.

It may sound like exaggeration but, figuratively speaking, that’s exactly what happened. Not only did the Tower Records store vanish, so did the products it sold. Vinyl records, cassette tapes, and compact disks (CDs) were replaced by MP3s. And the music playback devices also disappeared. No more turntables, cassette decks, or boom boxes. An entire industry, its primary and secondary products, and most of its retail outlets were mostly gone within the span of five years.

Physical media, the CDs and tapes that lined shelves at homes across the country, were suddenly out of style. They became slightly embarrassing artifacts of a bygone era, like bell-bottom jeans stuffed in the back of the closet or a photo of your parents in their disco days. Today the CDs and digital video disks (DVDs) we find at flea markets remind us awkwardly that we no longer have devices to play them.

THE DIGITAL WAVE

The process that killed music retailers is now rippling across society like a seismic wave, reshaping one industry after another. We’ve entered a period in which more and more devices, products, companies, jobs, and stores will simply disappear forever to be replaced by invisible software. As consumers, we won’t miss them much. We no longer want superfluous physical products cluttering up our lives. We don’t miss standing in line at a shop. If we can get the job done with a digital version on our computers or smartphones, or by borrowing instead of buying, we’re satisfied. We’ve lost the urge to collect tangible goods.

Substitution is just the beginning. As physical products are replaced by their digital counterparts, a new generation of innovators and entrepreneurs have begun to reimagine them entirely, turning them into apps and services with far greater flexibility and functionality, available at any time, in any context, on any device, for free or for a radically reduced price. After two or three rounds of this reinvention merry-go-round, the next-generation products are nearly unrecognizable when compared to their forerunners from the 1990s.

In music, to continue with our example, we’ve switched from the shiny compact disk to “rip, burn, mix” to rampant file sharing to legal downloads to Internet radio and subscription streaming-audio services—all in a fifteen-year span. We consume music in 2015 in ways that were unthinkable in 1999.

DIGITAL FIRST

I’ve spent most of my twenty-five-year career launching new businesses in digital media, from multiplayer games to mobile video to online courses, and in the process I have learned a great deal about the dynamics of these new systems. Business operates differently on digital networks. As more and more of our business is done in the digital domain, and more and more of the stuff we own lives in those networks, the process is beginning to change society, culture, who we are, what we talk about, and how we connect.

We’re becoming a digital-first society. A lot of what we do, say, hear, watch, and own exists purely in the digital domain. That’s very different from traditional society where possessions and products and cultural objects were tangible hallmarks of civilization. Some people call it a dematerialized society. I call it a society defined by software. This digital aspect of our lives is expanding incredibly fast, but weirdly we cannot see it or touch it. It’s vast but intangible, which makes it difficult to conceptualize, hard to describe, and even harder to predict its trajectory. It’s scarcely noticeable until we start using it.

During the past twenty years I’ve worked with companies all over the world, big and small, helping them to craft a strategy so they can transition gracefully from the old world of tangible physical stuff to this strange new world of digital bits. I’ve had the good fortune to work with great companies such as Turner Broadcasting System, Viacom, NBCUniversal, Discovery Communications, Public Broadcasting System, Reed Exhibitions, Sony Computer Entertainment, Nokia, AT&T, as well as educational and government institutions.

I’ve found that many people, including some executive leaders, find abstract technology concepts confusing, especially when that technology seems to be far removed from their own business activities. The confusion is quite reasonable: information technology (IT) operates by completely different business rules and by radically different economics. Even more jarring, it threatens to dismantle, undercut, or subvert every step in their processes, from product development to manufacturing, marketing, and distribution. So it’s no surprise that some executives tend to resist studying digital transformation until it is too late to catch up to the first movers. That’s the wrong time to start paying attention.

When I work with these clients, I find it useful to illustrate this changing landscape with a conceptual metaphor. I tell them that their business is getting vaporized.

My motto is “Whatever can be vaporized will be.” That means any part of your business or product that can be replaced by pure digital information almost certainly will be. No matter how badly you may wish to preserve your legacy business, you can’t stop this transformation process because dozens or even hundreds of other companies are already working on it. And it’s not just your stereo or your CD collection or your local record shop at stake. Your job, your company, even your identity are up for grabs as we make the transition from the real, tangible physical world to the digital domain.

That’s why we are seeing so many companies crater and collapse completely, undone by nimbler rivals who use digital media to undermine their old-school counterparts. Just like Tower Records on the Sunset Strip, we’re now seeing entire product categories and sometimes entire businesses vanish overnight, replaced by pure software. The strangest part is that this process is almost entirely imperceptible until it’s complete. One day a store is selling familiar products, and the next day there’s a vacant shop with a For Lease sign in the window. The vaporized phenomenon now extends to every part of the globe as digital media reaches into every industry. Those who feel immune to it may be the most vulnerable to being blindsided.

I want you to understand that it can happen to your business too. In fact, it’s probably already happening.

VAPORIZED: THE METAPHOR EXPLAINED

We all learned in a grade-school science class that matter exists in three states:

> Solid: Matter can be a solid shape, like wood or plastic or metal. In solid form, molecules are packed tightly together and they don’t move fast—or at all. Solid matter is dense, heavy, slow, and stable.

> Liquid: Matter can also exist in a liquid state, in which the molecules are packed loosely. In the liquid state, matter can move. It can flow in a certain direction. Matter in this state is fluid: looser, lighter, faster, and less stable.

> Vapor: Finally, matter can also exist in the state of vapor or gas. In this form, the molecules are very loose and free floating. They move very quickly and are quite far apart. Vaporized matter is diffuse, very lightweight, fast, and unstable.

Your grade-school science teacher probably used water to illustrate this principle. Water can exist in all three states, as a solid block of ice, a free-flowing stream of liquid, or as airborne vapor. Just like water, information exists in the same three states.

Solid

Information in solid form is embedded in a physical object. For example, consider a book: there’s a huge amount of information contained in the book but it’s all bound to the physical page. Until very recently, it was impossible to separate the information printed on the page from the physical book. The container and its content were a single unit.

The printing industry, and by extension the entire media industry, is based on this idea. We buy the container as a proxy for the contents—the books, not the ideas contained within them. Likewise, we used to buy CDs and DVDs, not the songs and movies encoded on them. Until fairly recently, the way we monetized content was to sell the container. There was no business model for selling just the content because we didn’t have an easy way to deliver it without the container.

This physicality had some strong advantages. Physical books are remarkably stable. They can survive almost any catastrophe except fire or flood. They last a very long time, especially if they are printed on archival paper with non-acidic ink. Today it’s still possible to read a bible printed in 1455 by Gutenberg, if you happen to know Latin.

But physical books have some serious defects too. They are heavy and they occupy a lot of space. Blame it on all those molecules packed together in the paper. Information in solid form therefore requires enormous amounts of energy to produce, transport, and store.

Even worse, books are scarce. They can be shared sequentially but not simultaneously, which means I can lend the book to another person but then I can’t use it while she’s got it. There is no practical way for one book to be used by two people at once. That’s one reason the printing press mattered: it was the first time that multiple identical copies of the same text were available, a core requirement for the modern classroom and also for research in different locations.

Books are also instantly out of date. The delay between writing and publishing books made sense when society moved at the pace of a horse and carriage, but it’s totally out of sync with our world today when science textbooks, for instance, are sometimes obsolete before they reach the schoolroom.

All of these factors taken together—the weight, the size, the scarcity, the obsolescence—mean that physical books are quite an expensive way to share information.

There was, of course, no way to know this in the past, because we didn’t have alternatives. For a very long time, books were the best way to record and transmit information from one place to another or from one generation to the next. Books were less delicate than clay tablets and more portable than stones carved with runes. They were not as cumbersome as scrolls. And, thanks to Gutenberg, mechanically reproduced books were a heck of a lot cheaper to produce than hand-drawn codices.

For five hundred years, this was the best that human society could do. Sure, we tweaked the book format constantly and came up with paperbacks, posters, pamphlets, billboards, and magazines, but the basic template for information in solid form had been established in 1455 and is still pretty much the same.

Liquid

With the advent of the World Wide Web in the 1990s, something remarkable began to happen. We moved into our post-Gutenberg era. Written information was digitized and transformed into software displayed on a computer monitor. Books, brochures, and newspapers gave way to websites that freed information from its physical container. As people began to install Internet services in their homes and offices, information took on a life of its own, flowing through the telephone wires like water.

By the early 2000s, most households across North America and Northern Europe began to migrate from slower dial-up Internet services that rode over copper telephone wires to ever-faster, always-on broadband services delivered via optical fiber cables that transmit data at the speed of light. High-speed Internet turned information into a utility that was available at a keystroke, just like turning on the tap for water or flicking a switch for electricity. We came to expect immediately available, constantly updated information without delay. Even the language we casually use to describe the Web reflects this liquid quality: we talk about “fat pipes” of data, “web surfing,” and “streaming media.”

For the first time in history, information was freed from the constraints imposed by fixed physical media. It moved instantly from one site to another and then to users, who copied and pasted it into emails, downloaded it as text files, edited, excerpted, remixed, and shared it. Consumers began to think of the computer as an information appliance like a TV or radio, and this liquid information delivered over the wireline network to a terminal or desktop computer proved very handy for people at desks: office workers, academics, and researchers. But the transition to digital networks created problems for companies that were used to selling a physical container, such as a book or disk, as a proxy for content. The shift from solid to liquid form caused music labels and book publishers to lose control of their product. We’ll take a closer look at those issues in the next two chapters.

For all of the advantages, there are plenty of circumstances where depending on a fixed wireline connection doesn’t quite suit the needs of people who have come to rely on instant access to information. For instance, imagine a mechanic fixing a car in the garage. Covered in greasy overalls, she’s unlikely to use a desktop computer to watch a video about the repair she is making. Ditto for chefs working with recipes in the kitchen, golfers tweaking their strokes, tennis players intent on improving their serve, or suburban kids learning a skateboard trick—or even cheating on a test in class. In these and similar cases, the computer just won’t cut it. The desktop computer trailing a cable connected to a modem was not nearly as portable as a book.

Vapor

That’s where the smartphone comes in. The next big step in the progression is to vaporize the information by making it available over the air to mobile devices. In this phase, information moves like atmosphere: fast, free, and rapidly evolving. Subject to constant change, it behaves in exactly the opposite way to fixed physical media. It’s not bound to one place, it can be shared by millions of people at once, and it’s instantly available any time.

During the past ten years we’ve seen the speed of downloading data to mobile phones increase by two orders of magnitude, and today mobile networks are 1,000 times faster than they were a decade ago. This means we now have access to data any time, no matter where we are or what we are doing. For those who grew up with home computers, “WWW” no longer stands for the World Wide Web: instead it means Whatever, Whenever, and Wherever. The computer has trained us to expect to receive information and content on our terms on the screen of our choice. Now mobile is literally reshaping the way we organize information, making it available anytime with just the touch of a virtual button on a screen.

During the broadband era, web content was organized in vast repositories known as portals. By necessity, huge sets of web pages were sorted into categories, similar to catalogs. It was a librarian’s dream project to organize all of the world’s information—or to make the attempt. This approach worked adequately on a desktop computer where users could browse massive information sets easily from big monitors where there is plenty of space to display many pages.

This approach did not work well on mobile phones, however. Phones have tiny screens, so ever-expanding web pages must be presented differently, divided up into lightweight formats optimized for a particular purpose. Today, instead of sprawling, one-size-fits-all information portals delivered to desktop computers, we now have concise mobile apps—more than 1.5 million of them—designed to solve specific problems. The curatorial power has shifted from the portal publisher to the end user who gets to classify, sort, and delete the apps on his or her phone.

Mobile data means that we can close the loop between the real world and the Internet. Now that car mechanic can pull an app-enabled device out of her pocket and access the information she needs at the time and place in which she needs it. The tennis player or the skateboard kid can watch an instructive YouTube video clip right when he or she needs it. Better still, millions of people can access the same information at once, and comment on it and share it with others. This is information as vapor, floating freely in the atmosphere around us, surrounding us, shared by all of us, pervading all places and circumstances.

THE VAPORIZATION OF DEVICES

If it feels like this evolution from solid-state information to vapor has occurred rapidly, that’s because it has gained tremendous momentum in recent years. Things started slowly in the 1960s when scientists, government workers, academic researchers, and supergeeks began to define the protocols, or rules of data exchange, to link computer systems together.

In October 1968 the first two computers were linked via a network called ARPANET. In the 1970s many more computers were linked via a variety of rules governing the exchange of data, known as protocols. In 1983 ARPANET was upgraded to a new set of protocols called the Transmission Control Protocol/Internet Protocol (TCP/IP). This is the moment that many consider the beginning of the modern Internet. That year, in a poll conducted by Louis Harris & Associates, only 1.4 percent of Americans reported that they used the Internet.

Internet use began to gather great momentum a decade later when the American public first began to learn about the World Wide Web and dial-up bulletin board services, which were a digital version of the familiar cork boards used to post notices and information on college campuses. The United States Census Bureau did not even begin asking about home Internet use until 1994. By 1995, 14 percent of American homes were connected to the Internet via modems plugged into standard telephone lines. According to the Pew Research Center, 42 percent of Americans had not even heard of the Internet that year. By 2001, half of US households were online. After 2002, Americans began to migrate en masse to high-speed wireline broadband services. By 2013, more than 74 percent of US households were online, according to the US Census Bureau.

Mobile Internet grew much faster than fixed-line Internet. Various concepts for radio telephones date back to the early 1900s, but most historians agree that the first handheld mobile phone was introduced by Motorola in 1973. The establishment of the Global System for Mobile Communications (GSM) standard in 1991 marked the beginning of the modern era of digital mobile phones. CTIA—The Wireless Association, the trade group of US wireless service providers, reports that by 2000 about 109 million Americans owned mobile phones but very few of them were capable of more than voice calls. By 2005 that number doubled, and by 2010 more than 300 million Americans, 91 percent of the US population, owned a mobile phone. Sixty percent of them were using smartphones, effectively miniature supercomputers capable of handling video games, music, ebooks, and Web browsing in addition to voice calls, which were connected to fourth-generation (4G) wireless broadband Internet access. The modern smartphone era had arrived less than two decades after the first digital mobile phone. That’s half the time it took for wireline Internet to attain broad diffusion.

In 2013, mobile phones also surpassed desktop computers as the preferred way to connect: Americans spend 33 percent more time accessing the Internet via their phones than via personal computers (PCs), reported eMarketer, a market research firm. Surprisingly, 25 percent of Americans connect to the Internet solely by smartphone.

There are 7.3 billion people on the planet: according to the Groupe Speciale Mobile Association (GSMA), 3.4 billion of them own a mobile phone of some kind, more than twice the number of PCs, and most of these phones are being upgraded to smartphones. In 2014 Google announced that more than a billion people use Android phones, and Apple’s chief executive officer, Tim Cook, announced 800 million use iOS devices. Growth rates for mobile Internet continue to soar. Since 2007 mobile adoption rates in China and Russia have grown faster than in the US, and in many countries citizens are skipping the desktop computer phase altogether as they go straight for the mobile phone. Every kid growing up now in any country will reach the Internet first via a phone.

The modern smartphone era actually began long before Apple launched its first iPhone in 2007. Companies like Palm, Research In Motion (RIM), and Nokia had been experimenting with concepts for personal digital assistants (PDAs), personal communicators, and smartphones for nearly a decade—all of them preceded by the IBM Simon in 1993, which was the first mobile phone to include a calendar, address book, and email. The smartphones of the twenty-first century introduced ways to modify the device after it was purchased by adding new features and applications downloaded over the air or “side-loaded” via a tethered PC. Suddenly one device could handle three jobs: phone, written-word communicator, and media player.

In 2002, the state-of-the-art smartphone was a RIM BlackBerry pager. It was considered smart because it combined four separate things into a single device: a phone, an address book, a pager, and an email reader. Thanks to the relentless competition from other device manufacturers, new features were continuously added. Leveraging the ever-increasing processing power in new-generation devices, every new smartphone included special apps that rendered a previously separate device unnecessary. Games, MP3 players, FM radios, calculators, still photo cameras, voice message recorders, photo albums, web browsers, Global Positioning System (GPS) navigators, were all threatened as standalone products.

At first, the smartphone versions were poor substitutes. The resolution of the camera was low, the GPS navigation was slow, the games were grainy and low quality. But, as we’ve seen so many times with desktop and laptop computers, the processing power improved and gradually so did the rest of the device, including the apps. Today hardly anyone feels compelled to carry a separate camera or portable game player. They just don’t add enough extra value to be worth the effort of hauling around a battery pack, display, keyboard, and charger.

While the features and processing power of smartphones were evolving, the iPhone paved the way to a major transition in 2008 when Apple added the ability to download apps with the single touch of a button. Previously, mobile subscribers needed to go through as many as thirty-five clicks on various menus to download a new app for their phone. Apple eliminated all of the complex steps, making the process irresistibly simple and massively improving the user experience.

Multiplied across the hundreds of millions of people who have adopted smartphones since that time, this trend toward vaporization has had a devastating effect on other industries. The sales of point-and-shoot cameras, 35mm film, and disposable cameras were crushed by the rise of mobile phones with embedded cameras. Next, consumer video cameras were wiped out. Case in point: in 2009, networking equipment giant Cisco Systems spent $590 million to acquire Flip, a promising new miniature high-definition (HD) camera that stole 30 percent of the HD video camera market from its competitors Sony and Sharp. But then, just two years later, Cisco simply shut Flip down. The company didn’t sell it or spin it out as a standalone operation. It just turned the product off. Cisco could see the road ahead. Mobile phones would continue to improve in quality and processing power until there was no room left for a standalone miniature video camera, no matter how small and easy to use.

In short, the Flip camera was killed by an app. Vaporized. All of the precision functionality of a brilliantly designed and popular device was replicated by invisible software. And then the Flip disappeared.

The story of Flip is the story of many other consumer electronics products writ small. As the capabilities of the smartphone expand and improve, the distinct appeal of other standalone digital devices tends to disappear. Throughout the past eight years, as smartphone sales surged, the sales of video cameras, voice recorders, still cameras, portable music players, and DVD players and handheld game consoles have plummeted. In a word, they’ve been vaporized.

Vaporized is what happens when tangible physical products are replaced with invisible software that can be downloaded instantly over the air to a digital device.

Vaporized occurs when the neighborhood store is replaced with a digital storefront that exists in no particular place at all but is available anywhere, at any time, from any mobile phone connected to a data network.

Vaporized is what happens when the global supply chain for manufacturing, shipping, warehousing, and retailing consumer goods is decomposed and reorganized by software systems and digital networks.

Vaporized is the process of replacing real things with digital metaphors that can be replicated, updated, distributed, and deleted in seconds with the press of a button.

THE VAPORIZATION OF RETAIL

Vaporization is happening constantly, but it is very hard to monitor in the real world because there’s very little to see except the aftermath: only some big signs that announce for a few weeks Everything Must Go, followed by a vacant storefront and an empty factory. So many things are changing at once now that it’s hard to keep track of what’s disappearing. Just like when a magician makes an elephant disappear from the stage in front of a live audience, vaporization involves a kind of vanishing act. Today it’s those white elephants of the industrial economy—the big-box retailers—that are disappearing, and the magicians are the entrepreneurs who are reimaging the world in an entirely new form.

Economists use the term “demand destruction” to refer to a permanent shift downward in the demand for a commodity. The balance between supply and demand governs pricing in every market: fluctuations in supply and demand are routine. But demand destruction is rare. It has no connection to supply. Demand is destroyed when consumers find a substitute so perfect that a product is rendered irrelevant. The term is typically used in the context of the energy industry to describe, for example, what happens to demand for gasoline when a consumer trades in his gas guzzler for an electric car.

We’re entering a new economic era in which demand destruction is becoming common, even normal. The smartphone has triggered a wave of demand destruction like nothing ever experienced in history. As more and more people migrate to smartphones and as the process of vaporization spreads through more sectors of the economy, consumers are finding perfect information substitutes for physical products and services in epic numbers.

On the day I was asked about what had happened to Tower Records, I explained to my interlocutors that American shoppers had developed a new preference for making their music purchases. They no longer wanted music in physical form. Their favorite new store looked nothing like Tower Records. It had no walls, no windows, no shelves, and indeed no physical inventory of any kind. It had no physical presence. There were no sales clerks or checkout counters. This new store existed solely in digital form.

I was referring to the Apple iTunes Store. It is unlike any store that ever previously existed. The iTunes Store is a virtual shop that exists entirely on the Internet in the form of electronic bits sent over the network and displayed on a device screen. It can’t be seen without launching a software program made by Apple; the content plays only on Apple’s music player, and all of the apps sold in the store work only on Apple devices.

By the time the iTunes Store was introduced in 2003, e-commerce was fairly mature. Online retailers had recovered from the dot-com crash of 2000–2002 that followed the bubble of speculation in Internet stocks. Survivors of the crash were already claiming victims in the real-world brick-and-mortar shopping center. During the ensuing years, the combination of big-box stores like Best Buy and Costco and online retailers like Amazon would doom national retail chains like the two big electronics retailers, The Good Guys and Circuit City.

But the Tower Records story was different. This wasn’t just a matter of one store being beaten by another. It wasn’t even about e-commerce beating traditional brick-and-mortar retail: Tower.com was already a major online seller of music on compact disks. The new competition from big-box stores definitely hurt Tower Records, as did the widespread sharing of MP3 files. Its demise was a novel twist on the classic tale of a nimbler competitor offering a more compelling way to sell the same merchandise.

This time the coup de grace was delivered by a completely different kind of store, with an entirely different product, sold in a completely different way, in a different environment altogether. Tower Records did not sell a single item that the Apple iTunes Store sold, but it was killed by Apple nevertheless. Apple’s offering rendered Tower’s utterly irrelevant: instead of selling a shiny hard disk packaged in a brittle jewel case sealed with sticky security seals, Apple offered a perfect substitute that consisted of pure information. The virtual emporium selling virtual products put a physical store selling physical merchandise completely out of business.

What makes the Apple iTunes Store even more radical as a departure from previous forms is that it’s actually much more than a store. It comprises the total consumer experience, including packaging and promotion and displays as well as the inventory, warehousing, and provisioning systems that consumers never see. The entire retail supply chain that moves products from the manufacturer to the consumer had been compressed, compacted, and converted into a purely digital metaphor.

To guide consumers through this radically new experience, the iTunes Store makes liberal use of the old language of the traditional store: shopping cart, checkout, store sections, and best-seller charts. This mimetic echo of the past serves a dual function: it orients newcomers and helps them navigate the virtual store, and it also provides a sentimental connection to a familiar shopping experience that is core to our identity as consumers in a consumer society.

I know what you’re thinking as you read this. You are probably saying: “Ah, Apple iTunes. Is this news? It’s ten years old. Tell me something I don’t know.”

Here’s what you need to know about Apple iTunes and the App Store. It’s not just a music store. That name is a distraction. It’s more than an app store. The iTunes software and services store is the centerpiece of a new kind of ecosystem for reinventing the economy in vaporized form. It is Apple’s fastest-growing business segment with extremely high profit margins. It has transformed Apple from a maker of computers into a branded lifestyle company that provides high-margin devices bundled with software, digital media, and services. As it makes this transformation, Apple is literally sucking the profit out of the old industries that it vaporizes, and no industry is off-limits. The company has already conquered music, books, and video, and it is now expanding into retail, health and fitness, payments and transactions, automobiles, home automation, and more.

We hear the term “game changer” so often today that we sometimes forget what the phrase really means. Apple literally changed the rules of the music game so profoundly that Tower and its ilk had to exit the arena. This was demand destruction on an epic scale, rendering an entire retail category irrelevant, with all of the dominant players along with it.

Apple wasn’t the first to sell digital downloads; it was just the best, and it blazed the trail for thousands of competitors. Tower Records wasn’t the first company to be challenged by a virtual rival from cyberspace, nor was it the last. Today every company is facing some form of competition from a nimble, low-cost, purely digital rival. Or several.

THE NEW VALUE BUNDLE: DEVICE + SOFTWARE + CONTENT + COMMERCE

Apple’s entire commerce offering is tightly bound to its proprietary operating system and its iconic devices. The store is now embedded in every Apple device. And together the device, the operating system, the store, the apps, and the content constitute a bundle of value that no other device maker can quite replicate.

Apple raised the stakes in the e-commerce game by re-envisioning the store as a purely digital experience that is inseparable from its device and impossible to ignore or avoid. And it raised the stakes in computer hardware by embedding the shopping experience right into the hardware, thereby making an App Store an essential feature in every connected device.

In the process, Apple succeeded in doing something extraordinarily difficult: it has changed consumer preferences permanently. Every person who uses an iPhone also uses the App Store, not just to download apps but also to obtain regular software updates that improve the function of the device and keep it running. This tightly bundled combination of device + software + content + commerce has actually transformed the end user, training Apple’s customers to prefer the integrated experience. Apple customers have gradually lost their appetite for physical media, and with it, they’ve fallen out of the habit of visiting a music shop, talking to clerks, browsing the displays, wandering in the aisles late at night, and serendipitously encountering movie stars and recording artists. Customers have also discovered to their glee that they do not miss driving in traffic, waiting for a parking spot, dealing with weather, standing in line, and carrying bags and packages.

In the process of vaporizing entire product lines and retail categories, Apple hasn’t just destroyed demand and annihilated companies. It has also managed to absorb vast amounts of revenue that previously resided in the physical economy. Today iTunes Software and Services is Apple’s fourth-largest source of revenue after the iPhone, iPad, and computers. In April 2015, Tim Cook announced that App Store revenue grew 29 percent year over year. That was an understatement: analyst Horace Dediu of Asymco has observed that iTunes revenue growth averaged 29 percent a year for the previous six years.

In 2013, Apple’s total software sales generated $23 billion in gross revenue, twice as much revenue as the entire iPod product line. That is comparable to Microsoft’s total revenue for Windows or Office and equivalent to almost half of Google’s core revenue from advertising. iTunes is a bigger business than several venerable leaders in the physical economy, including Xerox, Kimberly-Clark, US Steel, Union Pacific Railroad, and Kraft Foods. If iTunes were listed as a separate company, it would be included in the top 150 of the Fortune 500. What began as a loss leader to spur consumer adoption of the iPod has matured into a booming e-commerce business that grows in double digits each year.

The most profitable quarter in history

Apple ended 2014 on a high note, delivering holiday-season results that surpassed even the most aggressive forecast. The Wall Street Journal reported that Apple hit “an improbable trifecta” by selling more iPhones at higher prices and greater profit per unit than ever before. Apple is the only company to increase profit margins and sell more volume of an aging computer product line. During the last three months of 2014, Apple sold 74.5 million iPhones. That’s like selling 34,000 phones an hour, twenty-four hours a day. The company earned $18 billion dollars in the quarter, and, according to market research firm S&P Capital IQ, Apple earned more profit in that one period than 400 of the 500 companies that S&P monitors have each earned in total profit in the previous five years.

The App Store propels this growth in several ways. Most significantly, the huge selection of 1.3 million apps acts as a bug light to attract customers. Consumers who want access to this immense candy store are willing to pay a hefty premium when they buy Apple hardware: the company’s profit margins on devices are nearly ten times greater than those of other computer makers. And the App Store itself is also highly profitable. Apple’s total billings from paid apps and in-app purchases rose 50 percent in 2014 to $15 billion. Apple shares most of that money with the developers who build the apps, but the company’s own 30 percent take is a whopping $4.5 billion. Vaporization is a highly profitable business.

NOBODY IS IMMUNE, NOT EVEN APPLE

Nobody gets it right every time, and even Apple is vulnerable to the relentless process of vaporization. There’s been a spot of trouble brewing in Apple’s iTunes business model for several quarters. Namely, the business of selling music files for download is losing steam. Music sales at Apple’s iTunes store fell 13 percent since the beginning of 2014. Audiences are migrating en masse to even more vaporized versions of music such as streaming radio like Pandora and subscription-based music-on-demand streaming services like Spotify and Deezer. Streaming music services are growing so quickly that they are on track to generate more income than downloads for independent labels like [PIAS] Recordings and majors like Warner Music Group. These services are easier to use and cheaper. The consumer owns nothing but has access to everything.

The erosion of iTunes music sales—in the middle of all the hoopla about Apple’s epic quarter and the booming sales of mobile apps—neatly illustrates another aspect of the Vaporized Economy. Vapor is volatile. Those unbound bits move constantly. Therefore a vaporized business is inherently unstable, everchanging, and subject to disruption, just like atmosphere. Information empires built on air require constant pumping up, or they can collapse. For example, Apple struggled mightily to launch iTunes Radio but it was a rare flop. Similarly, the collapse of the music download business explains why Apple spent $3 billion to acquire Beats Electronics and its streaming-music platform, Beats Music. In 2015, a revamped Beats Music will be launched as Apple’s latest attempt to maintain its dominance in digital music.

Apple is hardly the only company to offer digital goods for sale in a virtual store. It built the template that every rival must follow, and now thousands of companies have begun a stampede to mimic the iTunes store. Today an online app store is an obligatory accessory for any digital device: ebook readers, digital cameras, smart televisions, game consoles, fitness trackers, lighting systems, and soon cars, medical equipment, smart appliances, and even smart diapers and bras. If it has a screen and a microprocessor, there’s probably an app store lurking nearby. If there isn’t, the device can likely be paired with an iPhone and an app downloaded from Apple’s App Store.

Google, Amazon, Microsoft, and many other companies that compete with Apple are vying to control the landscape for vaporized business on their terms. Chances are, one of them is planning to come after your business. Your company may be a blip on their radar, a target for them. Your chief executive officer, chief financial officer, and senior management may have no idea how to contend with this challenge and may even be oblivious to this trend. Your career depends upon understanding these dynamics and mastering them.

THE SCOPE OF THE CHANGE IS IMMENSE

The process is not finished. On the contrary, this party has barely begun. The process of vaporizing physical things and replacing them with digital substitutes is the biggest trend affecting manufacturing, distribution, retail, and marketing in the twenty-first century.

This trend is happening worldwide, and as every nation introduces wireless broadband services, it is accelerating to mobile devices of every shape and size. What began with media and computer software has rapidly expanded to many other fields entirely unrelated to those industries: banking, retail, mapping, automobiles, travel, education, even government functions are subject to this process.

For startup ventures with no stake in the old physical economy, this is the modern Klondike, a gold rush of epic proportion. For old-school bureaucracies, it’s a scary new world. Nothing is safe. The process of vaporization is not going away—in fact, it’s speeding up. We all need to adapt if we plan to participate in this economy. To do so, we must cultivate a deeper understanding of the dynamics of vaporization, how it works, who wins, who loses, where value is controlled and extracted from the economy.

If you work in an industry that produces and sells any type of physical product or service, not only do you need to be familiar with the process of vaporizing things, you need to master this phenomenon by understanding every facet, including:

> Pace: The rate of innovation in vaporized markets is accelerating. This is a simple function of low barriers to entry combined with a sweepstakes mentality. Thousands of companies in hundreds of nations are now competing in a race to be the first in a winner-take-all economy that spans the globe.

> Scale: The Vaporized Economy already reaches every corner of the planet, including 2 billion people today and an estimated 6 billion by 2020, according to telecom equipment maker Ericsson. As old industrial systems are dismantled and replaced by software, billions of dollars are at stake. Vaporized products are placeless, leaping national boundaries with ease. Their expansion is thwarted only by countries whose protectionist industrial policies expressly block foreign software firms in order to foster a clutch of homegrown stalwarts.

> Form: As real-world products and retail experiences are translated to digital form, they can be reimagined in lots of useful and sometimes surprising ways. Today’s vaporized startup companies are launching with customers long before they have a product. They are adept at using games (gamification), soliciting ideas and money from online communities (crowdsourcing and crowdfunding), and drawing on a broad range of other remote collaboration tools to engage consumers, thereby garnering crucial first revenue faster than any company in the past.

If you want to play in this space (and why not? It’s early days and nearly everything is up for grabs), you’ll need to rethink some of the basic principles that govern your business. By moving from tangible physical goods to virtual digital apps and services, we are moving away from many familiar aspects of the real world towards the slippery and strange attributes of the vaporized world:

• From solid to vapor;
• From heavy to weightless;
• From dense to diffuse;
• From concrete to abstract;
• From slow to fast;
• From energy-intensive to efficient;
• From expensive to cheap;
• From scarce to abundant;
• From paid to free;
• From fixed to flexible;
• From unchanging to versioned;
• From outdated to updated;
• From tangible to intangible;
• From visible to imperceptible;
• From steady to dynamic;
• From owned to shared;
• From exclusive to communal;
• From mass-produced to personalized;
• From centralized to decentralized;
• From controlled to democratic;
• From regional to global and transnational;
• From supply chain to ecosystem;
• From channel to marketplace;
• From literal to metaphoric.

> Enablers: The smartphone is not the only thing driving the process of vaporization: it’s just the front end of a wedge of technology that will split us away from centuries-old habits and customs. That phone provides instant access to several new technologies that are reshaping the business landscape: Big Data, cloud computing, crowdsourcing, open software, and proprietary software platforms. In combination, they create a seismic force that is altering the structure of the consumer economy. We’ll take a closer look at the implications of these changes in subsequent chapters.

> Control: New invisible empires are being established as the tide of commerce shifts towards digital platforms. These platforms are not the model public marketplaces described in classical economic theory: they are proprietary markets that exist within closed ecosystems governed by arbitrary business rules and bound to proprietary software systems and computer hardware.

THE SOFTWARE-DEFINED SOCIETY IS TRANSFORMING US TOO

And then there’s the impact on us: the people doing the shopping, browsing, consuming, commenting, and reviewing. We play a role in constructing these virtual emporiums, explicitly with our commentary, our five-star reviews, and our purchase history, but also implicitly because every product or service we browse and explore, every minute we are in the virtual store, and every offer we notice and respond to is tracked, stored, and processed in a huge relational database.

It is very difficult for individuals to gauge the seismic shift underway in the consumer economy. This process is not just rapid and unstoppable, it’s also so seamless and silent and all-encompassing that it’s easy to miss. Most of us just click on the link to update our apps and agree to new Terms of Use without stopping to consider what, exactly, has changed. We have finally reached the time that so many pundits and futurists had predicted in the past. We’ve entered the Information Age.

For more than forty years, we have been hearing about this coming Information Age and its sibling, the Information Economy. We’ve heard these terms so frequently that most of us have grown rather numb to them. And now that we’ve finally arrived in this era of massive-scale data gathering and instantaneous transmission, we can’t even see the changes around us. It is easy to miss the implication of computing power widely dispersed across society because, for the most part, these changes are invisible. Our information systems are so widespread that we take them for granted, like plumbing or electricity. We only notice them when our network connection isn’t working properly—and then we complain bitterly because we suddenly realize how fiercely addicted we’ve become. When everything runs smoothly, we rarely stop to think about where the apps and services come from and how they are changing our lives.

Most people in North America, Western Europe, Japan, and Korea have migrated to high-speed, always-on Internet services via smartphones and smart appliances. Other countries, including China, and many in Latin America, Eastern Europe, and South Asia, are catching up fast. In some places, such as Africa, the telecommunications companies are leapfrogging into the mobile era, skipping the wireline broadband phase completely.

We haven’t yet arrived at our final destination. In fact, we’ve only just reached the low foothills of the Information Age, and we barely glimpse the massive peaks that lie ahead. But we can start to discern the shape of things to come, and it’s a pretty awe-inspiring sight, full of opportunity, imagination, and some rollicking shifts.

We are constructing a world that bears no resemblance and owes no allegiance to the forms and structures of the past. This tidal wave won’t cease with commercial enterprises; it’s going to roll right through the rest of society too, and in the process it will transform our schools, our government and civic institutions, our currency and banks, our army, and just about everything else—including us.

The Information Age isn’t just about the sharing of information, or even about the devices and systems we use to share that information. It’s about how we conceive of ourselves, how we are counted, and how our individual impact on the world around us is measured. It’s not just a new way of sharing the information we’ve always shared. It’s about capturing, synthesizing, selling, and utilizing information that has never been gathered before, but can now be gathered in detail and in depth, and then organized and optimized and refined in ways that were previously unthinkable. This process raises questions about the very framework upon which our society operates.

What lies ahead is a transformation so vast that it will represent a complete break with the industrial era that defined the twentieth century. Society will be so different from the world that we knew in 1999 that it will be nearly impossible to imagine a time when people had to drive in cars to shopping malls to buy movies and songs on disks, when citizens stood in line to cast a vote with a paper ballot, when human workers instead of robots served us in fast-food restaurants, when medicine and replacement joints and even organs were not custom-made for each individual, when a video call couldn’t reach any place on Earth, when information was not available all the time, when it was possible to be out of touch or anonymous or beyond the reach of the law.

The soon-to-be vaporized world of physical products—slow, ponderous, scarce—and their big-box stores, shopping malls, warehouses, and manufacturing plants will soon seem as antique and quaint as the vanished world of the horse and buggy, steamships, telegraphs, and messengers.



» THE DISRUPTION MYTH

There’s a widespread myth about disruption, which is that it happens overnight. According to this myth, a previously unknown startup company emerges out of nowhere and upends an entire industry in a matter of months.

It’s not surprising that this myth exerts such a powerful grip on the public imagination: everyone likes to fantasize that they, too, might someday launch a successful business that instantly reinvents an entire category. The problem with this myth is that it is mostly untrue.

The myth of the fast-growing disruptive startup is deceptive because it reverses cause and effect. The fast-growth startup company is a consequence, not the cause, of vast tectonic changes in the information technology that underpins an existing industry.

The WAV was introduced as a digital audio format in 1991, eight years before the music-focused file-sharing service Napster arrived on the scene in 1999. Streaming media existed for nearly ten years before the video-sharing website YouTube debuted in 2005. Downloadable apps for mobile phones were a thriving business eight years before Apple launched the App Store in 2008.

Changes in the foundational technology are incremental and mostly invisible because they occur on the periphery. They take place over such a long period of time that few observers notice them. They are easy to dismiss because, in the early stages, the technology is clunky and the resulting product quality is subpar. But these changes accumulate and accelerate and gradually they alter the economics of the industry, shifting away from the scarcity dynamics of a mechanized era to become abundant information-based processes, which require new ways of working and new kinds of workers with different skill sets. By the time the rapid-growth startup companies emerge to take the spotlight, the landscape has evolved so greatly that the entire basis of the industry has been altered.

Until 2007, this process took a decade or more. That’s why the myth of the overnight startup success is only mostly untrue. What’s changed since then is that the technological foundation for change has become so ubiquitous and so well established that new ventures can launch much more swiftly with far less capital investment and grow to massive scale in much less time. Today it is common for a successful new mobile messaging app to add a million new users a day during a viral breakout.

Older established businesses are often hamstrung, unable to take advantage of technological changes. They have a responsibility to amortize massive investments in industrial-scale facilities made in previous years. They are bound to long-term contracts with suppliers and other partners. They operate in a slow-moving regulated environment. Although they have learned how to operate profitably within these constraints and, in some ways, these constraints have protected them because of the high barrier of entry they present to newcomers, these established businesses suffer as the entire economy shifts. The old constraints become a barrier to innovation inside the established company, and often these companies are blindsided by technology startups that have learned to thrive in the harsh environment outside the protective barrier. In Darwinian terms, the incumbent firms are ill adapted to the new environment. That’s why the leaders of established businesses often insist on bending new technology to fit old infrastructure.

The single most vexing question facing every chief executive officer of a mature company is, “When is the right time to put a bullet in the head of a stable business and switch to an unproven model based on new technology?” The consequences of making a wrong move can be catastrophic because investors have no patience for companies that miss forecasts or lose market share. Public companies are damned in the short term by the demands of the stock market and in the long term by technology.

Often it makes more sense to start a new venture from scratch. Unencumbered by commitments made in the past, a digital startup can easily adapt to the new technologically defined landscape. Responsible only to a small number of venture capital investors, the startup is immune to the demands of the stock market and can operate unprofitably for many quarters while it perfects its offering and acquires customers.

What makes a successful startup venture seem so brilliant is a combination of timing and execution. The trick is to consolidate a set of technological changes into one easy-to-consume package and deliver it at a much lower price made possible by the process of vaporization. It takes time and resources to get this right, and it is an iterative process of trial and error. When the combination works, the results are explosive.

The widespread adoption of mobile devices, social and digital media, cloud infrastructure, e-commerce, and related technology means that the foundation is now in place for digital disruption to occur in many fields simultaneously. Startup companies can engage prospective customers using digital devices much earlier in the process, sometimes before a product is even developed. Vaporized companies can launch with customers before they have products. Demand pull from customers speeds the innovation process, so smart companies are developing a way to listen to their audience, engage with them as early as possible, and design their offerings in response to the feedback they receive. Companies of any size could benefit from this practice.

The biggest impediment you will face as you attempt to lead your company into the vaporized era is cultural. You’ll need profound charisma in order to persuade, cajole, convince, demonstrate, and lead others to accept the new technology and the new way of doing business. Be prepared for some resistance. Trust me, most of them won’t want to go there with you.



ASK YOURSELF

> How might software provide a substitute for your company’s product or service?

> Can software replace even part of the product made by your company?

> If your company provides services, how might these be delivered digitally?

> Is mobile software considered a vital strategic priority in your company? Or is mobile app development considered peripheral and non-essential?

> Are you aware of any startup companies in your industry that focus primarily on reaching customers on the smartphone?
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EVERYTHING THAT CAN BE DIGITIZED WILL BE

Sooner or later, the leaders at every company will begin to realize that they face the prospect of vaporization. From health care to handbags, no industry is immune. At least some portion of every firm’s activity will be transformed from the old-school physical industrial process into a vaporized state of information processing that occurs entirely in the digital domain. They won’t be able to stop this process, but if they react soon enough, they will at least have the option to determine how and when they will respond.

This is obvious. And yet the leaders of many companies fall into the trap of repeating mistakes that other industries made years earlier. They don’t see the parallels. Given the choice of embracing this trend or resisting it, the leading companies in any field opt to do everything they can to fight the future while starving their digital teams of the resources and freedom to reinvent the business. They resist vaporization with all their power, capital, and political clout, and they fail to think imaginatively about reinventing their business model.

After exhausting every possibility of thwarting the inevitable, they capitulate. And when they do, they face a shocking realization. They find themselves lost on a new playing field in completely unknown terrain, facing a new kind of competition that they are utterly unprepared to contend with. Their competitor, bred from birth for the mean new environment, operates by a completely different set of economics and harbors no sentimental attachment to the past or the heritage of the leading brands.

At that instant, some executives will realize that all of the time and money they spent shoring up the defense walls were wasted. Instead of using the advantage of time and scale to prepare for the transition, groom key talent, and invest in future capabilities, they squandered their market leadership position on a fruitless fight to preserve the past.

Executives are not stupid; they are human. Nobody likes to dwell on a grim topic like this. It’s unpleasant to imagine a stable, mature, highly profitable industry degrading into a fiercely competitive, low-margin firefight in a highly volatile environment. It’s much easier to deny that future scenario and focus on what worked in the past. After all, the future is uncertain and the past is crystal clear. But denial is fatal.

I know this because I’ve been working at the forefront of digital change in the media industry for twenty-five years. Media businesses are among the first to be transformed by digitization. The lessons from their painful transition should be studied by every industry, because the vaporization of media provides a useful template for every information-rich business. Any industry that undergoes a transformation from physical goods into information tends to operate by the same rules that govern digital media. What happened to them will eventually happen to you.

THE DAWN OF DIGITAL MEDIA

In the early 1980s nobody used the phrase “digital media.” Mass media came in one flavor only: analog. Once digital media began to gain traction, however, the term became a way to distinguish old media from new. There were three principal forms of analog media: text and images on paper, broadcast signals in the airwaves, and recordings on vinyl or tape.

While the flameout of the music industry probably looms largest in the public consciousness, it really wasn’t the first industry to be vaporized. The dawn of the digital media era began with hunks of melted lead in the printing industry. Today when we compose a document on a computer, we tend to use the word “font” interchangeably with “typeface” or even “type.” This is sloppy diction. It’s the equivalent of saying “MP3” instead of “song.” One is the format, the other is the content. In its original meaning in the Middle French fonte, a font refers to “something melted,” and the reason typecasting firms were called “foundries” is that they trafficked in molten metal.

A typeface consisted of an entire collection of metal fonts that represented every possible size and shape for each character in the face. In a letterpress shop, the capital letters were literally stored in the upper case of the typesetter’s rack, and the small letters were stored below in the lower case, which led to today’s metaphorical use of upper- and lower-case to describe majuscule and minuscule characters.

Until the 1990s, the terminology of the typesetting trade retained its literal meaning. However, today’s computer fonts are vaporized versions of the lead letters used by printers for centuries. We’ve replaced chunks of metal with pure math.

I experienced this transformation firsthand. Fresh out of college in 1985, I was hired as a runner for a television production company in New York that specialized in making commercials and music videos. My job was to carry physical stuff across town: written budgets, sealed bids, storyboards, artwork, cans of film, props, photographs, wardrobes, even coffee. At $80 a day, I was cheaper than a messenger and better value because I was willing to work unreasonably long hours in the hope of advancement.

When we needed a special type treatment for a TV commercial or a title sequence, we had to create custom artwork that could be photographed. I’d ride the sweltering #4 subway, carefully guarding the wrapped handwritten instructions from the art director with my body so they wouldn’t be bent or crushed by the crowd in the train, and then I’d exit in Midtown, find the street address of the typesetting shop, and ride the elevator upstairs. I’d enter the grubby lobby of an old shop with worn linoleum floors and a tiny window, where rattling somewhere in the back was the metallic din of typesetting equipment. I’d stand in line for twenty minutes until it was my turn to approach the clerk at the window, who was usually a lady smoking a cigarette. She would take my order, give me a written slip, and say, “Alright kid, come back in three hours.” Later I’d return to pick up a white board with the perfectly set type stretched out on a precisely specified curve across a piece of latex rubber, ready to be photographed.

Typesetting was a commodity skill, but for a full century the entire printing ecosystem was controlled by a handful of firms that used proprietary equipment to maintain fat profit margins. The way to control value in the typesetting industry was to control typefaces, and certain shops had trademarked and copyrighted their typefaces. When the art director specified a special typeface, I had to go to one particular shop to get the job done. This is hard to imagine today, when every art director has a huge library of fonts stored on her computer, with tens of thousands more available to download as needed from the Internet.
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