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When the great innovation appears, it will almost certainly be in a muddled, incomplete and confusing form. To the discoverer himself it will be only half understood; to everybody else it will be a mystery. For any speculation which does not at first glance look crazy, there is no hope.

—Freeman Dyson
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Introduction

The internet is probably the most important invention of the twentieth century. It transformed the world much as earlier technological revolutions—the printing press, the steam engine, electricity—did before.

Unlike many other inventions, the internet wasn’t immediately monetized. Its early architects created the network not as a centralized organization but as an open platform that anyone—artists, users, developers, companies, and others—could access equally. At a relatively low cost and without needing approval, anyone anywhere could create and share code, art, writing, music, games, websites, startups, or whatever else could be dreamed up.

And whatever you created, you owned. As long as you obeyed the law, no one could change the rules on you, extract more money from you, or take away what you built. The internet was designed to be permissionless and democratically governed, as were its original networks, email and the web. No participants would be privileged over others. Anyone could build on top of these networks and control their creative and economic destinies.

This freedom and sense of ownership led to a golden period of creativity and innovation that drove the growth of the internet through the 1990s and 2000s, leading to countless applications that have transformed our world and the way we live, work, and play.

And then everything changed.

Starting in the mid-2000s, a small group of big companies wrenched control away. Today the top 1 percent of social networks account for 95 percent of social web traffic and 86 percent of social mobile app use. The top 1 percent of search engines account for 97 percent of search traffic, and the top 1 percent of e-commerce sites account for 57 percent of e-commerce traffic. Outside of China, Apple and Google account for more than 95 percent of the mobile app store market. In the past decade, the five biggest tech companies grew from about 25 percent to nearly 50 percent of the market capitalization of the Nasdaq-100. Startups and creative people increasingly depend on networks run by megacorporations like Alphabet (parent of Google and YouTube), Amazon, Apple, Meta (parent of Facebook and Instagram), and Twitter (rebranded as X) to find customers, build audiences, and connect with peers.

The internet got intermediated, in other words. The network went from permissionless to permissioned.

The good news is that billions of people got access to amazing technologies, many of which were free to use. The bad news is that for those same billions, a centralized internet run by a handful of mostly ad-based services meant fewer software choices, weakened data privacy, and diminished control over their online lives. And it became much harder for startups, creators, and other groups to grow their internet presences without worrying about centralized platforms changing the rules on them and taking away their audiences, profits, and power.

Even though Big Tech companies deliver significant value, their services come with considerable negative externalities. Widespread user surveillance is one issue. Meta, Google, and other ad-based companies run elaborate tracking systems that monitor every click, search, and social interaction. This has made the internet adversarial: an estimated 40 percent of internet users use ad blockers that protect against tracking. Apple has made privacy a centerpiece of its marketing—a thinly veiled dig at Meta and Google—while simultaneously expanding its own advertising network. In order to use online services, users need to agree to complicated privacy policies—which almost no one reads and even fewer can understand—that allow their personal data to be used in almost any way the services please.

Big Tech also controls what we see and watch. The most visible example of this is deplatforming: when services eject people, usually without transparent due process. Alternatively, people may get silenced and not even know it, a practice called shadowbanning. Search and social ranking algorithms can change lives, make or break businesses, and even influence elections, yet the code that powers them is controlled by unaccountable corporate management teams and hidden from public scrutiny.

A subtler and equally troubling point is how these power brokers architect their networks to restrict and constrain startups, impose high rents on creators, and disenfranchise users. The negative effects of these design choices are threefold: (1) they stifle innovation; (2) they tax creativity; and (3) they concentrate power and money in the hands of a few.

This is especially dangerous when you consider that the killer app of the internet is networks. Most of what people do online involves networks: The web and email are networks. Social apps like Instagram, TikTok, and Twitter are networks. Payment apps like PayPal and Venmo are networks. Marketplaces like Airbnb and Uber are networks. Almost every useful online service is a network.

Networks—computing networks, of course, but also developer platforms, marketplaces, financial networks, social networks, and all variety of communities coming together online—have always been a powerful part of the promise of the internet. Developers, entrepreneurs, and everyday internet users have nurtured and nourished tens of thousands of networks, unleashing an unprecedented wave of creation and coordination. Yet the networks that have lasted are mostly owned and controlled by private companies.

The problem stems from permission. Today creators and startups need to ask for permission from centralized gatekeepers and incumbents to launch and grow new products. In business, permission seeking is not like asking your parents or teachers for permission, where you get a simple yes or no answer. Nor is it like traffic lights setting the rules of the road. In business, permission becomes a pretense for tyranny. Dominant tech businesses leverage the power of permission to thwart competition, desolate markets, and extract rents.

And those rents are exorbitant. The combined revenue of the five largest social networks—Facebook, Instagram, YouTube, TikTok, and Twitter—is about $150 billion per year. Nearly all major social networks have “take rates”—the percentage of revenue network owners take from network users—of 100 percent, or near to it. (YouTube is the one outlier with a take rate of 45 percent, for reasons we’ll get into later.) This means the vast majority of that $150 billion goes to those companies instead of the users, creators, and entrepreneurs who contribute, build on top, and create value for all.

Mobile phones—which dominate computing today, especially internationally—underscore the imbalance. People spend about seven hours per day on internet-connected devices. About half that time they spend using phones, where apps occupy 90 percent of their time. That means people spend about three hours per day in the thrall of an app store duopoly: Apple and Google. These companies charge up to 30 percent for payments. That’s more than ten times the payment industry norm. Such steep take rates are unheard of in other markets, and they reflect how powerful these companies have become.

This is what I mean when I say corporate networks tax creativity. The taxation is literal.

Big Tech companies also wield their power to squelch competitors, reducing options for consumers. Facebook and Twitter famously took antisocial turns in the early 2010s, cutting off third-party companies that were building apps for users on top of their platforms. These abrupt crackdowns punished many developers and, therefore, punished users by offering fewer products, fewer choices, and less freedom. Most other large social platforms have executed the same playbook. Today almost no new startup activity takes place on top of social networks. Developers know better than to lay foundations on quicksand.

Pause for a moment: Social networks, whether in person or online, are the essence of human connection and coordination. They are one of the most widely used applications by people of all ages, and yet no new startups have survived, let alone thrived, on top of these platforms for many years. And all for a simple reason: Big Tech says so.

Facebook isn’t the only capricious gatekeeper. Other platforms are just as ruthless, as Facebook itself pointed out in response to antitrust lawsuits brought by the Federal Trade Commission and state attorneys general at the end of 2020. “This restriction is standard in the industry,” a Facebook spokesperson said of the platform’s third-party-neutering practices, citing similar policies at LinkedIn, Pinterest, and Uber, among others.

The biggest platforms are anticompetitive. Amazon learns which products in its marketplaces are top sellers and then undercuts their makers with its own cheap basic versions. While physical retailers like Target and Walmart do this all the time with their own version of generic brands alongside name brands, the difference here is that Amazon is not just the store but the infrastructure. It would be as if Target controlled not just its store shelves but also the roads that all stores build on. This is too much control for one corporation to wield.

Google abuses its power too. In addition to charging high mobile payment fees, Google faces scrutiny over using its popular search engine to boost the prominence of its own products over those of its competitors. Many searches today show only sponsored ads, including Google products, above the fold, crowding out smaller rivals. Google also aggressively collects and tracks user data to improve its ad targeting. Amazon plays a similar game, ranking its own products above others and harvesting people’s data to enlarge its fast-growing, $38 billion ad business, which trails only Google’s ($225 billion) and Meta’s ($114 billion).

Apple commits similar sins. While many people love using Apple’s devices, the company routinely rejects competitors from its App Store and squeezes the ones it lets in—to the point that it is now embroiled in multiple high-profile lawsuits. Epic, the developer of the ultra-popular game Fortnite, is one plaintiff, taking Apple to court after the company shut down Epic’s game developers’ ability to access the App Store. Spotify, Tinder, the location tag maker Tile, and others have filed similar complaints over Apple’s high fees and anticompetitive rules.

Big Tech platforms have more than just a home field advantage. They get to rewrite the rules of the entire game for their sole benefit.

Is that so bad? Many people don’t see a problem with the way things are, or they don’t think much about it. They are satisfied with the comforts afforded by Big Tech. We live in an age of abundance, after all. You can connect to anyone you want (assuming the corporate network owners are okay with it). You can read, watch, and share as much as you like. There are plenty of “free” services to satiate us—the price of entry being just our data. (As they say, “If it’s free, then you’re the product.”)

Lots of people are happy with the status quo. Maybe you too think the trade-off is worth it, or perhaps you see no other viable alternative for life online. Either way, whatever your stance, one trend is undeniable: centralizing forces are drawing the internet inward, collecting power into the center of what was supposed to be a decentralized network. This inward turn is stifling innovation, making the internet less interesting, less dynamic, and less fair.

To the extent that anyone recognizes a problem, they usually assume the only thing that might rein in existing giants is government regulation. That may be part of the solution. But regulation often has the unintended side effect of cementing existing giants’ power. Larger companies can deal with compliance costs and regulatory complexity that overwhelm smaller upstarts. Red tape restrains newcomers. We need a level playing field. And in service of that, we need thoughtful regulation that respects this fundamental truth: startups and technologies offer a more effective way to check incumbents’ power.

Moreover, knee-jerk regulatory responses ignore what sets the internet apart from other technologies. Many of the usual calls for regulation assume that the internet is similar to past communications networks, like telephone and cable TV networks. But these older, hardware-based networks are different from the internet, a software-based network.

The internet depends, of course, on physical infrastructure owned by telecom providers, such as cabling, routers, cell towers, and satellites. Historically, this infrastructure has been a strictly neutral transport layer, treating all internet traffic without bias. Today, regulation over “net neutrality” is in flux, but so far the industry has mostly upheld its policies of nondiscrimination. In this model, software takes priority. It is the code running at the network edges—on PCs, phones, and servers—that drives the behavior of internet services.

This code can be upgraded. With the right set of features and incentives, new software can propagate across the internet. Thanks to its malleable nature, the internet can be reshaped through innovation and market forces.

Software is special because it has a nearly unbounded range of expressiveness. Almost anything you can imagine can be encoded in software; software is the encoding of human thought, just like writing or painting or cave drawings. Computers take those encoded thoughts and run them at lightning speeds. This is why Steve Jobs once described the computer as “a bicycle for the mind.” It accelerates our abilities.

Software is so expressive that it is better thought of not as engineering but as an art form. The plasticity and flexibility of code offer an immensely rich design space, far closer in the breadth of possibilities to creative activities like sculpting and fiction writing than engineering activities like bridge building. As with other art forms, practitioners regularly develop new genres and movements that fundamentally shift what’s possible.

That’s what’s happening today. Just as the internet seemed to be consolidating beyond repair, a new software movement emerged that can reimagine the internet. The movement has the potential to bring back the spirit of the early internet, secure property rights for creators, reclaim user ownership and control, and break the stranglehold Big Tech has on our lives.

That’s why I believe there’s a better way and that these are still the early days. The internet can still fulfill the promise of its original vision. Entrepreneurs, technologists, creators, and users can make it happen.

The dream of an open network that fosters creativity and entrepreneurship doesn’t have to die.

Three Eras of Networks

To understand how we got here, it helps to be familiar with the broad strokes of internet history. Below I’ll provide a brief overview, which I’ll unpack in greater detail in the chapters ahead.

The first thing to know is that power on the internet derives from how networks are designed. Network design—the way nodes connect, interact, and form an overarching structure—might seem like an arcane technical topic, but it is the single most relevant factor in determining how rights and money are distributed across the internet. Even small initial design decisions can have profound downstream consequences on the control and economics of internet services.

Simply put, network design determines outcomes.

Until recently, networks came in two competing types. The first, “protocol networks,” like email and the web, are open systems controlled by communities of software developers and other network stakeholders. These networks are egalitarian, democratic, and permissionless: open to anyone and free to access. In these systems, money and power tend to flow to the network edges, incentivizing systems to grow around them.

“Corporate networks” are the second type: networks that companies, instead of communities, own and control. These are like walled gardens with one groundskeeper; they’re theme parks controlled by a single megacorp. Corporate networks run centralized, permissioned services that allow them to quickly develop advanced features, attract investment, and accrue profits to reinvest in growth. In these systems, money and power flow to the network center, to companies that own the networks, and away from users and developers at the network edges.

I see the history of the internet as unfolding in three acts. Each act is marked by a predominating network architecture. In the first act, called the “read era,” circa 1990 to 2005, early internet protocol networks democratized information. Anyone could type a few words into a web browser and read about almost any topic through websites. In the second act, the “read-write era,” roughly 2006 to 2020, corporate networks democratized publishing. Anyone could write and publish to mass audiences through posts on social networks and other services. Now a new type of architecture is enabling the internet’s third act.

This architecture represents a natural synthesis of the two prior types, and it is democratizing ownership. In the dawning “read-write-own era,” anyone can become a network stakeholder, gaining power and economic upside previously enjoyed by only a small number of corporate affiliates, like stockholders and employees. This new era promises to counteract Big Tech consolidation and return the internet to its dynamic roots.

People can read and write on the internet, but they can also now own.

A New Movement

This new movement goes by a few names.

Some people call it “crypto,” since the foundation of its technology is cryptography. Others call it “web3,” implying that it is leading to a third era of the internet. I sometimes use these names, but I generally try to stick to well-defined terms like “blockchains” and “blockchain networks,” which are the technologies driving the movement. (Many industry practitioners refer to blockchain networks as protocols, but I avoid this label to better distinguish these networks from protocol networks, two very different concepts in this book.)

Whichever name you prefer, the core technology of blockchains presents unique advantages, if you know where and how to look.

Some people will tell you that blockchains are a new type of database, one that multiple parties can edit, share, and trust. That’s a start. A better description is that blockchains are a new class of computer, one you can’t put in your pocket or on your desk, as you might with a smartphone or laptop. Nevertheless, blockchains fit the classic definition of computers. They store information and run rules encoded in software that can manipulate that information.

The significance of blockchains lies in the unique way that they, and the networks built on top of them, are controlled. With traditional computers, the hardware controls the software. Hardware exists in the physical world, where an individual or organization owns and controls it. That means that, ultimately, a person or group of people is in charge of both the hardware and the software. People can change their minds and therefore the software they control at any time.

Blockchains invert the hardware-software power relationship, like the internet before them. With blockchains, the software governs a network of hardware devices. The software—in all its expressive glory—is in charge.

Why does this matter? Because blockchains are computers that can, for the first time ever, establish inviolable rules in software. This allows blockchains to make strong, software-enforced commitments to users. A pivotal commitment involves digital ownership, which places economic and governance power in the hands of users.

You may still be wondering, So what? What problems do blockchains solve?

The ability for blockchains to make strong commitments about how they will behave in the future allows new networks to be created. Blockchain networks solve problems that plague earlier network architectures. They can connect people in social networks while empowering users over corporate interests. They can underpin marketplaces and payment networks that facilitate commerce, but with persistently lower take rates. They can enable new forms of monetizable media, interoperable and immersive digital worlds, and artificial intelligence products that compensate—rather than cannibalize—creators.

So yes, blockchains create networks, but unlike other network architectures—and here’s the key point—they have more desirable outcomes. They can incentivize innovation, reduce taxes on creators, and let the people who contribute to the networks share in decision making and upside.

Asking “What problems do blockchains solve?” is like asking “What problems does steel solve over, say, wood?” You can make a building or railway out of either. But steel gave us taller buildings, stronger railways, and more ambitious public works at the outset of the Industrial Revolution. With blockchains we can create networks that are fairer, more durable, and more resilient than the networks of today.

Blockchain networks combine the societal benefits of protocol networks with the competitive advantages of corporate networks. Software developers get open access, creators get direct relationships with their audiences, fees are guaranteed to stay low, and users get valuable economic and governance rights. At the same time, blockchain networks have the technical and financial capabilities to compete with corporate networks.

Blockchain networks are a new construction material for building a better internet.

Seeing the Truth

New technologies are often controversial. Blockchains are no exception.

Many people associate blockchains with scams and get-rich-quick schemes. There is some truth to these claims, as there was truth to similar claims about tech-driven financial manias of the past, from the railroad boom of the 1830s to the dot-com bubble of the 1990s. The 1990s were full of spectacular failures, such as Pets.com and Webvan. The public discussion mostly focused on IPOs and stock prices, but there were also entrepreneurs and technologists who looked beyond the ups and downs, rolled up their sleeves, and built products and services that eventually delivered on the hype. There were speculators, but there were also builders.

Today, the same cultural divide exists around blockchains. One group, which I call the casino, is often the much louder of the two, and it is primarily interested in trading and speculation. At its worst, this culture of gambling has led to catastrophes like the bankruptcy of the crypto exchange FTX. This group gets most of the media attention, which influences the public image for the entire category.

The other group, which I call the computer, is the far more serious of the two, and it is motivated by a long-term vision. This group’s practitioners understand that the financial aspects of blockchains are only a means to an end, a way to align incentives toward a larger goal. They realize the real potential in using blockchains is to build better networks, and therefore a better internet. These people are quieter and don’t get as much attention, but they are the ones who will have lasting effects.

This isn’t to say the computer culture isn’t interested in making money. I work in venture capital. Most of the tech industry is profit-driven. The difference is that real innovation takes time to generate financial returns. That’s why most venture capital funds (ours included) are structured as ten-year funds, with purposefully long hold periods. Producing valuable new technologies can take up to a decade and sometimes longer. Computer culture is long term. Casino culture is not.

So, it’s the computer versus the casino battling it out to define the narrative for this software movement. Of course, optimism and cynicism can both be taken too far. The dot-com bubble, followed by bust, reminded many people of that.

The way to see the truth is to separate the essence of a technology from specific uses and misuses of it. A hammer can build a home, or it can demolish one. Nitrogen-based fertilizers help grow crops that feed billions of people, but they can also be used in explosives. Stock markets help societies allocate capital and resources where they can be most productive, but they also enable destructive speculative bubbles. All technologies have the capacity to help or harm; blockchains are no different. The question is, how can we maximize the good while minimizing the bad?

Determining the Internet’s Future

This book aims to give you an appreciation for the essence of blockchains, the technology—that is, the computer—and all the exciting new things it can do. My hope is that you will, along the way, come to understand exactly what problems blockchains solve and why the solutions they present are so urgently needed.

The thinking, firsthand observations, and mental models I share here are the result of my experiences over the course of a twenty-five-year career in the internet industry. I started as a software developer, then became an entrepreneur in the 2000s. I sold two companies, one to McAfee and the other to eBay. Along the way, I took up investing, placing early bets on companies such as Kickstarter, Pinterest, Stack Overflow, Stripe, Oculus, and Coinbase, all of which have products in wide use today. I have been a longtime advocate for community-owned software and networks, and I have been blogging on the topic, as well as technology and startups, since 2009.

My own path into blockchain networks began in the early 2010s after reflecting on the failure of protocol networks like RSS, an open-source publishing protocol, against corporate-owned rivals like Facebook and Twitter. These experiences turned me toward a new model of investing, one that guides my philosophy today.

I believe to understand the internet’s future, you must understand its past. To that end, in part 1 of the book, I chart the history of the internet, focusing on the two most recent eras from the early 1990s through today.

In part 2, I dive deeper into blockchains, explaining how they work and why they matter. I show how blockchains and tokens can be used to construct blockchain networks, and explain the technical and economic mechanisms by which they work.

In part 3, I show how blockchain networks empower users and other network participants, answering the “why blockchains?” question people often ask.

In part 4, I address controversial questions head-on, including policy and regulatory topics and the harmful casino culture that has developed around blockchains that hurts their public perception and undermines their potential.

Finally, in part 5, building on the history and concepts presented earlier, I go deeper into intersecting areas like social networks, video games, virtual worlds, media businesses, collaborative creation, finance, and artificial intelligence. I hope to give a flavor for the power of blockchain networks, and how they can underpin better versions of existing applications along with new applications that weren’t possible before.

This book encapsulates what I’ve learned throughout my internet career. I’ve had the privilege to work with many outstanding entrepreneurs and technologists. Much of what I discuss here, I learned from them. I hope that whether you’re a builder, founder, corporate leader, policymaker, analyst, journalist, or someone who just wants to understand what is happening and where we’re all headed, this book can help you build, navigate, and participate in the future.

Blockchain networks are, I argue, the most credible and civic-minded force to counterbalance internet consolidation. I believe this is the beginning, not the end, of internet innovation. There’s an urgency to that conviction, though: the United States is already losing its lead in this new movement, with the share of global software developers here going from 40 percent to 29 percent in the past five years. The rapid rise of artificial intelligence will also likely accelerate the trend toward Big Tech consolidation. Artificial intelligence holds incredible promise but tends to favor well-capitalized companies with large accumulations of data.

The decisions we make now will determine the internet’s future: who builds, owns, and uses it; where innovation happens; and what the experience will be for everyone. Blockchains, and the networks they enable, unlock the extraordinary power of software as an art form, with the internet as its canvas. The movement has an opportunity to change the course of history, to remake humanity’s relationship to the digital, to reimagine what’s possible. Anyone can participate—whether you’re a developer, creator, entrepreneur, or user.

This is a chance to create the internet you want, not the internet you inherited.
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1. Why Networks Matter

I am thinking about something much more important than bombs. I am thinking about computers.

—John von Neumann

Network design is destiny.

Networks are the organizing framework that enables billions of people to intelligibly interact. They decide the world’s winners and losers. Their algorithms decide where money and attention will flow. The structure of a network guides how that network will evolve and where wealth and power accumulate. Given the scale of the internet today, software design decisions up front, regardless of how seemingly small, can have cascading downstream consequences. Who controls a given network is the central question when analyzing power on the internet.

This is why critics who knock the tech startup industry for placing more emphasis on the digital world than the physical world—on “bits” versus “atoms”—miss the mark. The internet’s influence extends far beyond the digital realm. It intersects, permeates, and shapes large-scale social and economic landscapes.

Even pro-tech investors play up the idea. As Peter Thiel, the venture capitalist and PayPal co-founder, once mused, “We wanted flying cars, instead we got 140 characters.” The dig takes aim at Twitter, which originally limited tweets to 140 characters, but it’s intended to pan the perceived frivolity of the software-obsessed tech industry at large.

Tweets may seem frivolous, but they affect everything from personal thoughts and opinions to the outcomes of elections and pandemics. People who claim technologists aren’t focusing enough on problems like energy, food, transportation, and housing overlook that the digital and the physical worlds are interconnected and entwined. Internet networks mediate most people’s interactions with the “real world.”

The merging of the physical and the digital happens discreetly. Science fiction sometimes portrays automation as a visible process, where one physical thing gets replaced, one for one, by another as a direct substitution. In reality, most automation happens indirectly, where physical objects transmute into digital networks. Robo–travel agents didn’t replace human travel agents. Rather, search engines and travel websites absorbed their tasks. Mail rooms and postboxes still exist, but they handle far lower volumes of correspondence since the rise of email. Personal aircraft haven’t upended physical transportation, but internet services like videoconferencing have, in many cases, obviated the need for travel.

We wanted flying cars, instead we got Zoom.

People tend to underestimate the digital world due to the internet’s newness. Consider the language people use. Subordinating prefixes like “e-” in “email” and “e-commerce” diminish digital activities’ value as compared with their “real world” counterparts of “mail” and “commerce.” Yet, increasingly, mail is email and commerce is e-commerce. When people refer to the physical world as the real world, they fail to appreciate where they spend more and more of their time. Innovations like social media that were initially dismissed as nonserious can now shape everything from global politics, business, and culture to the worldview of any one person.

New technologies will further fuse the digital and the physical worlds. Artificial intelligence will make computers vastly smarter. Virtual and augmented reality headsets will enhance digital experiences, making them more immersive. Internet-connected computers embedded in objects and places—also called Internet of Things devices—will permeate our environments. Everything around us will have sensors to understand the world as well as actuators to alter it. All of this will be mediated through internet networks.

So yes, networks matter.

At their most basic level, networks are lists of connections between people or things. Online, they often catalog what people might direct their attention toward. They also inform algorithms that further curate attention. If you visit your social media feeds, algorithms churn up all manner of content and advertisements based on your presumed interests. “Likes” on media networks and ratings on marketplaces direct the flow of ideas, interests, and impulses. Without this curation the internet would be a deluge—unstructured, overwhelming, unusable.

The internet economy turbocharges networks. In an industrial economy, corporations accrue power mainly through economies of scope and scale; that is, ways of decreasing production costs. The diminishing marginal cost of producing more steel, cars, pharmaceutical drugs, fizzy sugar water, or whatever other widget lends an advantage to whoever owns and invests in the means of production. On the internet, the marginal costs of distribution are negligible, so power primarily accrues another way: through network effects.

Network effects dictate that the value of a network grows with the addition of each new node, or connection point. Nodes can be telephone lines, transportation hubs like airports, connection-oriented technologies like computers, or even people. Metcalfe’s law, one well-known formulation of the network effect, stipulates that the value of a network grows quadratically, meaning proportional to the number of nodes squared (that is, raising by an exponent of 2). For the mathematically minded, a network with ten nodes would be twenty-five times as valuable as a network with two nodes, while a network with a hundred nodes would be a hundred times as valuable as one with ten nodes, and so on. The law takes its name from Robert Metcalfe, a co-creator of Ethernet and the electronics maker 3Com who popularized the idea in the 1980s.

Because not all network connections may be equally useful, some argue for variations to the law. In 1999, David Reed, another computer scientist, put forward his own self-named spin: Reed’s law, which states that the value of large networks can scale exponentially with the size of the network. The formula best applies to social networks, where people are the nodes. Facebook has nearly 3 billion monthly active users. According to Reed’s law, that means Facebook’s network value is 2 to the 3 billionth power—a number so eye-blisteringly large that it would take 3 million pages just to print it.

Whichever approximation of network value you prefer, one thing is clear: the numbers get big, fast.

It makes sense that network effects would dominate the internet, the ultimate network of networks. People cluster around other people. Services such as Twitter, Instagram, and TikTok are valuable because hundreds of millions of people use them. The same is true of many networks that make up the internet. The more people exchange ideas on the web, the richer that information network. The more people message over email and WhatsApp, the more relevant these communication networks. The more people conduct business across Venmo, Square, Uber, and Amazon, the more valuable these marketplaces. As a rule: more people, more value.

Network effects take small advantages and snowball them into avalanches. When corporations are in control, they tend to guard their advantages jealously, making it difficult for anyone to leave. If you build an audience on a corporate network, leaving means forfeiting your audience, so you’re discouraged from doing so. This partly explains why power has consolidated into the hands of a few large tech companies. If this trend continues, the internet could end up even more centralized, commandeered by powerful intermediaries that use their might to crowd out innovation and creativity. Left unchecked, this will lead to economic stasis, homogeneity, unproductivity, and inequality.

Some policymakers seek to defang the largest internet companies with regulation. Their remedies include blocking acquisition attempts and proposing to split companies into parts. Other regulatory proposals require companies to interoperate, allowing easy integrations between networks. Users could then bring their connections wherever they like, and they could read and post content across networks according to their preferences. Some of these proposals could rein in incumbents and make room for competitors, but the best long-term solution is to build new networks from the ground up that won’t lead to concentrations of power for the simple reason that they can’t.

Many well-funded startups are trying to build new corporate networks. If they succeed, they’ll inevitably re-create the same problems with today’s large corporate networks. What we need are new challengers that can win in the market against corporate networks but provide greater societal benefits. Specifically, we need networks that provide benefits like those afforded by the open and permissionless protocol networks that characterized the early internet.


2. Protocol Networks

What was often difficult for people to understand about the design was that there was nothing else beyond URLs, HTTP and HTML. There was no central computer “controlling” the Web, no single network on which these protocols worked, not even an organisation anywhere that “ran” the Web. The Web was not a physical “thing” that existed in a certain “place.” It was a “space” in which information could exist.

—Tim Berners-Lee

A Brief History of Protocol Networks

In the fall of 1969, the U.S. military bootstrapped the earliest version of the internet: ARPANET, named after the Department of Defense’s Advanced Research Projects Agency (ARPA).

A broad community of researchers and developers spearheaded the internet’s development through the next couple decades. These academics and tinkerers brought with them a tradition of open access. They believed in the free exchange of ideas, equal opportunity, and meritocracy. In their view, the people who used internet services—the users—should have control. The structure and governance of their research communities, advisory groups, and task forces embodied their democratic ideals.

The internet carried this culture forward when it crossed from government and academia to mainstream users in the early 1990s. As more people joined the network, they inherited the egalitarian ethos. Cyberspace was radically open. As John Perry Barlow, the poet-activist and sometime lyricist for the Grateful Dead, would write in 1996 in his “Declaration of the Independence of Cyberspace,” “We are creating a world that all may enter without privilege or prejudice accorded by race, economic power, military force, or station of birth.” The internet represented freedom, a fresh start.

That same spirit infused the technology itself. The internet was underpinned by permissionless protocols, sets of rules for computers to participate in networks. In ancient times, “protocol,” from the Greek prōtokollon, meant “first sheet of a volume,” often referring to a table of contents. Over time, the word evolved to mean “diplomatic conventions” and, later, in the twentieth century, “technical standards for software.” The computing context became widespread with the advent of ARPANET because protocols—accessible by and open to all—were foundational to the development of the internet.

Think of protocols as analogous to natural languages, like English or Swahili. They enable computers to communicate with one another. If you change how you speak, there’s a risk other people won’t understand you. You cease to interoperate, in tech vernacular. If you’re influential enough, you might get others to change how they speak too because dialects can splinter into new languages, but only if other people join in. Protocols and languages both require consensus.

Protocols layer on top of one another, and ultimately on computing devices, in what is called the internet “stack.” For a computer scientist, knowing all layers of the stack and the nuances between them may be useful. (A popular model, called the Open Systems Interconnection model, or OSI for short, identifies seven layers.) For this discussion, just picture three layers where the lowest one consists of hardware: servers, PCs, smartphones, internet-connected devices like TVs and cameras, along with the networking hardware that connects them all. Other layers build on top of this foundation.

Above the physical layer is the networking layer, known simply as internet protocol, or IP. This protocol defines how to format, address, and route packets of information between the first layer’s machines. Vint Cerf and Robert Kahn, researchers at the same lab responsible for ARPANET, developed this standard in the 1970s. (That lab, ARPA, later renamed DARPA, also helped invent futuristic technologies like stealth vehicles and GPS.) The network officially completed implementing internet protocol on January 1, 1983, a date most people regard as the birthday of the internet.
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On top of the internet layer is the application layer, so called because it’s where user-facing applications plug in. Two protocols chiefly define this layer, the first of which is email. The protocol behind email is called Simple Mail Transfer Protocol, abbreviated SMTP. Jon Postel, a researcher at the University of Southern California, created the protocol to standardize email communication in 1981, and his contribution primed email for widespread uptake. As Katie Hafner and Matthew Lyon recount in their history of the internet, Where Wizards Stay Up Late, “Just as the LP was invented for connoisseurs and audiophiles but spawned an entire industry, electronic mail grew first among the elite community of computer scientists on the ARPANET, then later bloomed like plankton across the Internet.”

The second protocol from which many applications have bloomed is the web, also known as Hypertext Transfer Protocol, or HTTP. Tim Berners-Lee, a British scientist, invented the protocol, along with Hypertext Markup Language, or HTML, for formatting and rendering websites, while working at the Swiss physics lab CERN in 1989. (Though people often use “internet” and “web” interchangeably, these are different networks: the internet connects devices; the web links web pages.)

Email and the web succeeded because of their simplicity, generality, and openness. After these protocols were created, programmers codified them into email clients and web browsers, many of which were open source. Anyone could download a client (what most people would call an app today) to join a network. Clients build on top of protocols and enable people to access and participate in underlying networks. Clients are like portals, or gateways, to protocol networks.

People interact with protocols through clients. For instance, the web started going mainstream only after the 1993 debut of the consumer-friendly Mosaic web browser, one such client. Today, the most popular web clients are proprietary browsers like Google Chrome, Apple Safari, and Microsoft Edge, while the most popular email clients are Gmail (proprietary, hosted on Google servers) and Microsoft Outlook (proprietary, downloadable to local machines). A wide range of software, both proprietary and open source, also remains available for running web and email servers.

The communications system that underpins the internet was designed to be decentralized and, therefore, resilient enough to survive nuclear attack. The system treated all nodes equally, so it could continue functioning even if sections were destroyed. Email and the web inherited this design philosophy. All nodes are “peers,” none privileged above any other.
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One component of the internet was, however, designed differently, and it controlled a special function: naming.

Naming is a requirement in every network. Names are the most basic kinds of avatars, essential components for building communities. I am @cdixon on Twitter, and my website is cdixon.org. These human-friendly names make it easy for other people to identify and reach me. If people want to follow me, friend me, or send me something, they do so by referencing one of my names.

Machines have names too. On the internet, computers identify one another by what are called internet protocol addresses, sets of numbers that are difficult for humans to remember but easy for machines. Imagine having to summon up numbers for every web page you want to visit. Browsing Wikipedia? Try 198.35.26.96. Searching for a YouTube video? Hit up 208.65.153.238. People need directories, like contact lists on phones, to aid memory.

Through the 1970s and 1980s, one organization maintained the official internet directory. The Stanford Research Institute’s Network Information Center compiled all addresses into a single file, HOSTS.TXT, which it updated continuously and distributed to everyone on the network. Every time an address changed or another node joined the network (which happened often), everyone had to update their hosts file. As the network grew, recordkeeping became a hassle. People needed a less clunky system to serve as a single source of truth.

Enter domain name system, or DNS. Paul Mockapetris, an American computer scientist, invented this solution to the network naming conundrum in 1983. Under the hood, DNS was complex, but the main idea was simple: mapping human-friendly names to physical-computer IP addresses. The system was hierarchical but also distributed. At the topmost level, a collection of international organizations—government-affiliated agencies, universities, companies, nonprofit groups, and more—managed thirteen sets of root servers that to this day remain the system’s ultimate authorities.

From the 1980s through the rise of the commercial internet in the 1990s, a team directed by Postel administered DNS at the University of Southern California. In 1997, The Economist summed up the significance of his role: “If the Net does have a god, he is probably Jon Postel.” As the internet took off, a longer-term solution to DNS governance became necessary. In the fall of 1998, the U.S. government began transitioning oversight of the internet’s name space to a new organization, the nonprofit Internet Corporation for Assigned Names and Numbers, or ICANN. (In October 2016, ICANN became independent and moved to a global multi-stakeholder governance model that continues to supervise the system we use to this day.)

DNS is crucial to a working internet. When you search on a browser for a website, like google.com or wikipedia.org, your internet service provider routes the request through a special server called a DNS resolver that asks the top-level domain servers, responsible for domain suffixes like .com or .org, for further directions. These top-level servers then point to lower-level servers that provide the appropriate IP addresses to your browser to get you where you’re going. This whole process is called a DNS lookup, and it happens in a flash every time you try to connect to a website. (To make lookups faster, DNS providers also store, or cache, IP addresses on servers nearer to users.)

The protocols underlying email and the web are free to use except for DNS, which charges modest fees that go to ICANN and internet registrars. As long as users pay the fees, typically around $10 per year, and as long as they obey the law, they can do what they please with their domain names. Users can buy, sell, or hold on to them indefinitely. The fees behave more like property taxes than leasing fees.

Names are an important leverage point in the control of networks. In networks like Twitter and Facebook, corporate owners control the names. I am @cdixon on Twitter, but Twitter owns this name. Twitter can revoke it, charge me more money, or take away my audience. By controlling my name, Twitter also controls my relationships with other people. It can modify algorithms that show my posts more or less frequently, for example. I have no power except to quit the network.

The key design decision in DNS is that users, not a company or other higher authority, own and control their names. Specifically, users control the mapping between their names and IP addresses. They can therefore move their names from one computer to another, at any time for any reason, and run whatever software they want, without losing their network connections or anything else they’ve built.

Let’s say I host cdixon.org at Amazon’s web hosting services. Imagine that Amazon decides to charge me more money, throttle my website, censor my content, or do something else I don’t like. I can simply transfer my files to another provider and redirect the cdixon.org DNS record. I could even choose to self-host, the digital equivalent of living off the grid. When I redirect my name, all my network connections remain intact. People can still send me emails and the inbound web links that search engines use to rank my site still work. The switch to a new hosting provider happens behind the scenes. It is invisible to other participants on the network. Amazon knows this and knows it must therefore act within the guardrails of network norms and market forces, or risk losing customers.

This simple design decision—giving users full control of their names—keeps businesses honest. It restrains Amazon and other companies, forcing them to offer competitive services at competitive prices. Companies can still avail themselves of traditional business moats like economies of scale (the more servers they run, the lower their costs, the higher their margins), but they can’t rely on network effects to trap users the way centralized networks do.

Contrast how DNS works with what happens when you try to leave a service like Twitter or Facebook. Most corporate networks have a “download your data and delete your account” feature. You get records of your posts and maybe of your followers and friends. But you lose your network connections and your audience because those people followed your Twitter or Facebook account, and you can’t redirect that account to a new service. You don’t control the mapping. You can get the data, but you lose your network. These “data download” features are feints. They gesture toward openness and freedom, but they do nothing to increase user choices. The company has total control. Your only choice is to stay, or leave and start from scratch somewhere else.

Corporate services like Facebook and Twitter operate networks that interoperate with the web, using components like HTTP, but they are not part of the web in any meaningful sense. They do not adhere to the web’s entrenched customs and norms. Indeed, they break the web’s many technical, economic, and cultural tenets—like openness, permissionless innovation, and democratic governance. These centralized networks are essentially separate networks that sit adjacent to the web. They have their own rules, economics, and network effects.

The genius of DNS is that users own their names in the same way they own things in the physical world, providing the online equivalent of property rights. When you own something, you have an incentive to invest in it. That’s why, starting in the 1990s and continuing today, there has been so much investment in businesses related to email and the web, networks built around DNS.

Giving users control of their names might seem like a small design choice. But it has had cascading downstream consequences, ultimately enabling new industries to grow and flourish, from search engines and social networks to media and e-commerce sites.

As a side effect, digital ownership can spawn speculative markets. Buying and selling domains is a multibillion-dollar industry. Short English-word .com domains routinely sell for millions of dollars. (A recent example is voice.com, which sold for $30 million.) The market for domain names goes up and down, alternately creating and losing fortunes. In this way, the domain market is similar to real estate, which also suffers from bouts of speculation and, every so often, bubbles. Blockchain tokens, which enable a newer form of digital ownership, as we’ll discuss later, have also spawned speculative markets. In all these cases, speculation is a side effect. Yet the positives of ownership far outweigh the negatives.

Today, content moderation is a hot topic, especially with respect to social networks. Email and the web, however, don’t moderate content. They have just one job: deliver information reliably. The philosophy is if the protocols were to do the policing, they would become fragmented and dysfunctional. Different regions have different laws and customs where what’s illegal in one country may be permissible in another. To be universal, protocols must be unopinionated.

Content moderation still happens, but it’s done by users, clients, and services built at the network edges. This might seem risky: Can you trust the decentralized masses to successfully police themselves? Yet, in practice, the system does work well. Clients and servers enforce laws, regulations, and moderation. If you operate an illegal website, domain name registrars and web hosting companies will take it down. Search engines will de-index it. The sprawling community of software developers, app and website makers, tech companies, and international bodies that governs the web will exile it. The same is true for email. Clients and servers at the network edges filter spam, phishing, and other malicious content. Laws and incentives make the system work.

Email and the web, supported by DNS, have brought powerful general-purpose networks to the internet. The design lets users own what matters most: their names and, therefore, their connections and whatever else they decide to build on top of the network.

The Benefits of Protocol Networks

Protocol networks endow users with ownership, which benefits all network participants, including creators, entrepreneurs, developers, and others.

Like all networks, protocols have network effects: they get more valuable as more people use them. Email is useful because it is ubiquitous—because so many other people have email addresses. The difference between a protocol network like email and a corporate network like Twitter is that email’s network effect accrues to a community instead of a company. No company owns or controls email and anyone can access it through software created by independent developers that supports the underlying protocol. It’s up to developers and consumers to decide what to build and use. Decisions that affect the community are made by the community.

Because protocol networks have no central intermediary, they don’t charge “take rates,” or fees on money that flows through the network. (I’ll discuss take rates and their effects in depth in the chapter “Take Rates.”) Moreover, the structure of protocol networks provides strong assurances they’ll never charge take rates. This encourages innovation on top. If you are building something on top of email or the web, you know you can invest time and money, because you know that whatever you build, you will own and control. Larry Page and Sergey Brin, Jeff Bezos, Mark Zuckerberg, and countless other internet entrepreneurs were inspired by this promise.

Users also benefit from protocol networks. A vibrant software market and low switching costs mean users can shop around. If users don’t like how an algorithm works, or how a service tracks their data, they can switch. If users pay subscription fees or watch ads, the money earned goes directly to creators, instead of network intermediaries, incentivizing further investment in their preferred content.

The more predictable the incentives, the better, just as in the physical world, where predictable laws like property rights encourage investment. The interaction between private businesses and highway systems is a helpful analogy. Because highway systems are predictably open and mostly free, people and businesses are willing to build on top of them—meaning they’re willing to invest in resources such as buildings, vehicles, and communities whose ongoing value depends on the highways. This, in turn, stimulates more highway use, which encourages more private investment. In a well-designed network, growth begets growth, creating a healthy and dynamic system.

Corporate networks, like Facebook and Twitter, have unpredictable incentives and therefore limited investment by third parties. Corporate networks usually have high take rates, allowing them to claim a larger share of the revenue that flows through the network and eat into the profits that might otherwise flow to the edges. Today, the incumbent corporate networks—including Facebook, Instagram, PayPal, TikTok, Twitter, and YouTube—are owned by companies with aggregate market capitalizations in the trillions of dollars. It’s reasonable to assume that if these networks were protocols, a significant portion of that value would instead be distributed to developers and creators at the edges.

These dynamics explain why email, namely newsletter writing, is having a renaissance among so many content creators. Email gives creators a direct relationship with their audiences, unmediated by central network operators who can change the economics, access rules, or content rankings on a whim. If newsletter services like Substack, which layer on top of email, were to change the rules or the rates, users could simply leave and take their subscribers with them. (Many of these services currently let users export email subscriber lists.) The ability to exit lowers switching costs and, therefore, take rates. That’s the power of decoupling names from services in protocol networks. Users may not understand all the nuances of network design, but they do intuit their own economic risks, especially after many years of well-documented issues between content creators and corporate networks.

Software developers are further along in their disillusionment. In the early 2010s, companies like Facebook and Twitter, despite originally presenting themselves as open and inviting, slammed their networks shut and revoked developers’ access. In January 2013, when Vine, a short-form video app (acquired by Twitter a few months earlier), made its debut, Mark Zuckerberg personally approved its neutering. According to court documents unsealed years later, Zuckerberg gave the nod to shut down Vine’s access to Facebook’s application programming interface, or API, a software connection that applications use to interoperate. “Yup, go for it,” he told another exec. The move crippled Vine’s growth, and Twitter discontinued the service in 2017 after years of neglect. Vine’s demise is well-known. Fewer people remember Facebook’s crackdowns on apps like BranchOut (job hunting), MessageMe (messaging), Path (social networking), Phhhoto (GIF making), and Voxer (voice chat).

The promise of ownership motivates builders and investors alike. Because protocol networks don’t have network fees—and are guaranteed never to have them—startups are strongly incentivized to build on top of them. For example, the early web was hard to navigate and search. Dozens of technical teams started companies to solve this problem, including well-known companies like Yahoo and Google. When spam became a serious issue in the late 1990s, venture capitalists funded dozens of companies to address the problem, an effort that mostly succeeded. There’s still spam of course, but we’ve gotten a lot better at handling it.

Contrast this with how corporate networks like Twitter approach spam, bots, and similar problems today. Outside companies have no incentive to solve the problems. Only the company itself tries to solve them, reducing the pool of talent and resources that could be helping. That’s why some of these networks are drowning in bots and spam today.

I credit the opportunities I had as an entrepreneur to the design of protocol networks. In the early 2000s, issues like phishing and spyware were rampant. Today it’s hard to picture how bad the situation was. At the time, most people were using a notoriously insecure version of Microsoft’s web browser that made it easy for malicious software to install itself on their PCs. In 2004, I co-founded a web security startup called SiteAdvisor that built a tool to protect users from these threats. Because the web is a protocol network, we were able to crawl and analyze websites and build software that worked inside browsers and search engines. We didn’t need to ask for permission. No company owns the web or email.

Developers don’t need permission to build clients and apps on protocol networks. These networks are open, allowing the independent developer community to solve problems and develop new features. Even better, builders and creators can capture whatever economic value they create. These conditions and incentives allow markets to solve problems that protocols don’t.

It would have been impossible for my startup to have been built on a corporate network. Corporate networks are inhospitable to founders, and most venture capitalists know better than to fund people building on them. McAfee eventually acquired our company for a premium because it knew that we owned what we built. The web couldn’t change the rules or the rent. No higher power could take away what we made. The web, as a community, of which we were a part, succeeded because of the protocol architecture and the incentives it created.

The Fall of RSS

Since the rise of email and the web, no protocol network has succeeded at scale. It’s not for lack of trying. In the last thirty years, technologists created many credible new protocol networks. In the early 2000s, Jabber, an open-source instant messaging protocol (since renamed XMPP), tried to take on AOL Instant Messenger and MSN Messenger. Later in the decade, OpenSocial, a cross-platform social networking protocol, tried to challenge Facebook and Twitter. Diaspora, a decentralized social network that made its debut in 2010, tried to do this too. These protocols were technically innovative and built passionate communities, but none went mainstream.

Email and the web succeeded in part because of their special historical conditions. In the 1970s and 1980s, the internet consisted of a small number of collaborative researchers. Protocol networks grew in the absence of centralized competition. In more recent years, upstart protocol networks have had to compete with corporate alternatives with far more features and resources.

The competitive disadvantages of protocol networks are perhaps best illustrated by the fate of RSS, or “really simple syndication,” the protocol that came closest to challenging corporate social networks. RSS is a protocol with functionality similar to a social network. It lets you make lists of users you want to follow, and it allows those users to send you content. Web administrators can embed code on their sites to output updates in a format called XML, short for “extensible markup language,” whenever a new post is published. The updates get pushed to the customized feeds of subscribers, who follow the sites and blogs of their choice using their preferred RSS “reader” software. The system is elegant and decentralized. But it’s bare bones.

In the 2000s, RSS was a credible competitor to corporate networks like Twitter and Facebook. But by 2009, Twitter started supplanting RSS. People were relying on Twitter instead of RSS to subscribe to bloggers and other creators. Some members of the RSS community thought this was fine, because Twitter had an open API and a stated commitment to continuing to interoperate with RSS. To them, Twitter was simply a popular node in the RSS network. I continued to worry about where things were headed, as I blogged at the time:

The problem is Twitter isn’t really open. For Twitter to be truly open, it would have to be possible to use “Twitter” without in any way involving Twitter the institution. Instead, all data goes through Twitter’s centralized service. Today’s dominant core internet services—the web (HTTP), email (SMTP), and subscription messaging (RSS)—are open protocols that are distributed across millions of institutions. If Twitter supplants RSS, it will be the first core internet service that has a single, for-profit gatekeeper…. At some point Twitter will need to make lots of money to justify their valuation. Then we can really assess the impact of having a single company control a core internet service.

Unfortunately, my worries were justified. As Twitter’s network grew more popular than RSS, only social norms—nothing firmer—kept the company from pulling the plug. In 2013, as soon as doing so suited its corporate interests, Twitter stopped supporting RSS. Google shut down its main RSS product, Google Reader, that same year, highlighting how far the protocol had fallen.

RSS was once a credible protocol-based approach to social networking. While niche communities continued to use RSS in the 2010s, it was no longer a serious rival to corporate social networks. RSS’s decline directly correlated with the consolidation of network power among a few internet giants. As one blogger put it, “That little tangerine bubble”—a reference to RSS’s orange logo—“has become a wistful symbol of defiance against a centralized web increasingly controlled by a handful of corporations.”

There are two main reasons why RSS lost. First: features. RSS couldn’t match the ease of use and advanced functionality of corporate networks. On Twitter, a user could sign up, choose a name and accounts to follow, and be up and running all in a few clicks. RSS was, by contrast, simply a set of standards. No company was behind it, and therefore no one ran a centralized database to store things like people’s names and lists of followers. The products built around RSS had more limited features, lacking user-friendly mechanisms for content discovery, curation, and analytics.

RSS expected too much from users. Like email and the web, the protocol used DNS for naming, but that meant content creators had to pay to register domains and then transfer those domains to their own web servers or RSS hosting providers. This onboarding experience was fine for email and the web back in the early days of the internet, when there were no alternatives and when many users were technologists who were accustomed to putting in the effort. But as people with less willingness and know-how came online, RSS couldn’t compete. Free, streamlined services like Twitter and Facebook offered easier ways for people to publish, connect, and consume, enabling them to amass tens, then hundreds of millions—and in Facebook’s case, billions—of users.

Other attempts by protocols to match the capabilities of corporate services foundered too. In 2007, Wired magazine documented its bid to build a social network of its own using open tools like RSS. The demo hit a dead end just before the finish line when the developers realized they were missing a key piece of infrastructure: a decentralized database. (In retrospect, the developers were missing exactly the technology that blockchains would later provide.) As the team wrote,

For the last couple of weeks, Wired News tried to roll its own Facebook using free web tools and widgets. We came close, but we ultimately failed. We were able to recreate maybe 90 percent of Facebook’s functionality, but not the most important part—a way to link people and declare the nature of the relationship.

Some developers, like Brad Fitzpatrick, who started the blog network LiveJournal in 1999, suggested solving this problem by creating a database of social graphs run by nonprofit organizations. In a 2007 post called “Thoughts on the Social Graph,” he proposed,

Establish a non-profit and open source software (with copyrights held by the non-profit) which collects, merges, and redistributes the graphs from all other social network sites into one global aggregated graph. This is then made available to other sites (or users) via both public APIs (for small/casual users) and downloadable data dumps, with an update stream / APIs, to get iterative updates to the graph (for larger users).

The idea was that a conventional database containing social graphs could help RSS match the streamlined onboarding of corporate social networks. Giving control of the database to a nonprofit would keep it credibly neutral. Implementing this, however, required widespread coordination between software developers and nonprofit groups. The effort never gained traction, and people have struggled to get nonprofits to work in other tech startup contexts too (which I cover later in “The Nonprofit Model”).

Meanwhile, corporate networks didn’t need to coordinate. They could simply move fast, even if it meant breaking some things.

This gets at the second reason RSS lost: funding. For-profit companies can raise venture capital to hire more developers, build advanced functionality, subsidize hosting costs, and so forth. As they grow, more capital becomes available. Companies like Facebook and Twitter, and almost every other large corporate network, have raised billions of dollars from private and public investors. RSS was just a loosely connected group of developers with no access to capital beyond voluntary donations. It was never a fair fight.

To this day, open-source software funding is subject to market forces that sometimes, but not always, correspond to what’s good for the internet. In 2012, a software update introduced a critical vulnerability into OpenSSL, an open-source project that powers a large portion of the internet’s encryption software. The bug, dubbed Heartbleed, endangered the security of broad swaths of internet communications. Security engineers only discovered it two years after its introduction. When people looked into why no one found the bug sooner, they learned that the nonprofit responsible for maintaining the internet protocol, the OpenSSL Software Foundation, consisted of just a few overworked volunteers and that it subsisted on paltry funding, including about $2,000 in direct donations per year.

Some open-source projects are well funded because their success aligns with the interests of big companies. The most widely used operating system in the world, Linux, falls into this category. Companies that benefit from the proliferation of open-source operating systems, like IBM, Intel, and Google, support Linux development. But building new protocol networks generally doesn’t align with corporate interests. Indeed, the strategy of most tech companies is to capture, control, and monopolize networks. The last thing they would want to do is fund a potential competitor. Protocol networks are in the collective interest of the internet, but the internet hasn’t had a significant source of direct funding since the government bankrolled it in the early days.

Protocol networks like email and the web succeeded because they arrived before serious alternatives. The incentives they created led to a golden period of creativity and innovation that persists to this day, despite the encroachment of Big Tech. But later attempts to build protocol networks have failed to go mainstream. The decline of RSS epitomizes the challenges protocol networks face. RSS’s cautionary tale also shows how protocol networks planted the seeds for a newer, more competitive network design, one that would define the next era of the internet.


3. Corporate Networks

When I was in college, I remember thinking to myself, this internet thing is awesome because you can look up anything you want, you can read news, you can download music, you can watch movies, you can find information on Google, you can get reference material on Wikipedia, except the thing that is most important to humans, which is other people, was not there.

—Mark Zuckerberg

Skeuomorphic and Native Technologies

People use new technologies in one of two ways: (1) to do something they could already do but can now do faster, cheaper, easier, or higher quality; or (2) to do something brand-new that they simply couldn’t do before. Early in the development of new technologies, the first category of activities tends to be more popular, but it’s the second set that has more lasting effects on the world.

Improving existing activities happens first because it’s more straightforward. Discovering the real powers of a new medium takes time. When Johannes Gutenberg, inventor of the movable-type printing press, published his namesake Bible in the fifteenth century, he made it look like a handmade manuscript copy. Who could imagine a book as anything else? And yet, as Alan Kay, the computer scientist and Turing Award winner, once observed, “the real message of printing was not to imitate hand-written Bibles, but 150 years later to argue in new ways about science and political governance”—a catalyst for revolution.

Doing new things requires leaps of imagination. Early film directors shot films like plays. Effectively, they were making theatrical productions with better distribution models. Filmmaking changed only after true innovators realized the potential for a visual grammar native to the new form. The development of electricity followed a similar path. People originally switched from gas and candles to electric light for the convenience. Only decades later did they tap the electric grid to power all manner of appliances, from toasters to Teslas.

Technology that borrows from what came before is sometimes called skeuomorphic. The term originally referred to design elements in art that are intentional, albeit unnecessary, holdovers. During the Steve Jobs era, Apple popularized the idea as a description of digital graphics that look like familiar objects, like a wood-grained bookshelf as decoration in a reading app or a trash can icon to represent deleted files. Skeuomorphic design made it easier for people to adapt to interactions with computer screens. Now people in the tech industry use the term to describe technologies that mimic existing activities or experiences. Copying things that already exist makes new things feel familiar and helps people get comfortable with them.

The internet was skeuomorphic in the 1990s. At the time, it mostly consisted of digital adaptations of pre-internet things: websites imitating brochures and catalogs, email as an extension of letter writing, and shopping reminiscent of mail-order commerce. People called this the read era because, although people could send emails, submit data, and buy things, information typically flowed one way: from website to user. The analogy is to a read-only digital file, which can be opened and viewed but not edited. Website making was a specialized skill back then, and most activities didn’t involve publishing to wider audiences.

It’s hard to picture this now, but the internet of the 1990s and early 2000s was nothing like the always-on, high-speed mobile internet of today. People would sit in front of a bulky desktop PC and “log on” only intermittently, usually to check email, plan travel, or browse the web. Images loaded slowly, and video streaming, when it worked at all, was janky. Most people logged on via dial-up modems—slow landline connections that plunked and plodded along at speeds people today would regard as excruciating.

Even at the height of dot-com mania, enthusiasm for the internet went only so far. Just before the excitement peaked in March 2000, the National Academy of Engineering placed the internet thirteenth on its list of greatest engineering achievements of the twentieth century. The invention ranked below radio and telephones (sixth), air-conditioning and refrigeration (tenth), and space exploration (twelfth).

Then—pop!—the bubble burst. Stocks tanked across the board. In 2001, Amazon’s share price hit an all-time low. The retailer’s market cap reached a nadir of $2.2 billion (less than half a percent of what it is today). When the Pew Research Center, a prominent polling firm, asked Americans in October 2002 if they would adopt broadband, the majority said no. People mostly used the internet for email and web “surfing.” Did it really need to be faster? The mainstream consensus was that the internet was cool, sure, but it had limited uses and probably wasn’t a good place to build a livelihood. The market crash proved that.

Yet the internet was on the cusp of a renaissance—even as the industry smoldered, a small but growing movement was coalescing.

By the mid-2000s, technologists were beginning to explore internet-native product designs. If “skeuomorphic” means more of the same, then “native” indicates novelty. New services were cropping up that would take advantage of the internet’s unique capabilities, rather than merely retreading paths beaten by offline analogs. Key trends included blogging, social networking, online dating, public résumé building, and photo sharing. Technical innovations like APIs allowed seamless integrations between internet services. Websites became interoperable. They also became dynamic, able to refresh automatically. “Mash-ups” of applications and data were suddenly everywhere. The web had become fluid.

Richard MacManus put it best in the first post on his early, influential tech blog, ReadWriteWeb, in April 2003. “The web was never just supposed to be a one-way publishing system, but the first decade of the web has been dominated by a tool which has been read-only—the web browser,” he wrote. “The goal now is to convert the web into a two-way system. Ordinary people should be able to write to the web, just as easily as they can browse and read it.”
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