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For the first several years of Stratechery I would write a year end article about “The State of Consumer
Technology”; the last one I wrote, though, was in 2018, because consumer technology, dominated as it
was by Apple and Google on the device side, and Google and Facebook on the services side, seemed
rather stale and destined to descend into the world of politics and regulation (I was more optimistic
about the enterprise, both in terms of the ongoing shift to the public cloud and the opportunity for
SaaS companies).

That has largely proven to be the case, but it’s not the first time this has happened to technology; the
pattern has happened twice before, and in each case the seeds of the next era were planted — usually
by incumbents — while the previous era stagnated. And, in every case, the transition was marked by a
reduction in lock-in and the devolvement of increasing amounts of autonomy to the individual user.

Tech 1.0: From Invention to IBM
The transistor, the foundation of modern computing, was invented at Bell Labs in 1947 by the solid state
physics group led by William Shockley; nine years later Shockley moved to Mountain View, California to
be close to his ailing mother in Palo Alto, where he started Shockley Semiconductor Laboratory. Eight of
the researchers he hired, led by Bob Noyce, left the increasingly erratic Shockley a year later to found
Fairchild Semiconductor, and in 1968 founded Intel with the support of Arthur Rock, one of the first
venture capitalists.

The West Coast, though, was a sideshow compared to New York, where IBM had switched to transistors
for the 7000 Series mainframe (as opposed to the 700 Series’ vacuum tubes); the real breakthrough
was the modular and expandable System/360, which was the first computer bought by most companies,
including the fictional SC&P from Mad Men:
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There certainly was a connection to be drawn between IBM and the moon: IBM helped develop and
track NASA’s initial exploratory flights and the eventual lunar mission. Here on earth, though, the Justice
Department decided in 1969 that the company was in violation of antitrust laws; the case would be
dropped 13 years later, but not before IBM voluntarily unbundled its software and services from its
hardware, creating the first market for software.

Tech 2.0: King of the Hill
Notice those dates: by the time the Department of Justice sued IBM in 1969, Intel had already been
founded; two years later an Intel engineer named Frederico Faggin designed the first microprocessor,
the Intel 4004, which shrunk many of the functions of IBM’s room-sized computers to a single chip. Ten
years after that IBM released the IBM PC, powered by Intel’s 8088 microprocessor.

The open nature of the IBM PC platform — at least once Compaq backward-engineered IBM’s BIOS —
commoditized PCs; the real points of leverage in the PC value chain were Intel for chips and Windows
for the operating system. The latter was a two-sided market: because so many businesses bought the
Windows DOS-powered IBM PC, developers were motivated to make software for DOS; the more
software for DOS, and later Windows (which was backwards compatible), the more that businesses
sought out DOS/Windows-based computers. Over time more and more people who first used
computers at work wanted similar functionality at home, which meant that DOS/Windows dominated
the consumer market as well.

Thus was born another Justice Department lawsuit, this time against Microsoft’s alleged monopoly; that
case was also eventually dismissed (although it lived on in various forms in the E.U. for years). Once
again, though, the next paradigm that rendered the seeming monopolist’s lock-in immaterial was already
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in place: the Internet could be accessed from any computer, no matter its operating system. Moreover,
in an echo of IBM’s voluntary unbundling of hardware and software, which created the conditions for
tech’s next evolution, it was Microsoft that introduced the XMLHttpRequest API to Internet Explorer,
which undergirded the Ajax web app architecture and Tech 3.0.

Tech 3.0: Software Eats the World
If Tech 1.0 was about hardware, and 2.0 software, 3.0 was about services. On the enterprise side this
meant the development of the public cloud and software-as-a-service applications that required nothing
more than a browser and a credit card; Marc Andreessen’s famous 2011 essay, Software Is Eating the
World, is really about this transformation from software you installed on your computer to software you
accessed over the Internet:

Companies in every industry need to assume that a software revolution is coming. This includes even
industries that are software-based today. Great incumbent software companies like Oracle and Microsoft
are increasingly threatened with irrelevance by new software offerings like Salesforce.com and Android
(especially in a world where Google owns a major handset maker).

In some industries, particularly those with a heavy real-world component such as oil and gas, the software
revolution is primarily an opportunity for incumbents. But in many industries, new software ideas will
result in the rise of new Silicon Valley-style start-ups that invade existing industries with impunity. Over the
next 10 years, the battles between incumbents and software-powered insurgents will be epic. Joseph
Schumpeter, the economist who coined the term “creative destruction,” would be proud.

One way to think about this is that tech, for the first 50 years of its existence, mostly competed with
itself: who could make the best operating system, the best database, the best ERP system. All of these
were then adopted by legacy businesses who saw large efficiency gains. The SaaS revolution, though,
saw tech turning its sites on the markets those legacy businesses served, bringing to bear entirely new
ways of solving problems that started with the malleability and scalability of software as a core principle,
not simply as a tool to do the same thing more efficiently.

The consumer space, meanwhile, has arguably been a decade behind the enterprise; e-commerce, for
example, was primarily an Amazon story, and social media was all about Facebook. Both took analog
concepts and digitized them: Amazon was the Sears and Roebucks catalog with far more products and
far faster delivery; Facebook was literally named after a physical artifact, Harvard House face books.

What made Facebook so popular — and why the product retains its stickiness, even today — is that it is
first and foremost the online representation of your offline relationships, whether those be family,
classmates, friends, or co-workers. This also explains why the most successful Facebook add-ons, like
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Marketplace and Groups, are themselves often rooted in the physical world. These relationships
represent a network effect — the more people you know who are on Facebook, the more valuable it is
to you — and once again regulators have come knocking, in this case the FTC.

Note, though, that these cases are, if anything, becoming weaker over time, at least in terms of
traditional antitrust concerns: while IBM’s market power was based on top-to-bottom integration that
completely foreclosed competitors, Microsoft’s was about a two-sided network that was wide open for
developers and users. Facebook, meanwhile, only has its users and their relationships to each other; that
is the only thing preventing anyone from using another service.
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Which, of course, they are.

Social Networking 2.0
Last December I wrote what was, in retrospect, an important precursor to this piece (consider it my
2020 State of Technology article): Social Networking 2.0.

[My Bucks DM group is] not my only online community: while the writing of Stratechery is a solo affair,
building new features like the Daily Update Podcast or simply dealing with ongoing administrative affairs
requires a team that is scattered around the world; we hang out in Slack. Another group of tech enthusiast
friends is in another Slack, and a third, primarily folks from Silicon Valley, is in WhatsApp. Meanwhile, I have
friends and family centered in Wisconsin (we use iMessage), and, of course Taiwan (LINE for family,
WhatsApp for friends). The end result is something I am proud of:

The pride arises from a piece of advice I received when I announced I was moving back to Taiwan seven
years ago: a mentor was worried about how I would find the support and friendship everyone needs if I
were living halfway around the world; he told me that while it wouldn’t be ideal, perhaps I could piece
together friendships in different spaces as a way to make do. In fact, not only have I managed to do exactly
that, I firmly believe the outcome is a superior one, and reason for optimism in a tech landscape sorely in
need of it.

The argument in that piece is that Facebook and Twitter represented Social Networking 1.0, where you
were expected to be your whole self online; that expectation, though, was like a legacy company using
computers to run their analog business model: it may have been more efficient, but it wasn’t at all an
optimal use of technology. The entire magic of software is that it is malleable and scalable, and those
qualities extend to users creating completely different personas and experiences based on the particular
online community that they have joined.
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Facebook, incidentally, like IBM and Microsoft in previous eras, has contributed to this evolution,
particularly its acquisition and continued support of WhatsApp: while groups exist on all sorts of
platforms, from Twitter to Facebook Groups to iMessage, WhatsApp seems to have a major share of
these ad hoc private groups, particularly internationally but increasingly in the U.S. as well. What is
notable about WhatsApp is that the key identifier is not your account, but rather your phone number;
any sort of technological lock-in has completely disappeared.

Tech 4.0: The Metaverse
One of the biggest topics of 2021 has been the Metaverse, thanks in large part to Facebook’s pivot to
Meta (even if Microsoft was first). It has been tricky, though, to define exactly what the Metaverse is:
everyone has a different definition.

I think, though, I have settled on mine, and it starts with this comment from Meta CEO Mark
Zuckerberg:

I think that the phrase “the real world” is interesting. I think that there’s a physical world and there’s a
digital world, and increasingly those are sort of being overlaid and coming together, but I would argue that
increasingly the real world is the combination of the digital world and the physical world and that the real
world is not just the physical world. That, I think, is an interesting kind of frame to think about this stuff
going forward.

I both agree and disagree with Zuckerberg; on one hand, I think he is absolutely correct that using “the
real world” to only apply to the physical world is a mistake. Think back to those communities I described
above that provide so much meaning to my life: those are almost completely online, but the sense of
belonging is very real to me. Or think of this Article you are reading: it is nothing but endlessly replicable
bits on the Internet, yet it is my career.

Where I disagree is with the idea that the physical world and the digital world are increasingly “being
overlaid and coming together”; in fact, I think the opposite is happening: the physical world and digital
world are increasingly bifurcating. Again, to use myself as an example, my physical reality is defined by
my life in Taiwan with my family; the majority of my time and energy, though, is online, defined by
interactions with friends, co-workers, and customers scattered all over the world.

For a long time I felt somewhat unique in this regard, but COVID has made my longstanding reality the
norm for many more people. Their physical world is defined by their family and hometown, which no
longer needs to be near their work, which is entirely online; everything from friends to entertainment
has followed the same path.
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Thus my definition: the Metaverse is the set of experiences that are completely online, and thus defined
by their malleability and scalability, which is to say that the Metaverse is already here. Sure, today’s
experience is largely denominated by text and 2D, but video is already a major medium, first in the form
of entertainment and now a vital tool for work. This is a trajectory that, in my estimation, inexorably
leads to virtual reality: if all that matters is digital, why wouldn’t you want the most immersive experience
possible?

Crypto’s Role
This also explains why crypto is interesting. Stephen Diehl, in a scathing article entitled Web3 is Bullshit,
writes:

At its core web3 is a vapid marketing campaign that attempts to reframe the public’s negative associations
of crypto assets into a false narrative about disruption of legacy tech company hegemony. It is a
distraction in the pursuit of selling more coins and continuing the gravy train of evading securities
regulation. We see this manifest in the circularity in which the crypto and web3 movement talks about
itself. It’s not about solving real consumer problems. The only problem to be solved by web3 is how to
post-hoc rationalize its own existence.

The first part isn’t entirely unfair; scams and ponzi schemes are everywhere, and it seems clear that we
are in the middle of an ever-inflating bubble. It’s also the case that an entire set of legitimate use cases
are in reality regulatory arbitrage; crypto advocates are far too quick to ascribe all of the issues with the
current monetary system to greed and corruption, without acknowledging that complex systems arise
for very good reasons. And, along those same lines, Web3 evangelists often sound like overbearing
regulators ascribing the dominance of the biggest tech companies to illegal lock-in, without
acknowledging that Aggregators win because they provide the user experience consumers want (and
which crypto applications currently sorely lack).

The second part, though, is less compelling to me, even if it is a restatement of the most common
crypto criticism: “None of this digital stuff has any real world value.” The real world, of course, is the
physical world, and I get the critique; I am very skeptical that crypto currencies are going to replace fiat
currencies, or be otherwise useful in the physical world, or that DAOs are going to replace LLCs or
corporations for real world companies.

Remember, though, my definition of the Metaverse as a set of experiences that are completely online. It
is here that physical world constraints don’t make any sense. I can’t, for example, have a conversation
with multiple, distinct groups of people at the same time, yet I do exactly that every day — I even have
an entire monitor on my desktop devoted to nothing but chat clients! In this world having one account
that represents my whole self, like that offered by Facebook, is a pain in the rear end; for now I have
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multiple accounts for each individual service, but as I noted, some of them are already based on my
unique phone number. How much better if every account were based on a digital identifier unique to me
and owned by no one, and now you understand the case for crypto wallets.

This gets to the other mistake Diehl makes in that article, which, ironically, echoes a similar mistake
made by many crypto absolutists: there is no reason why the Metaverse, or any web application for that
matter, will be built on the blockchain. Why would you use the world’s slowest database when a
centralized one is far more scalable and performant? It is not as if WhatsApp or Signal are built on top of
the plain old telephone service; they simply leverage the fact that phone numbers are unique and thus
suitable as identifiers. This is the type of role blockchains will fill: provide uniqueness and portability
where necessary, in a way that makes it possible to not just live your life entirely online, but as many lives
simultaneously as your might wish, locked in nowhere.`

The Great Bifurcation
I noted above that the physical and digital worlds are bifurcating, and this is happening to tech as well.
Yesterday Elon Musk was named TIME’s 2021 Person of the Year, and while he is known for his tweets
about Dogecoin and on-and-off-again support of Bitcoin, his biggest contributions to the world —
electrical cars and reusable rockets — are very much physical. In fact, you could make the case that
Tesla and SpaceX aren’t tech companies at all, but rather another example of tech-first companies set on
remaking industries that only ever saw computers as a tool, not the foundation.

The Metaverse, in contrast, is not about eating the world; it’s about creating an entirely new one, from
entertainment to community to money to identity. If Elon Musk wants to go to the moon, Mark
Zuckerberg wants to create entirely new moons in digital space. This is a place where LLCs make no
sense, where regulations are an after-thought, easily circumvented even if they exist. This is a place with
no need for traditional money, or traditional art; the native solution is obviously superior. To put it
another way, “None of this real world stuff has any digital world value” — the critique goes both ways.

In the end, the most important connection between the Metaverse and the physical world will be you:
right now you are in the Metaverse, reading this Article; perhaps you will linger on Twitter or get started
with your remote work. And then you’ll stand up from your computer, or take off your headset, eat
dinner and tuck in your kids, aware that their bifurcated future will be fundamentally different from your
unitary past.

1. When it comes to e-commerce, the shift is similar: not only are other large e-commerce providers
like Walmart a click away, individual merchants, largely powered by Shopify, are growing even faster
than Amazon. ↩
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